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Abstract 
 
This article aims to analyse the concept of Education 4.0 and its key achievements, challenges, and 
prospects in the context of artificial intelligence development in the Ukrainian educational system. The 
study explores the transformation and digitalisation of Ukrainian education, including the impact of artificial 
intelligence on pedagogical methods, the training of qualified professionals, the development of innovative 
curricula, and ensuring free and continuous access to high-quality education. The research methodology 
is based on an in-depth analysis of modern literature, examining successful cases of artificial intelligence 
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integration into Ukrainian education. Particular attention is paid to the modernisation of education through 
AI-driven solutions, the opportunities and challenges of Education 4.0, and the AI systems that actively 
support contemporary learning. The findings highlight the potential of Education 4.0 in fostering 
personalised learning, enhancing the competitiveness of Ukrainian education, and aligning it with European 
standards. However, multiple challenges hinder its effective implementation, including the Russian 
invasion, technological disparities across regions, a shortage of retrained specialists, and risks associated 
with excessive automation, which may diminish the human element in education. This study contributes to 
the ongoing discussion on adapting Ukraine’s education system to the demands of digital transformation. 
 
Keywords: digital competencies, digital pedagogy, interactive learning, learning platforms, personalised 
learning. 
 
Resumen 
 
Este artículo tiene como objetivo analizar el concepto de Educación 4.0 y sus principales logros, desafíos 
y perspectivas en el contexto del desarrollo de la inteligencia artificial en el sistema educativo de Ucrania. 
El estudio examina la transformación y digitalización de la educación ucraniana, incluyendo el impacto de 
la inteligencia artificial en los métodos pedagógicos, la formación de profesionales cualificados, el 
desarrollo de planes de estudio innovadores y la garantía de acceso libre y continuo a una educación de 
alta calidad. La metodología de investigación se basa en un análisis exhaustivo de la literatura moderna, 
destacando casos exitosos de integración de la inteligencia artificial en la educación ucraniana. Se presta 
especial atención a la modernización educativa mediante soluciones impulsadas por inteligencia artificial, 
las oportunidades y desafíos de la Educación 4.0 y los sistemas de inteligencia artificial que apoyan 
activamente el aprendizaje contemporáneo. Los hallazgos resaltan el potencial de la Educación 4.0 para 
fomentar el aprendizaje personalizado, mejorar la competitividad de la educación ucraniana y alinearla con 
los estándares europeos. Sin embargo, múltiples desafíos dificultan su implementación efectiva, 
incluyendo la invasión rusa, las disparidades tecnológicas entre regiones, la escasez de especialistas 
capacitados y los riesgos asociados con una automatización excesiva que puede reducir la interacción 
humana en la educación. Este estudio contribuye al debate sobre la adaptación del sistema educativo de 
Ucrania a los desafíos de la transformación digital. 
 
Palabras clave: competencias digitales, pedagogía digital, aprendizaje interactivo, plataformas de 
aprendizaje, aprendizaje personalizado. 
 
Introduction 
 
Ukrainian education is currently undergoing profound transformation processes, both internal and external. 
First, it is a change in approaches to the learning process aimed at applying the latest technologies while 
maintaining personalised learning. Secondly, Ukrainian education is heavily affected by the pandemic, the 
Russian-Ukrainian war, and economic and demographic difficulties. In the face of such influences, it is 
necessary to find the driving factors that will ensure that education remains effective and ensures its 
development even in extremely difficult times. In the past, these factors depended on human potential: the 
qualifications of teachers and the motivation of students. However, the current situation in Ukraine is 
characterised by the migration of a large number of young people abroad and the loss of skilled workers in 
the war zone. At the same time, against the backdrop of the rapid development of digital technologies, 
issues of ethics and pedagogy in the educational process are becoming increasingly relevant. In particular, 
the use of technologies, including artificial intelligence, causes not only excitement due to new 
opportunities, but also concern due to potential risks. In particular, in the scientific space, various risks are 
highlighted, ranging from the loss of authenticity of learning to the reduction of the role of the teacher as a 
mentor. Therefore, there is a need to carefully consider how AI can harmoniously integrate into the 
education system without violating its humanistic principles.  
 
Therefore, there is an increasing need to use advanced information and communication technologies that 
can provide organisational, pedagogical, educational, methodological and cognitive processes                         
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(Boiko et al., 2024). Based on the challenges faced by Ukraine, its experience in implementing rapid change 
is unique and allows us to analyse the impact of integrating innovative technologies in an unstable economy 
and civilian security environment. Education in Ukraine is developing quite dynamically: the impact of the 
COVID-19 pandemic and the full-scale war have led to a shift in education from traditional methods to 
online learning. Under these conditions, the transition to information and communication technologies and 
their deeper study has become relevant. At the same time, artificial intelligence technologies are beginning 
to shape a new era of education (Vasylyuk-Zaitseva et al., 2023). However, even though artificial 
intelligence is a concern for many researchers, its application in the Ukrainian education system can be a 
salvation. The use of artificial intelligence in Ukraine has not yet become widespread, but it has already 
had positive results. Education in Ukraine needs to change dramatically, so it remains important to 
introduce innovative pedagogy and move to 4.0 programmes that meet the modern challenges of the fourth 
industrial revolution (Malynovska & Smyrnova, 2023). It will have a powerful impact on the transformation 
of all humanity, as it involves a symbiosis between humans, machines and artificial intelligence. And 
education is becoming a key area of transformation. The modernised approach to education influenced by 
the 4th Industrial Revolution provides a modern understanding of changes in learning modes                        
(Sharma, 2019). Researchers believe that these changes have a global impact, and Ukraine is no exception 
(Shlenova et al., 2024). For Ukraine, this transition is critically important. The introduction of artificial 
intelligence can improve the quality of education by personalising learning, automating monotonous work, 
and developing digital skills. The 4.0 programmes in Ukraine aim to develop key skills of a future specialist: 
critical thinking, creativity, teamwork, digital literacy, and motivation for continuous development 
(Honcharuk et al., 2024). This system must adapt to the current difficult realities of war, insufficient financial 
support from the state, insufficient software, uneven access to modern technologies, and low digital 
competence of students and teachers. Despite the barriers, the transformation of education in line with the 
4.0 concept is a key prerequisite for ensuring the quality of society's development and Ukraine's integration 
into the global digital space. The purpose of the study is to analyse the impact of artificial intelligence on 
the Ukrainian educational system in the concept of Education 4.0, to identify opportunities and challenges 
for the introduction of interactive technologies, and to develop and implement the latest technologies to 
ensure quality education. The objectives of the article are to analyse the main concepts of Ukrainian 
Education 4.0, to explore the potential of using artificial intelligence technologies in education and to 
discuss the main challenges to the implementation of this concept.  
 
The article consists of several sections. The first section - a review of the literature presents the theoretical 
framework of the study and a critical analysis of recent research. The second section - results and 
discussion describes the impact of modern technologies on the development of education in Ukraine and 
identifies the role of AI in the development of education in Ukraine. Also in this part, the obtained data are 
discussed and compared with other scientists. The third part - a generalization and summary of the 
obtained results are made and promising directions for the development of Education 4.0 are described. 
 
Theoretical Framework or Literature Review 
 
The transition of Ukrainian Education 4.0 as an important stage in the formation of competitive specialists 
is determined by the introduction of the technologies of the Fourth Industrial Revolution. The integration of 
artificial intelligence aims to turn education into a personalised, adaptive and accessible experience for 
everyone. In recent years, artificial intelligence has increasingly attracted the attention of scientists around 
the world, as this field is still not sufficiently studied. Yesilevskyi & Kyt (2024) study the development of 
computer technologies under the influence of artificial intelligence. The authors focus on the rapid transition 
from traditional teaching methods to the integration of the latest technologies due to COVID-19 and the 
introduction of martial law in Ukraine, as there is an urgent need for distance education (Tsekhmister et al., 
2021). Nowadays, innovative tools are most often used: mobile applications, platforms, and cloud services, 
which provide continuous access to information (Kuzmenko et al., 2023). AI technologies such as machine 
learning, intelligent tutoring systems, and automated tools enhance personalized education, streamline 
data analysis, and improve educational processes (Synorub & Yordan, 2024). Researchers have studied 
the European experience of introducing innovative technologies. They found that most teachers have a 
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sufficient level of digital competence, so the European experience is based on the ability to withstand 
challenges. However, these challenges cannot be identified with those in Ukraine. However, using the 
example of Ukraine (Bader et al., 2022), the authors demonstrate the positive experience of teachers' 
information competence and emphasise the importance of supporting the motivational component to 
overcome obstacles related to the fear of using the latest technologies due to their ignorance. Digital 
competencies influence curricula, teacher competence, and resources for students (Bobrytska et al., 2024). 
 
The authors emphasise the growing recognition of artificial intelligence technologies. However, in order to 
ensure its successful integration, it is necessary to address crucial issues related to the quality of content, 
ethical implications, and the need for comprehensive development. We must approach artificial intelligence 
holistically. To understand its implementation, it is necessary to analyse the relationship between artificial 
intelligence tools and the human mind. This answer will provide the necessary information on how artificial 
intelligence can complement human creativity and help in the educational process. However, researchers 
call for a balanced use of artificial intelligence, as it should not replace humans but help and complement 
them. Modern professions are beginning to undergo changes, where a specialist must have knowledge of 
the latest technologies (Kornytska et al., 2023). Special emphasis is placed on the development of soft 
skills as a requirement for future employees. In order not to be left on the sidelines of globalisation, 
Ukrainian education must also be ready for change. This aims to modernise the educational system, which 
will focus on the development of critical thinking, skills in using the latest technologies and practical 
competencies of students. The main areas are the introduction of programming, robotics and engineering. 
However, there are many challenges to its implementation. Introducing artificial intelligence into the 
Ukrainian education system is still needed to create favourable conditions for inclusive learning (Hudym et 
al., 2024). This will create the preconditions for meeting the needs of children with special needs. Artificial 
intelligence can address the need for personalised learning, creating a comfortable learning environment 
and automatically monitoring students' results. Inclusive education combined with artificial intelligence can 
reduce stigma, increase the development of social skills, and significantly empower people with special 
needs while facilitating continuous access to quality education. Interactive whiteboards based on artificial 
intelligence have contributed to better learning and personalisation of the process for students with different 
needs. For teachers, this method allows them to expand inclusive methods. The introduction of artificial 
intelligence facilitates routine work, provides psychological support to participants in the educational 
process, creates high-quality educational materials, and improves the curriculum (Ivanashko et al., 2024). 
 
Artificial intelligence tools can prepare students for future professional activities and develop important 
competencies. Studies show that AI tools are already being actively used in training specialists in the 
sciences and humanities, as well as interdisciplinary specialities such as sociology. Artificial intelligence 
has unlimited potential for use. These tools help to analyse, interpret and manage large amounts of data, 
create predictive models in experimental research, solve laboratory problems, and create a safe 
environment for dangerous experiments. For humanities students, AI can help analyse text, write 
annotations and conclusions, and compare what they have written with other studies. Researchers are 
discovering even more possibilities of artificial intelligence (Ahmad et al., 2022). The role of artificial 
intelligence is important not only for academic applications but also for administrative activities. Such 
applications help teachers give grades, manage attendance, and determine the level of intelligence. 
Teachers can easily prepare for classes and, with the help of virtual reality technologies, help students 
master complex but interesting topics. AI also helps with administrative issues, such as budgeting, resource 
management, exams, and important documentation. However, some authors believe that using artificial 
intelligence in education has no connection with education (Chiu et al., 2023). The authors argue that 
teachers do not understand technology enough to be able to apply it in the classroom. Teachers are often 
unaware of the capabilities of the latest technologies, so there is uncertainty about the implications of the 
pedagogical use of innovative technologies. Artificial intelligence often lacks an interdisciplinary approach 
(Bates et al., 2020). 
 
Thus, technologies developed for a particular discipline may be ineffective for teaching all students. Artificial 
intelligence technologies are lagging in education. Teachers continue to use traditional methods in the 
classroom, avoiding integrating anything new. AI technologies can motivate students to learn, but only the 
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most competent ones get the most out of these technologies. AI can change industries, but not all of them. 
The main limitation is that data-based learning is only possible (Yuskovych-Zhukovska et al., 2022). This 
means that any error will be reflected in the learning outcomes. The study of teachers' competence in using 
artificial intelligence technologies proves the need to improve their qualifications and skills in using the 
latest technologies (Kyrpa et al., 2024).  
 
The potential of artificial intelligence has been identified as having the ability to revolutionise education by 
providing personalised learning and instant feedback (Drach et al., 2023). There are many artificial 
intelligence tools, and the authors believe it is up to the teacher to choose the most convenient ones. At 
the same time, it is important to understand and adapt artificial intelligence, as it may have a false 
generation of answers and results. The study's authors value the human mind as unique and creative                 
(Yara et al., 2021). Bashkirova et al. (2024) also addressed similar issues, which allowed them to were 
able to trace the importance of involving artificial intelligence systems in modern education. Some caveats 
that these researchers were able to categorize are important, since the use of new platforms also involves 
certain risks. Babych et al. (2022) analyzed, for example, the importance of medical indicators, for example. 
The thorough methodology of their study is a relevant addition, as it can complement the study, which can 
add to the understanding of the possibilities for further improvement of education. Similarly,                   
Polyezhayev et al. (2024) noted the usefulness of digitalization in the field of learning foreign languages 
and acquiring relevant linguistic skills. In particular scientists noted the possibility of facilitating the creative 
process of acquiring education, without immersion in formal tasks. And artificial intelligence is just a tool 
that can facilitate routine work and save invaluable time. When using artificial intelligence technologies in 
education, it is important to follow the rules of ethics and confidentiality of information. The analyzed works 
belong to various methodological types. Some studies have thorough empirical data, however, in most of 
them the sample is not large, which in general complicates the process for analysis. In addition, many 
studies are more of a review. Accordingly, the scientific space lacks studies that would systematize existing 
research and describe the role of AI in the Ukrainian Education 4.0 system. 
 
An important drawback of the available publications is their local nature. In addition, many articles do not 
provide specific data from Ukrainian educational institutions on the practical implementation of technologies 
and their effectiveness. The analyzed works also do not clearly state what impact AI has on the academic 
achievements of students with different levels of training. Another notable aspect is the lack of attention to 
the level of pedagogical training of teachers. However, a particularly important drawback is the lack of 
coverage of the challenges of using AI in the Ukrainian education system. This study will fill these gaps 
and describe the main characteristics of the Ukrainian Education 4.0 system and the challenges of 
implementing AI in current education. 
 
Methodology 
 
The study of the impact of artificial intelligence within the Ukrainian Education 4.0 system concept involves 
using different approaches. This study focused on using general scientific, pedagogical and synergistic 
methods. The main focus was on analysing the innovative elements that shape the modern education 
system under the influence of the challenges that Ukraine is facing. The study offers a detailed review of 
the literature on the introduction of artificial intelligence in the education of Ukrainian schools and higher 
education institutions. Scopus, Web of Science, PubMed, Google Scholar, and local sources were used to 
search for scientific literature. The keywords used in the selection of scientific sources were education 4.0, 
artificial intelligence, AI, schools, universities, AI technologies, adaptive learning, smart education, 
education reforms, teacher training, student outcomes, education digitalisation, opportunities, challenges, 
higher education, machine learning, AI tools.  
 
In more developed countries, the introduction of artificial intelligence has been active in recent years, while 
in Ukraine, this process is only in the development stage. Therefore, the analysis of scientific literature 
sources is based on studies of recent years, when there is only a description of the introduction of this 
system in education, but its consequences have not yet been substantiated, or they exist, but there are 
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very few studies. The sources of literature were selected according to the following criteria: 
 
1. Research related to AI in education. 
2. Overview of Education 4.0 with a focus on personalisation and technology. 
3. Articles published since 2015 (when the topic of AI in education began to develop actively). 
4. Publications related to the Ukrainian educational system. 
5. The language of writing is Ukrainian and English. 
 
The exclusion criteria were: 
 
1. Studies that do not cover the educational context (e.g., general AI technologies). 
2. Publications are available only in abstract form. 
3. Works that do not correspond to the linguistic or regional context (unrelated to Ukraine). 
4. Works written in other languages (except English and Ukrainian) 
 
Using these criteria, 45 scientific literature items were selected, which are dedicated to modern 
technologies and the use of AI in the Ukrainian Education 4.0 system. The duration of the analysis is from 
December 2024 to February 2025. 
 
After the initial selection, the sources were analyzed and grouped into thematic categories:                                          
(1) implementation of AI in the educational process, (2) inclusion, (3) pedagogical challenges, (4) ethical 
aspects, (5) administrative use of AI. This made it possible to identify the main trends and contradictions in 
the scientific discourse. In addition, pedagogical methods such as pedagogical observation and 
generalisation were used to assess the effectiveness of artificial intelligence. The synergistic approach was 
based on studying the interaction between the educational system and artificial intelligence technologies. 
Comparative analysis was used to analyse the differences between the Ukrainian and international 
experiences of integrating artificial intelligence into education. The application of artificial intelligence 
technologies and analysis of the experience of its integration into Ukrainian educational institutions allows 
us to determine the prospects for developing Education 4.0 as the future education. 
 
To ensure the reliability of the results, elements of triangulation were used: comparison of data from 
different sources, analysis of the views of different authors, and comparison of the international and national 
context. Some of the sources were previously evaluated by experts (peer review), which reduces the risk 
of bias. Potential cognitive biases were also considered through a systematic and critical approach to text 
analysis. 
 
Results and Discussion 
 
The main purpose of this study is to investigate the impact of the fourth industrial revolution on Ukrainian 
education with a focus on the use of artificial intelligence.   In Ukraine, few researchers describe this topic 
because the latest technologies have not appeared so long ago, and their integration takes a lot of time. In 
addition, the number of studies on the impact of artificial intelligence is quite small. And not much time has 
passed since its integration to talk about its impact on Ukrainian society. We are taking small steps to 
overcome the barriers from education 3.0 to education in more developed countries. For example, the 
fourth industrial revolution in Germany was first called Industry 4.0. For the first time, the country approved 
two state programmes focused on developing technology and the Internet (Lokshyna et al., 2021). A key 
element of Industry 4.0 is global digitalisation, creating "digital twins", cyber-physical systems, merging the 
real and virtual worlds, augmented reality technologies, and artificial intelligence. These programmes are 
active in the United States, the United Kingdom, Belgium, France, and Japan. Australia uses the Industry 
4.0 programme to conduct research projects and commercialise new developments. In Germany, a similar 
programme is working to develop research activities in the industrial sector. Japan is implementing the 
Society 5.0 concept, which is a direct continuation of the Industry 4.0 programme, adding a socio-cultural 
component to it, i.e. solving society's problems through cyberspace (Kuchai et al., 2017). Ukraine only aims 
to achieve such goals shortly (Yershov, 2019).  
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The Fourth Industrial Revolution is a step towards expanding knowledge, where the boundaries between 
the physical, digital and biological fields are blurred, as Schwab (2016) notes. The revolution is changing 
life, work and relationships thanks to digitalisation processes. As these processes are happening quite 
quickly, people need to be able to adapt in time. It is expected that in the future, such technologies will be 
integrated into one system. They can communicate with each other in real-time, self-adjust and learn new 
behaviours. This can reduce the number of errors and adapt to users' needs. Cloud technologies, big data 
processing, biotechnology, 3D-printed medicine, and cryptocurrencies have been the first steps in the world 
of the new industrial revolution. However, despite economic development, society faces the problems of 
unemployment, social inequality, climate change, and pandemics (Williams et al., 2023). The gap between 
rich and poor is widening; millions cannot find work, and wages in some countries continue to decline. 
Therefore, it is illogical and wrong to continue on this path. The impact of the Fourth Industrial Revolution 
on higher education means the emergence of a new format of educational institutions that provide new 
approaches to the learning process. These institutions will be transformed into those that will become 
independent of state funding and increasingly contribute to developing a competitive society                          
(Miranda et al., 2021).  
 
Education 4.0 in Ukraine is the education of a knowledgeable society that provides training, retraining and 
advanced training. The purpose of Education 4.0 in Ukraine is to ensure the comprehensive development 
of students by their needs and the needs of socio-economic systems, to integrate the Ukrainian education 
system into the European and global educational space, and to increase the competitiveness and 
development of educational institutions.  
 
Education is one of the key factors in the formation of a coherent society. Ukraine is undergoing significant 
socio-economic changes and is reforming its education system by introducing modern technologies into 
the learning process. For Ukraine, Education 4.0 is an urgent need to create an advanced education system 
that will meet all the challenges of the Fourth Industrial Revolution. To this end, on 10 December 2022, a 
programme for a major transformation of Ukraine's education - Education 4.0: Ukrainian Dawn - was 
presented. It is based on rethinking education and ensuring the transition from standardised teaching 
methods to personalised learning, from a system where learning and skills are improved throughout life. 
The main principle of Education 4.0 is to invest in one's future and to adopt a human-centred approach that 
meets the core competencies of modern education (Table 1). 
 
Table 1. 
Core competencies of Education 4.0 
 

Competences Description Example 

Digital literacy Ability to use digital technologies for learning and 
content creation. 

Work with e-learning platforms, 
programming, digital resource 

management. 

Critical thinking Analysis and evaluation of information, search for 
solutions. 

Ability to distinguish facts and analyse 
sources of information. 

Creativity Ability to create innovative ideas and solve problems 
out of the box.  

Generating new approaches to learning. 

Communication Effective interaction in various formats, including digital 
environments. 

Virtual presentations, collaboration 
through online tools. 

Information literacy Ability to find, analyse and use information. Search for relevant information through 
scientific databases. 

Emotional intelligence Understanding and managing own emotions, effective 
interaction with people. 

Conflict resolution, creating a positive 
learning environment. 

Interdisciplinarity Integration of knowledge from various fields. Combining STEM education with 
humanities, project activities. 

Flexibility and 
adaptability 

Ability to adapt to change and learn new things quickly. Mastering new technologies and 
adapting to changes. 

Source: Authors' own research 
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Traditional Ukrainian education has begun to give way to the latest teaching methods that can consider an 
individualised approach to each student. For Ukraine, Education 4.0 is a salvation and a response to the 
challenges of globalisation and digitalisation. This concept modernises how material is transmitted and 
presented and puts the individual's needs and capabilities at the centre of the learning process. Many 
authors emphasise that the successful implementation of this project requires government support, which 
concerns not only the financial component but also the creation of a regulatory framework (Malieiev et al., 
2024). In addition, international cooperation with other countries is important for expanding and gaining 
new experiences.  
 
Thanks to artificial intelligence technologies, personalised learning is now possible. Barvinok & Pudło 
(2023) believe that during the Russian-Ukrainian war, the key is to introduce distance or blended learning, 
as many students cannot study full-time.  
 
The latest technologies make it possible to create such an individual educational trajectory, considering 
the learner's strengths, interests and the pace of information assimilation. At the same time, a number of 
serious challenges stand in the way of future education (Skoromnyi et al., 2021). First of all, these are the 
limitations between the regions of Ukraine. The study by Karpenko et al. (2020) shows that access to the 
Internet and high-quality and modern equipment is limited in rural areas. Such regions will already be 
somewhat behind more developed ones, as the conditions created are unequal for teachers and students, 
creating social and digital inequality at this level. However, the researchers propose solutions to these 
problems through investments in digital development, the creation of digital literacy programmes, and 
support for entrepreneurship in technology. Another problem is teachers' insufficient training in using 
artificial intelligence technologies (Chernenko, 2021).  
 
Education 4.0 requires teachers to be able to work with interactive whiteboards and use data to assess 
students' progress. This requires retraining of teachers, courses and webinars. It may be especially difficult 
for older teachers who rarely use the latest technologies due to their lack of knowledge (Dovgyi et al., 
2020). Researchers believe that when creating new technologies, such people's needs are often not 
considered (Chu et al., 2022). In Ukraine, Koka (2023) concludes that separate support should be 
organised for senior teachers in the form of seminars, webinars and trainings, which arethe administrations 
of educational institutions are already implementing. 
 
A separate issue remains state funding for the modernisation of education, the purchase of equipment and 
the development of modern platforms.  
 
Education 4.0 is a challenge and an important step towards modernising the modern education system. 
This implementation requires the efforts of all participants in transforming education (Table 2).  
 
Table 2. 
Key aspects of education transformation in Ukraine in accordance with the Education 4.0 concept 
 

Category Description The role of artificial intelligence 

Digital platforms Use of online tools for organising the 
educational process and distance learning. 

Analysis of applicant data, personalisation, 
and automatic progress monitoring. 

Interactive tools Use of interactive whiteboards, simulators 
and VR/AR. 

Content generation, simulation of learning 
situations and gamification. 

Inclusion in education Integration of children with special 
educational needs into the educational 

process. 

Creating individualised curricula, adapting 
materials and improving the accessibility of 

educational resources. 

A personalised approach Focusing on the individual characteristics of 
applicants and their strengths. 

Analysis of test results, identification of 
strengths and weaknesses, 

recommendations for correcting the learning 
process. 

Development of critical thinking Developing skills in analysis, argumentation 
and decision-making. 

Modelling situations to develop critical 
thinking, analysing data and predicting 

decision outcomes. 

Source: Authors' own research. 
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Today, artificial intelligence is beginning to play a central role in the transformation of Ukrainian education. 
This allows not only the transformation of the educational process but also the creation of preconditions for 
the development of creativity, critical thinking, and individualised learning. One of the main advantages of 
artificial intelligence is task automation when systems make it easier for teachers to analyse students' 
performance. According to Liubarska (2024), such systems allow teachers to save time on preparation, 
focusing on the creative and imaginative part of the work. However, Kyrychenko (2020) describes the loss 
of "human" imagination and creativity, which can easily be replaced by artificial intelligence. At the same 
time, this will reduce critical thinking and social interaction, and there is a risk of losing cultural identity in 
the context of globalisation (Wojciech et al., 2021).  
 
Nevertheless, thanks to artificial intelligence, education is becoming more and more accessible to everyone 
anytime, anywhere, without restrictions. 
 
In the European Union, artificial intelligence is actively used to personalise the learning process. The UK 
has long been using personalized technologies based on the needs of students. Artificial intelligence 
analyses their behaviour and mental abilities and generates appropriate tasks (Zhang et al., 2021;                          
Krap et al., 2024). Digital teaching assistants are being actively introduced to provide recommendations 
and improvements to the curriculum. This allows teachers to correct the programme in time. In Germany, 
virtual student assistants are used to support the learning process. Such assistants can help answer 
questions, plan the day, organise studying, and even conduct study sessions.  
 
Ukraine, on the other hand, can only adopt the experience of European countries for the time being. It is 
only on the verge of transforming the educational process. Nevertheless, there are many initiatives that 
demonstrate good prospects for this area. For example, artificial intelligence-based platforms are now 
being actively used in schools and secondary and higher education institutions. The All-Ukrainian Online 
School, created by the Ministry of Education and Science of Ukraine, has already become an important 
addition to the development of distance learning. This platform uses artificial intelligence to automate 
processes, create learning materials and curricula, and analyze student performance. It can offer 
assignments in various disciplines and quick feedback. At the same time, studies describing cases in 
specialized inclusive institutions indicate that after the implementation of interactive whiteboards with AI 
elements, the engagement of students with special needs improved by 35% (Bobro, 2024;                            
Bobrytska et al., 2024). In addition, the study by Vasylyuk-Zaitseva et al. (2023) using indicators such as 
RRMF (Relative Ranking Mean Factor) and RRP (Relative Ranking Priority) indicates that in the process 
of modernization of the Ukrainian education industry, artificial intelligence technologies selected from the 
general rating: −EdTech: 0.0476 (RRMF); 0.083 (RRP) indicates that digital tools and resources are 
available for effective learning, which stimulates changes in forms of learning; −Virtual and augmented 
reality (VR/AR): 0.0595 (RRMF); 0.059 (RRP). This technology creates an immersive learning environment 
that allows students to engage and immerse themselves in real-world scenarios. 
 
The Smart Education platform provides access to interactive lessons that adapt to users' knowledge. The 
platform's artificial intelligence analyses students' achievements, identifies their strengths and weaknesses, 
and offers the necessary materials for revision. The Prometheus and EdEra platforms are very popular 
among Ukrainian teachers. These elements are very useful when searching for materials and lectures in 
various disciplines. They also offer many webinars and trainings, which are always relevant for teacher 
training. E-journal platforms allow you to monitor students' progress and attendance. AI tutors and chatbots, 
such as ChatGPT, have only recently started working in Ukraine but have already become one of the most 
popular applications (Fiialka et al., 2023). International platforms such as Coursera, Duolingo, and Udemy 
are also in high demand. Mobile applications, especially, are very convenient to use.  
 
Ukraine has the potential to become a country with a European level of education. Potential areas for the 
development of artificial intelligence include the creation of a single national adaptive platform, the 
development of analytics tools, and support for STEM education. The national platform could provide 
personalised learning to the needs of everyone and create an educational space that would be common to 
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all educational institutions. The development of analytical tools through the analysis of large amounts of 
data will allow us to monitor student performance, make predictions and new teaching approaches, and 
free teachers from routine work. Supporting STEM education in Ukraine plays a key role in training future 
skilled workers. This includes the creation of virtual laboratories, simulation models and robotic systems. 
The learning process can be gamified to motivate and create interesting tasks. It is also important to 
develop digital tutors, which will become an indispensable tool in education. Potential areas of artificial 
intelligence development in Ukraine should become the basis for creating competitive education. Financial 
investments in these programmes will yield good results in the future, and the training of specialists will 
meet the requirements of the modern labour market. 
 
Conclusions 
 
The study of the impact of artificial intelligence on the Ukrainian education system in the context of the 
Education 4.0 concept shows that there is a huge potential for its implementation and several challenges 
facing Ukraine. In the example of European countries, the introduction of artificial intelligence into the 
education system has shown its successful transformation. Applying pedagogical, synergistic and 
comparative methods allowed us to assess the state of modern Ukrainian and European education. The 
biggest challenges for Ukraine remain the Russian invasion and the lack of funding to introduce the latest 
technologies. There are few studies on the results of introducing artificial intelligence into modern Ukrainian 
education. Analysis of scientific sources has shown that artificial intelligence technologies are being actively 
introduced into the educational process in developed countries. In Ukraine, however, this process is at an 
early implementation stage due to lacking the necessary infrastructure and educational programmes for 
wider adoption. The study only confirmed the importance of introducing the latest technologies into the 
education system. Ukraine has every opportunity to implement these systems and create its initiatives 
based on the experience of European countries. In the future, developing guidelines for implementing 
artificial intelligence, training high-quality personnel, and creating conditions for a continuous safe 
environment are necessary. 
 
Bibliographic references 
 
Ahmad, S. F., Alam, M. M., Rahmat, M. K., Mubarik, M. S., & Hyder, S. I. (2022). Academic and 

administrative role of artificial intelligence in education. Sustainability, 14(3), 1101 
https://doi.org/10.3390/su14031101 

Babych, V., Dubovoi, O., Zaitsev, V., Rydzel, Y., Saienko, V., Dubovoi, V., & Babych, L. (2022). 
Improvement of teaching methods of theoretical component of physical education (with the 
application of author teaching techniques) in the context of improving the level of social health of 
students of the special medical group. Journal for Educators, Teachers and Trainers, 13(5), 1–9. 
https://dialnet.unirioja.es/servlet/articulo?codigo=8783668 

Bader, S., Oleksiienko, A., & Mereniuk, K. (2022). Digitalization of Future Education: Analysis of Risks on 
the Way and Selection of Mechanisms to Overcome Barriers (Ukrainian Experience). Futurity 
Education, 2(2), 23–35. https://doi.org/10.57125/FED/2022.10.11.26 

Barvinok, V., & Pudło, T. (2023). Formation of online content patterns of higher education based on trends 
to preserve intellectual capital quality decreasing in Ukraine during wartime. Business Ethics and 
Leadership, 7(2), 109–127 http://doi.org/10.21272/bel.7(2).109-127.2023 

Bashkirova, L., Kit, I., Havryshchuk, Y., Krasnova, A., & Vasylyuk-Zaitseva, S. (2024). Comprehensive 
Review of Artificial Intelligence in Medical Diagnostics and Treatment: Challenges and 
Opportunities. Futurity Medicine, 3(3), 65–77. https://doi.org/10.57125/FEM.2024.09.30.07 

Bates, T., Cobo, C., Mariño, O., & Wheeler, S. (2020). Can artificial intelligence transform higher education? 
International Journal of Educational Technology in Higher Education, 17, 42 
https://doi.org/10.1186/s41239-020-00218-x 

Bobro, N. (2024). Application of artificial intelligence in higher education institutions: foreign 
experience. Three Seas Economic Journal, 5(1), 19–23. https://doi.org/10.30525/2661-
5150/2024-5-3 

Education 4.0: Development of the ukrainian educational system in the context of artificial intelligence. - Eduweb, 2025, abril-junio, v.19, n.2. / 82-94 



Este artículo está bajo la licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0). Se permite la reproducción, distribución y comunicación pública de 
la obra, así como la creación de obras derivadas, siempre que se cite la fuente original. 

Eduweb, 2025, abril-junio, v.19, n.2. ISSN: 1856-7576 

           Eduweb, 2025, abril-junio, v.19, n.2. ISSN: 1856-7576   
 

 

 

 92 

 

Bobrytska, V., Krasylnykova, H., Beseda, N., Krasylnykov, S., & Skyrda, T. (2024). Artificial intelligence 
(AI) in Ukrainian higher education: A comprehensive study of stakeholder attitudes, expectations 
and concerns. International Journal of Learning, Teaching and Educational Research, 23(1),                   
400–426 https://doi.org/10.26803/ijlter.23.1.20 

Boiko, A., Shevtsova, N., Yashanov, S., Tymoshchuk, O., & Parzhnytskyi, V. (2024). The impact of the 
integration of artificial intelligence on changes in the education process of Ukraine: Prospects and 
challenges. Revista Eduweb, 18(1), 180–189 https://doi.org/10.46502/issn.1856-
7576/2024.18.01.13 

Chernenko, A. (2021). Information and digital competence as a key demand of modern Ukrainian 
education. Educational Challenges, 26(2), 38–51 https://doi.org/10.34142/2709-
7986.2021.26.2.04 

Chiu, T. K. F., Xia, Q., Zhou, X., Chai, C. S., & Cheng, M. (2023). Systematic literature review on 
opportunities, challenges, and future research recommendations of artificial intelligence in 
education. Computers and Education: Artificial Intelligence, 4, 100118 
https://doi.org/10.1016/j.caeai.2022.100118 

Chu, C. H., Nyrup, R., Leslie, K., Shi, J., Bianchi, A., Lyn, A., McNicholl, M., Khan, S., Rahimi, S., &                   
Grenier, A. (2022). Digital ageism: Challenges and opportunities in artificial intelligence for older 
adults. The Gerontologist, 62(7), 947–955. https://doi.org/10.1093/geront/gnab167 

Dovgyi, S., Nebrat, V., Svyrydenko, D., & Babiichuk, S. (2020). Science education in the age of Industry 
4.0: Challenges to economic development and human capital growth in Ukraine. Scientific Bulletin 
of the National Mining University, 1, 146–151. https://doi.org/10.33271/nvngu/2020-1/146 

Drach, I., Petroye, O., Borodiyenko, O., Reheilo, I., Bazeliuk, O., Bazeliuk, N., & Slobodianiuk, O. (2023). 
The use of artificial intelligence in higher education. International Scientific Journal of Universities 
and Leadership, (15), 66–82. https://doi.org/10.31874/2520-6702-2023-15-66-82 

Fiialka, S., Kornieva, Z., & Honcharuk, T. (2023). ChatGPT in Ukrainian education: Problems and 
prospects. International Journal of Emerging Technologies in Learning (iJET), 18(17), 236–250. 
https://doi.org/10.3991/ijet.v18i17.42215 

Honcharuk, V., Bugaenko, T., Shevchuk, I., Liubchenko, N., & Bezlatnia, L. (2024). Educational innovation 
and digital transformation: Interconnection and prospects for Ukraine. Futurity Education, 4(2),                      
61–85. https://doi.org/10.57125/FED.2024.06.25.04 

Hudym, I., Abilova, O., Potapiuk, L., Nikolenko, L., & Poliakova, A. (2024). Estratégias e melhores práticas 
para promover uma educação inclusiva que responda às diversas necessidades de aprendizagem. 
Conhecimento & Diversidade, 16(42), 270–286. https://doi.org/10.18316/rcd.v16i42.11682 

Ivanashko, O., Kozak, A., Knysh, T., & Honchar, K. (2024). The role of artificial intelligence in shaping the 
future of education: Opportunities and challenges. Futurity Education, 4(1), 126–146. 
https://doi.org/10.57125/FED.2024.03.25.08 

Karpenko, O., Osmak, A., & Karpenko, Y. (2020). Mechanisms of the overcoming the digital inequality of 
the population in Ukraine: interoperable governance, educational technologies of artificial 
intelligence and geoinformational startups. The work of the PTG Communication Geography 
Commission, 23(3), 84–90. https://doi.org/10.4467/2543859xpkg.20.022.12790 

Koka, N. A. (2023). The integration and utilization of artificial intelligence (AI) in supporting older/senior 
lecturers to adapt to the changing landscape in translation pedagogy. Migration Letters, 21(S1), 
59–71. https://doi.org/10.59670/ml.v21iS1.5939 

Kornytska, L., Alforof, A., & Honcharuk, V. (2023). Some aspects of adapting the educational process of 
Ukrainian higher education to the global challenges of the XXI century: A forecast of the future. 
Futurity Education, 3(2), 131–142. https://doi.org/10.57125/FED.2023.06.25.08 

Krap, A., Bataiev, S., Bobro, N., Kozub, V., & Hlevatska, N. (2024). Examination of digital advancements: 
Their influence on contemporary corporate management methods and 
approaches. Multidisciplinary Reviews, 7, 2024spe026. 
https://doi.org/10.31893/multirev.2024spe026 

Kuchai, T., Kuchai, O., & Pyrzyk, I. (2017). Studying the peculiarities of education development in Japan 
(in terms of primary education). Science and Education, 5, 33–39. https://doi.org/10.24195/2414-
4665-2017-5-7 

https://doi.org/10.57125/FED.2024.06.25.04


Este artículo no presenta ningún conflicto de intereses. Este artículo está bajo la licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0). Se 
permite la reproducción, distribución y comunicación pública de la obra, así como la creación de obras derivadas, siempre que se cite la fuente original. 

       Eduweb, 2025, abril-junio, v.19, n.2. ISSN: 1856-7576   
 

 

  93 

 

Kuzmenko, A., Chernova, T., Kravchuk, O., Kabysh, M., & Holubenko, T. (2023). Innovative educational 
technologies: European experience and its implementation in the training of specialists in the 
context of war and global challenges of the 21st century. Journal of Curriculum and Teaching, 
12(5), 68–81. https://doi.org/10.5430/jct.v12n5p68 

Kyrpa, A., Stepanenko, O., Zinchenko, V., Datsiuk, T., Karpan, I., & Tilniak, N. (2024). Artificial intelligence 
tools in teaching social and humanitarian disciplines. Information Technologies and Learning Tools, 
100(2), 162–179. Doi: 10.33407/itlt.v100i2.5563 

Kyrychenko, M. (2020). Digital strategic concept formation of modern Ukrainian society in the context of 
technologies, possibilities and breakthrough development. Humanities Studies, 4(81), 30–44. 
https://doi.org/10.26661/hst-2020-4-81-02 

Liubarska, L. (2024). Artificial intelligence as a means of developing creativity in future technology teachers. 
Artificial Intelligence, 29(AI.2024.29(3)), 58–64. https://doi.org/10.15407/jai2024.03.058 

Lokshyna, O., Dzhurylo, A., Hlushko, O., & Shparyk, O. (2021). Secondary education reform priorities under 
globalisation: The case of Ukraine in comparison with China, Germany and Poland. SHS Web of 
Conferences, 104, 01004. https://doi.org/10.1051/shsconf/202110401004 

Malieiev, O., Kyslyi, V., Prykhodko, D., Babych, A., & Yandola, K. (2024). The role of technology in the 
development of higher education in Ukraine in the context of global challenges. Revista Eduweb, 
18(3), 157–166. https://doi.org/10.46502/issn.1856-7576/2024.18.03.12 

Malynovska, I., & Smyrnova, I. (2023). The key role of artificial intelligence in education 4.0. Scientific 
Journal of Polonia University, 58(3), 151–155. https://doi.org/10.23856/5820 

Miranda, J., Navarrete, C., Noguez, J., Molina-Espinosa, J.-M., Ramírez-Montoya, M.-S., Navarro-Tuch, 
S. A., Bustamante-Bello, M.-R., Rosas-Fernández, J.-B., & Molina, A. (2021). The core 
components of education 4.0 in higher education: Three case studies in engineering education. 
Computers & Electrical Engineering, 93, 107278. 
https://doi.org/10.1016/j.compeleceng.2021.107278 

Polyezhayev, Y., Terletska, L., Kulichenko, A., Vorobiova, L., & Snizhko, N. (2024). The role of web 
applications in the development of multilingual competence in CLIL courses in higher 
education. Revista Eduweb, 18(3), 106–118. https://doi.org/10.46502/issn.1856-
7576/2024.18.03.9 

Schwab, K. (2016). The fourth industrial revolution. World Economic Forum.  Retrieved from 
https://surl.li/gevppn 

Sharma, P. (2019). Digital revolution of education 4.0. International Journal of Engineering and Advanced 
Technology (IJEAT), 9(2), 3558–3564. https://doi.org/10.35940/ijeat.A1293.129219 

Shlenova, M., Yuryeva, K., Heletka, M., Kravchenko, Y., & Kravchenko, V. (2024). Distance learning in 
Ukrainian higher education as an aspect of the industrial revolution 4.0. Multidisciplinary Reviews, 
8(4), 2025102. https://doi.org/10.31893/multirev.2025102 

Skoromnyi, V., Voichenko, O., Ostapenko, L., Trynko, O., Shportko, O., & Tishkina, O. (2021). Distance 
learning in Ukraine: Problems and connection with modern computer technologies. International 
Journal of Computer Science and Network Security, 21(8), 105–110. 
https://doi.org/10.22937/IJCSNS.2021.21.8.14 

Synorub, H., & Yordan, H. (2024). Artificial intelligence in the professional activities of future journalists: 
Advantages and disadvantages. In AI-driven transformation: Mapping the course for future 
business landscapes (pp. 239–246). Teadmus. https://conference.euas.eu/2023/wp-
content/uploads/2024/03/Monograph2023.pdf 

Tsekhmister, Y. V., Konovalova, T., Tsekhmister, B. Y., Agrawal, A., & Ghosh, D. (2021). Evaluation of 
Virtual Reality Technology and Online Teaching System for Medical Students in Ukraine During 
COVID-19 Pandemic. International Journal of Emerging Technologies in Learning (iJET), 16(23), 
127–139. https://doi.org/10.3991/ijet.v16i23.26099 

Vasylyuk-Zaitseva, S., Kosenyuk, H., Tanasiichuk, I., & Boyko, J. (2023). Application of artificial intelligence 
in Ukrainian education of the future. Futurity Education, 3(3), 79–107. 
https://doi.org/10.57125/FED.2023.09.25.05 

Williams, T. L., Walker, E., Ludlum, M., Edwards, M., & Gregory, K. (2023). Online learning during the 
COVID crisis: Student views. Journal of Higher Education Theory and Practice, 23(2), 162–176. 
https://doi.org/10.33423/jhetp.v23i2.5818 

Education 4.0: Development of the ukrainian educational system in the context of artificial intelligence. - Eduweb, 2025, abril-junio, v.19, n.2. / 82-94 



Este artículo está bajo la licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0). Se permite la reproducción, distribución y comunicación pública de 
la obra, así como la creación de obras derivadas, siempre que se cite la fuente original. 

Eduweb, 2025, abril-junio, v.19, n.2. ISSN: 1856-7576 

           Eduweb, 2025, abril-junio, v.19, n.2. ISSN: 1856-7576   
 

 

 

 94 

 

Wojciech, W., Sobczyk, W., Waldemar, L., & Pochopień, J. (2021). Future educator’s digital learning 
assets: Global challenges of our time. Futurity Education, 1(2), 35–45. 
https://doi.org/10.57125/FED/2022.10.11.17 

Yara, O., Brazheyev, A., Golovko, L., & Bashkatova, V. (2021). Legal regulation of the use of artificial 
intelligence: Problems and development prospects. European Journal of Sustainable 
Development, 10(1), 281. https://doi.org/10.14207/ejsd.2021.v10n1p281 

Yershov, M.-O. (2019). Digitalisation of professional (vocational) and pre-high tertiary education of Ukraine: 
Problems and prospects. Scientific Herald of the Institute of Vocational Education and Training of 
NAES of Ukraine. Professional Pedagogy, 1(18), 67–74. https://doi.org/10.32835/2223-
5752.2019.18.67-74 

Yesilevskyi, V., & Kyt, M. (2024). Changing Trends in Teaching Computer Vision at Ukrainian Universities 
in the Age of Artificial Intelligence. International Journal of Emerging Technologies in Learning 
(iJET), 19(04), 86–96. https://doi.org/10.3991/ijet.v19i04.48391 

Yuskovych-Zhukovska, V., Poplavska, T., Diachenko, O., Mishenina, T., Topolnyk, Y., & Gurevych, R. 
(2022). Application of artificial intelligence in education: Problems and opportunities for sustainable 
development. BRAIN. Broad Research in Artificial Intelligence and Neuroscience, 13(1Sup1),        
339–356. https://doi.org/10.18662/brain/13.1Sup1/322 

Zhang, C., Li, X., Qi, Y., He, Y., Niu, J., Xu, Y., & Zhang, J. (2021). A comparative study on the examination 
system of CPA in the AI development background: Take China, Australia, the United States, the 
United Kingdom, Japan, and Germany as examples. E3S Web of Conferences, 233, 01162. 
https://doi.org/10.1051/e3sconf/202123301162 

 
  


