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Abstract

Introduction. Integration into the modern European educational environment brings a series of changes
and modernization in approaches to the educational process, professional activities, and the need for
digital solutions in everyday life. At the same time, the application and impact of artificial intelligence (AI)
in the educational, scientific, and healthcare remain controversial.

Aim. To highlight the results of the analysis of readiness and experience in the application of artificial
intelligence in medical education in Ukraine.

Materials and methods. To accomplish the tasks set, the following theoretical and empirical research methods
were used: bibliosemantic method, system analysis method, conversations and interviews with participants
in the educational process, analysis of readiness and experience in the application of artificial intelligence in
medical education in Ukraine, surveying (464 respondents participated in the survey: 439 higher education
students and 25 students of professional pre-higher education from Bogomolets National Medical University).
Results. We conducted a questionnaire on the use of Al by medical education students. The results of the
survey showed widespread use of Al, and the respondents was indicated by the positive effect of its use. We also
summarized the functions and capabilities of Al that respondents would like to have in educational applications
and grouped them into five categories. We conducted a thorough analysis of the Digital Competency
Frameworks to determine readiness for Al applications in various industries, including the healthcare.
Conclusions. The analysis key Frameworks shows that Al is an important tool that can be applied in
various fields of activity and also create a foundation for integrating Al into education and healthcare.
Al is a crucial element of Ukraine’s digital transformation and has significant potential for application in
healthcare. The development of Al requires a comprehensive approach, including regulation, education,
and professional training.
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education

INTRODUCTION

Integration into the modern European educational
environment brings a series of changes and modernization
in approaches to the educational process, professional
activities, and the need for digital solutions in everyday
life. When implementing and adapting European
legislative documents and requirements, it is important
to understand the necessity of such implementation and
its positive outcomes for society. At the same time, the
application and impact of artificial intelligence (Al) in
the educational, scientific, and medical fields remain
controversial. Al regulation in Ukraine is a matter of time,
and active legislation is already being developed to support
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Al development while ensuring the protection of human
rights and ethical principles. A significant milestone in
regulating these issues was the Resolution of the Cabinet
of Ministers of Ukraine «On Approving the Action Plan
for the Implementation of the Artificial Intelligence
Development Concept in Ukraine for 2021-2024» [1].

In 2023, the Ministry of Digital Transformation
of Ukraine developed and presented the Roadmap [2],
which outlines the key directions for the development and
implementation of Al in various fields. These directions
have been supported after the publication of the White
Paper [3] and the increased regulation of Al in Ukraine.
Additionally, Al holds a key place in three resources:
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the Framework for Digital Competence of Ukrainian
Citizens [4]; the Conceptual and Referential Framework
for the Digital Competence of Pedagogical and Scientific-
Pedagogical Workers [5]; the Framework for the Digital
Competence of Healthcare Workers [6].

AIM

The aim of the article is to highlight the results of
the analysis of readiness and experience in the application
of artificial intelligence in medical education in Ukraine.

MATERIALS AND METHODS

To accomplish the tasks set, the following
theoretical and empirical research methods were used:
bibliosemantic ~method, system analysis method,
conversations and interviews with participants in the
educational process, analysis of readiness and experience
in the application of artificial intelligence in medical
education in Ukraine, surveying (464 respondents
participated in the survey: 439 higher education students
and 25 students of professional pre-higher education from
Bogomolets National Medical University).

RESULTS

In November 2024 we conducted a study on the use
of Al by medical education students. The responses were
distributed by study form as follows: 86.4% full-time,

9.7% part-time, and 3.9% evening study. Additionally,
5% of respondents represented professional pre-higher
education — the first (bachelor’s) level of higher education,
73.5% — second (master’s) level of higher education, and
5% were from the third (educational-scientific) level of
higher education. We obtained the following distribution
by specialties: «Dentistry» — 9.7%, «Medicine» —
38.6%, «Pharmacy, Industrial Pharmacy» — 18.3%,
«Pediatrics» — 28.7%, «Medical Diagnostics and Treatment
Technologies» — 1.3%, «Public Health» — 0.9%, and others.

On the question of evaluating their own competence
in the use of Al 79.5% of respondents considered
themselves competent in this area, while 20.5% did not.
Regarding the use of Al to obtain additional information
in the educational process, 73.7% used Al (ChatGPT,
Gemini, etc.), 20.3% did not, and 6% were unsure.

Regarding the use of Al-based applications for self-
learning and exam preparation, 51.5% used such tools,
36.6% did not, and 11.9% were unsure.

Among the most useful services during their studies,
respondents mentioned ChatGPT (chatbot from OpenAl)
and Gemini (Al assistant from Google). Regarding
the impact of Al on the educational process, 49.8% of
respondents believed that Al increased the effectiveness
of learning, and 60.3% noted that Al-based applications
helped them understand the material better. Responses
to questions about attitudes toward Al in the educational
process are presented in Fig. 1.

Figure 1. Attitudes towards the use of Al in the educational process of the Bogomolets National Medical University.

To the question «How often do you use Al
technologies during your studies?», the respondents
provided the following answers: 5% — constantly, 15.1% —
often, 43.1% — occasionally, 20.7% — rarely, and 15.9%
indicated that they do not use them. 57.1% of respondents
noted the convenience of using Al tools in the learning
process. The responses regarding the use of Al in scientific
work and the educational process are presented in Fig. 2.
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We also summarized the functions and capabilities
of Al that respondents would like to have in educational
applications and grouped them into five categories:
information search and access, explanation and
assistance in learning, visualization and interactivity,
automation and knowledge assessment, additional
capabilities (Table 1).
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Figure 2. Attitudes to Al in education and research of the Bogomolets National Medical University.

Table 1
Generalized functions and capabilities of Al
Search and Access to Explanation and Visualization and Automation and Additional
information Learning Assistance Interactivity Knowledge Evaluation Opportunities
Fast and accurate search | Simplified explanation of | [llustrations, diagrams, Text-to-speech and audio

for educational material material

tables, 3D models

Automatic test correction
lectures

Selection and
recommendation of
reliable sources

Answers to questions
with explanations

Visualization of
complex processes,
chemical structures,
medical research

Generation of
presentations based on
provided materials

Formation of notes,
digests and brief
summaries

Access to foreign sources
and their translation

Correct explanation of
mistakes in the text

Graph and visual
content generators

Support for students with

Electronic gradebook special educational needs

Extracting key information Interactive explanations

from articles and books .
assistants

Simulations and
through chatbots or voice | imitations (e.g.,
surgical operations)

Analysis of the student’s
knowledge level and
selection of tasks at the
appropriate level

Development of critical
thinking skills

Search for the latest research | Individualized learning
and scientific articles and task adaptation

DISCUSSION

The Digital Competence Framework for Ukrainian
citizens serves as the foundation for developing digital
skills among citizens, aiming to provide an understanding
of the need to possess basic and advanced digital skills
for effective interaction with technologies, including Al
Within the scope of this document, Al is an important
tool that enhances the effectiveness of interacting with
information and fosters modern approaches to problem-
solving in various areas of citizens’ lives. In the Digital
Competence Framework for Ukrainian citizens, Al is
categorized under Area 0: Basic Computer Literacy,
C0.A4: Using the Internet and Online Applications.
Citizens are expected to assess the pros and cons of
using Al-powered search systems (for example, while
they can help users find the necessary data, they might
compromise privacy and personal data, or prioritize
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commercial interests): using Al for searching and
analyzing information online, effectively using various
online services and web applications, including Al-
powered ones; selecting the best online solutions, and
using Al-driven search engines. The Digital Competence
Framework covers a wide range of issues related to
modern IT technologies that are crucial both for citizens’
professional activities and their everyday life. It includes
not only basic knowledge and skills needed to work with
digital devices but also more complex aspects, such as
digital content creation and analysis, enabling adaptation
to rapid technological changes. As noted in [7], it is
important to approach the development of competencies
in a personalized way, considering the needs of specific
individuals rather than just general trends. Defining and
selecting the necessary competencies also requires broad
discussions among professionals and representatives
of different social groups. This approach provides
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a more objective understanding of what citizens need
for effective work in the digital environment and allows
for adapting national training programs to the most
important skills. This approach also enables employers,
even those whose activities are not directly related to IT,
to form requirements for the digital competencies of their
employees, optimizing human resources by introducing
digital tools into production processes.

In the Conceptual-Referential Framework for Digital
Competence of Pedagogical and Scientific-Pedagogical
Workers, Al is mentioned in the context of defining the term
«digital technologies» as an example of automated analytics
systems. This solution can be applied in Area 5: Fostering
Competence in Problem Solving in the Digital Environment
in Students: C5.A1: Forming and Developing Information
Literacy and Media Literacy of Students; C5.A2: Forming
and Developing Competence in Creating Digital Content;
C5.A3: Teaching Students Effective Communication,
Interaction, and Collaboration in the Digital Environment;
C5.A4: Forming Digital Culture, Digital Security, and
Cyber Hygiene in Students; and C5.A5: Fostering
Competence in Problem Solving in the Digital Environment
in Students. Educational and scientific-pedagogical workers
are key users and implementers of new technologies.
Considering the role of teachers in shaping future
generations, the introduction of Al in the educational
process will be a significant step in modernizing teaching
methods and ensuring access to innovative learning
resources. This framework defines how teachers should use
Al to improve the learning process, develop personalized
approaches, and adapt to new technological realities.
Competencies related to the use of Al systems are mostly
developed by teachers through the system of postgraduate
education, which is becoming increasingly important
every year. It not only ensures the qualification of teachers
but also adapts them to new technological requirements,
particularly for the use of Al in the educational process.
Recent studies actively explore the theoretical aspects of
Al usage in professional activities of teachers and develop
methodologies for developing such competencies.

The relevance of preparing teachers to use Al was
addressed by L. Kartashova, who emphasizes the need
to integrate these technologies into curricula for more
effective and adaptive learning. Her works aim to form
the theoretical foundations for using Al in the educational
environment and develop approaches to its integration
into pedagogical practice [7]. A. Melnyk, studying
the potential and challenges of using Al in education,
highlights the importance of adapting educational
systems to new technologies and creating conditions for
developing technological competencies in teachers. She
addresses the key issues arising from Al integration into
educational processes and proposes solutions, particularly
by improving teacher qualifications [8].

Special attention should be given to the
methodology of using Al systems, such as ChatGPT,
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particularly in the context of their use in educational
institutions, offering recommendations for -effectively
integrating Al tools into the teaching process. The focus
is on the advantages of Al for education, emphasizing
its ability to tailor learning to individual students’ needs
and develop their digital competencies. It also develops
a methodology for studying this topic in informatics
lessons, which makes it possible, on the one hand, to
build essential knowledge about technologies and, on
the other hand, to enhance young people’s overall digital
literacy [9]. According to the results of a nationwide study
conducted by the Projector Creative & Tech Institute
and the Small Academy of Sciences of Ukraine, with
the support of Factum Group Ukraine and information
support from the Ministry of Education and Science of
Ukraine, 76% of surveyed teachers have used Al systems
at least once, including ChatGPT, «To the lesson», and
other tools. Teachers applied these technologies for lesson
preparation, creating tests for homework, conducting
classes, and checking students’ knowledge [10].

In the Digital Competence Framework for
Healthcare Workers, the use of Al in professional
activities is reflected in Area 4: Digital Tools, Devices,
and Applications in Healthcare, C4.A2: Using intelligent
clinical decision support systems Use of DSS based on
the results of intellectual analysis of clinical research
(according to professional specialization).

Users should know the methods of formalizing
healthcare tasks, their mathematical and computer
modeling; know and understand the basic principles and
main approaches to implementing Al-based information
DSS. In the medical field, Al has the potential to
significantly improve diagnosis, treatment, and disease
prevention. The Digital Competence Framework for
Healthcare Workers envisions the use of Al as a tool for
processing large amounts of medical data, increasing
diagnostic accuracy and disease prediction, as well as
for automating routine tasks, allowing doctors to focus
on more complex aspects of treatment. In this context,
healthcare professionals should be prepared to use Al
technologies to improve the quality of medical services.
For the successful digitalization of the healthcare sector
in Ukraine, an important aspect is ensuring that workers
in this field have the necessary digital skills. This includes
the ability to work with electronic medical records, apply
telemedicine technologies, and understand the basics
of cybersecurity and digital literacy. Given that many
healthcare workers have different levels of training in
these areas, a clear definition of the digital competence
framework is necessary for standardizing their training
and ensuring the integration of new technologies into
medical practice. The Digital Competence Framework
was created to unify the requirements for the level of
training of healthcare workers. It will help not only
to improve the level of digital literacy but also to
create training programs that meet modern industry
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requirements. In particular, the framework aims to
integrate knowledge and skills in such key components
as understanding the principles of e-health, the ability
to work with telemedicine platforms, knowledge of the
basics of cybersecurity and cyber hygiene, as well as the
ability to use digital tools for administrative processes.

For example, the relevance of using Al in medicine
is discussed in several works, including [11], which
concludes that Al medical assistants can improve safety
standards under the supervision of a doctor, and [12],
where issues of data, modeling, and confidentiality are
explored, which need to be overcome to realize the full
potential of multimodal Al in healthcare.

CONCLUSIONS

The analysis of three key resources — the Digital
Competence  Framework for Ukrainian citizens,
the Conceptual-Referential Framework for Digital
Competence of Pedagogical and Scientific-Pedagogical
Workers, and the Digital Competence Framework for
Healthcare Workers — shows that Al is considered
an important tool that can be applied in various
fields of activity. Al is a crucial element of Ukraine’s
digital transformation and has significant potential
for application in medical areas. The development
of Al requires a comprehensive approach, including
regulation, education, and professional training. These
three frameworks are important stages in the integration
of Al into the daily life and professional activities of
Ukrainians, defining the necessary digital competencies
for the effective use of cutting-edge technologies. They
contribute not only to skill development but also to
building a foundation for integrating Al into key sectors of
the economy and society, including education, healthcare,
and the public sector.

The integration into the European educational space
involves the implementation of digital technologies,
particularly AI, which generates both positive and
controversial reactions. A study conducted among medical
students at O. O. Bogomolets National Medical University
showed that 79.5% of respondents consider themselves
competent in using Al, and 73.7% have already applied
it in their educational activities. Half of the respondents
confirm that Al enhances learning efficiency and helps
better understand the material. However, a significant

portion of respondents perceives risks in Al, particularly
regarding academic integrity and the accuracy of the
information obtained. Most do not support replacing
teachers with Al but express a positive attitude toward
automated assessment of test tasks. The study also found
that 81.5% of students have encountered situations where
Al provided inaccurate information. Therefore, the need
for regulation and adaptation of Al in education remains
a relevant issue.

Perspectives for further research. The future of Al
in medicine looks promising. Gradually, Al will become
an integral part of medical practice, which will save
more lives and improve the quality of life of millions of
people. Therefore, further directions of our work are the
development of recommendations for the use of Al in
healthcare, both for students and doctors.
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Pe3rome

AOCNIMKEHHA FOTOBHOCTI 10 3ACTOCYBAHHSA LUTYYHOrO IHTENEKTY B MEAWYHIX OCBITI
IHHa |. KyuepeHko, MaBno B. MukuteHko, TetsaHa C. Mpy3eBa, AHToH I'. YeboTapeHko, [imutpo B. 3onoTos,
Katepuna O. l'onono6osa

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. IHTerpaniss B cydyacHe €BpOIEMCbKe OCBITHE cepeloBullle Hece HHU3Ky 3MiH i MojepHisanii migxonis
OCBITHBOI'0 IpoLecy, npodeciiiHol AibHOCTI Ta NOTPe6U B LUPPOBUX PillIEHHSAX y MOBCAKAEHHOMY KHUTTI. Y TOHU
»Ke Yac 3aCTOCyBaHHsS Ta BIUIMB wTy4yHoro iHTesnekty (LII) B ocBiTi, Haylni Ta OXOpoHi 3/0pOB’s 3aJUIIAIOTHCS
cynepe4JNBHUMH.

MeTa. BucBiT/IeHHA pe3y/bTaTiB aHasli3y FOTOBHOCTI Ta JOCBiJly 3aCTOCyBaHHS LITYYHOTO iHTeJIEKTy B MeJUYHiN
OCBITi B YKpaiHi.

Marepiasiu Ta MeToAH. [/ BUKOHAHHS MOCTAaBJEHUX 3aBJaHb OyJIM BUKOPUCTAHI Taki TeopeTHYHi Ta eMIipu4Hi
MeTOAY AOC/ifKeHHs: 6i61ioceMaHTUYHUM MeToJ], MeTO/, CUCTEMHOIO aHasli3y, 6eciay Ta iHTepB’l0 3 y4aCHUKaMHU
HaBYaJIbHOTO IpOlLiecy, aHa/li3 TOTOBHOCTI Ta JAOCBiZly 3acTOCYBaHHSl IUTYYHOIrO iHTeJEKTy B MeAWYHiA OCBIiTi
B YKpaiHi, ONUTyBaHH#A (B ONUTYBaHHi B354 y4acTb 464 pecioHfieHTH: 439 CTYAEHTIB BUIMX HaBYAJbHHUX 3aK/Ia/iB
Ta 25 crymenTiB npodeciiHoi nepegBuioi ocBiTi HMY imeni O. O. Boromosb1s).

Pe3syabraTu. [I[poBesieHO aHKeTyBaHHS 11040 BUKopuctaHHs LI 3106yBayaMu BUIOI MeJUYHOI OCBIiTH. Pe3ysbTaTi
ONMTYBAaHHS MOKa3aJud WIHpPOKe BUKopucTaHHs IlI, a pecnoHAeHTH BiJ3HAYU/IM NO3UTUBHUN edeKT Bix ioro
BUKOpPUCTaHHSA. TakoX y3arajbHeHO OyHKLilI Ta MoxuuBocTi LI, ski pecnoHZeHTH XOTIM 6 MaTH B OCBITHIX
nporpaMax, i 3arpynoBaHo iX y I'ATb KaTeropiil. 3xiicHeHo peTeJbHUN aHali3 PaMok MPpPOBHUX KOMIETEHTHOCTEH,
3 METOI0 BU3HAYEHHS FOTOBHOCTI 10 3acTocyBaHHA llII B pi3HUX ranyssx, BK/IIOYal04Yd 0XOPOHY 3Z,0POB’s.

BuCHOBKHU. AHasi3 Ki1r040BUX Pamok nudpoBux KoMmeTeHTHOCTeH mokasye, mo LI € BakJMBUM iHCTpyMEHTOM,
SKMH MOXXHA 3aCTOCOBYBaTH B pi3HUX cdepax AisIIBHOCTI, 2 TaKOXK CTBOPIOE ocHOBY JJis iHTerpauii LI B ocBiTy Ta
oxopoHy 3a0poB’s. LI € kio4oBUM esleMeHTOM LMbpoBoi TpaHcPopMauii YkpaiHu Ta Ma€ 3HAYHUHM MOTeHLiax A5
3aCTOCYBaHHS B OXOPOHi 37,0p0B’sl. PO3BUTOK LITYYHOrO iHTeJeKTy NOTpebye KOMILJIEKCHOTO MiAXO0AY, 1IJ0 BKJIIOYAE
pEry/IIoBaHHs, OCBIiTy Ta MpodeciiiHy MiArOTOBKY.

Kamwuoei cnoea: uuppoBa KoMneTeHTHiCTb, IITy4HUil iHTeseKT (III), pamka mudpoBOoi KOMIETEHTHOCTI,
MeAHUYHa OCBiTa
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