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TRANSFORMATION OF MEDICAL EDUCATION IN THE ERA OF
ARTIFICIAL INTELLIGENCE

Abstract. The emergence of artificial intelligence (Al) has revolutionized
many fields, education is no exception, and since we are entering a new era of
learning, the potential of Al to transform education is huge. From personalized
learning to efficient administrative tasks, Al is poised to change the way we
approach teaching and learning.

One of the most important ways Al will impact education is through
personalized learning. By analyzing huge volumes of data, Al can identify patterns
and trends in learning styles, strengths and weaknesses of students. This information
can be used to develop an individual study plan adapted to the needs of each student.
The era of a one-size-fits-all approach to education is over; thanks to Al, teachers
can provide individual attention and support to each student to help him reach his
full potential.

Another area where Al could have a significant impact is accessibility. For
students with disabilities or those facing language barriers, Al-powered tools can
help bridge the gap and ensure inclusive education — “Education for All”. For
example, Al-based speech recognition and natural language processing can provide
real-time translation and transcription, enabling students to learn in their preferred
language and in their preferred way of communicating. Similarly, Al can help create
adaptive learning materials that meet the needs of differently-abled students,
ensuring that no one is left behind.

It is also quite important to remember that Al can play a crucial role in
improving undergraduate medical education by making it more interesting and
interactive: with the help of virtual assistants and Al-based Chabot’s, students can
get instant answers to their questions, which can contribute to better assimilation of
the material. In addition, educational games and simulations with artificial
intelligence can provide a more engaging and hands-on learning experience and
promote a deeper understanding of complex concepts.
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If we look to the future, the potential of artificial intelligence to transform
medical education goes beyond the classroom. With the development of distance
learning, Al can bridge the gap between students and teachers. By enabling
personalized learning experiences, real-time feedback, and improved accessibility,
Al can democratize education and ensure access to quality learning opportunities for
all, regardless of location or socioeconomic background.

But the implementation of artificial intelligence in medical education is still
associated with a number of problems, namely: data privacy issues, ethical
considerations, potential loss of human contact in education - all this needs to be
solved in the future. Therefore, it is necessary to find a balance between using the
advantages of artificial intelligence and preserving the essence of human interaction
in the process of "teaching - learning".

Keywords: artificial intelligence, medical education, transformation,
educational experience
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TPAHC®OPMAIIIS MEJUYHOI OCBITHU B EPY IITYYHOI'O
IHTEJIEKTY

Anoranisi. IlosBa mryuynoro iutenekty (III) 3pobOuna pesomorito B
0aratboX rajy3sx, He cTaja BUHATKOM M OCBITa, & OCKIJIbKHM MH BCTYIIAEMO B HOBY
epy HaBuanHns,To 1 noteHmian I gns tpancdopmartii ocBitu € Benuuesnum. Bin
MEPCOHAJII30BAHOTO HAaBYAHHSI 70 €(PEKTUBHOTO BUKOHAHHS aIMIHICTPATUBHHUX
3aBaadb - 11II roToBuii 3MIHHUTH HAIII MIAX1 10 BUKJIAaJaHHSI 1 HAaBYaHHS.

OnnuMm 3 HaliBakIMBIMKX crioco01B BrutuBy 1111 Ha OCBITY € mepcoHali3oBaHe
HaBYaHHS. AHaTI3YHOUYM Belnue3Hl o60csaru ganux, 1l Moxke BUABIATH
3aKOHOMIPHOCTI 1 TEHJEHIli B CTWISIX HAaBUYaHHS, CHJIBHUX 1 CIAOKHUX CTOpPOHaX
crynentiB. llg iHdopmaumis wMoxxke OyTM BHUKOpUCTaHa JUIsl  PO3POOKHU
1HUBIyaJIbHOTO HAaBYAJIBHOTO IUIAHY,IIPUCTOCOBAHOTO [0 TOTPeOd KOXKHOTO
crynenta. Epa yHiBepcaJlbHOro MiAXOAY [0 OCBITH 3akiHuuiacs; 3aBiasku I
BUKJIaJa4l MOXYTh HaJaBaTH 1HAWBIAyaJdbHY YBary 1 HIATPUMKY KOXKHOMY
CTYJICHTY,III00 IOMMOMOTTH HOMY MTOBHICTIO PO3KPUTH CBi¥ MOTEHITIAI.
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[nma cdepa, B AKif MTYYHUN 1HTEJIEKT MOXKE MaTU 3HAYHUN BIUIWB, - 1€
noctynHicTb. CTyeHTaM 3 00MEKEHUMH MOXJIUBOCTSIMU 200 TUM, XTO CTUKAETHCS
3 MOBHUMH Oap'epamu, iHCTpyMeHTH Ha ocHOBI [III MOXyTh 1OMTOMOTTH MO0JIATH
PO3pHUB ¥ 3a0€3MEUYUTH THKIIFO3UBHICTh OCBITH — «JIOCTYITHICTh OCBITH JUISL BCIX)».
Hamnpuknan, po3nizHaBaHHs MOBJIEHHS Ta 00poOKa nmpupoHoi MoBU Ha ocHOBI LI
MOKYTb 3a0€3MEeUNTH TEPEKIIA]T 1 TPAHCKPHIIIIIO B PEATbHOMY Yaci,lo JaCTh 3MOTY
CTyJICHTaM HaBYaTUCS MOBOIO, SKii BOHM HAJalOTh IepeBary, i crocobom
CIILJIKYBaHHS, SIKOMY BOHHU BIJJal0Th niepeBary. Ananoriutdo, I moxe gqonomortu
y CTBOPEHHI aJIaliTUBHUX HaBUYaJbHUX MaTepiajiB, SKi BIAMOBIAIOTh MOTpedam
CTYACHTIB 3 PI3HUMHU 3A10HOCTSIMH, TapaHTYIOUH, 110 HIXTO HE 3aJMIIUTHCS 0e3
yBaru.

Takox mocuth BakimBo mam’sitatd, 1o I moxxe BigirpaBaTu BUpIiIAIbHY
POJIb Y TTOKPAIEHH] IOUTIIIOMHOT METUYHOT OCBITH, POOJISTYN HOTO OLIBII IIIKAaBUM
Ta IHTEPAKTUBHUM: 3a JIOTIOMOT'OI0 BIPTyaJIbHUX aCHCTEHTIB 1 4aT-O00TIB Ha OCHOBI
I cTyaeHTH MOKYTh OTPUMYBATH MUTTEB1 BIATIOBI I HA CBOT 3aIIUTAHHS, 110 MOYKE
CIOPUATUMYTh KpalioMy 3acBO€HHIO Marepiany. KpiMm Toro,HaBuanbHi irpu Ta
CUMYJIAIIT 31 MTYYHUM 1HTEIEKTOM MOXYTh 3a0€3MeunTH OUIbII 3aXOIUTUBHMA 1
MPAKTUYHUN JIOCBIJ HABYaHHS Ta COPUITH TIUOIIOMY PO3YMIHHIO CKJIQJIHHX
KOHIICTIIH.

Sxmo 3a3upHYyTH B MaWOYTHE, TO TMOTEHIIAN MITYYHOTO IHTEICKTY IS
Tpancopmaiii MeAMYHOT OCBITH BHUXOIUTH 3a MEXI1 ayauTopii. 3 pO3BUTKOM
nuctaniiHoro HaBuaHHsa LI moke momomaTh po3pUB MDK CTYJCHTAaMH Ta
BUKJIaJa4amMu. 3a0e3Ieuyour MepcoHaai30BaHui HaBYAJIbHUMN JOCBIJ, 3BOPOTHUM
3B'SI30K y peajbHOMY 4Yaci Ta MOKpaIleHy 10CTYNHICTh, LIII Moxke nemokpaTusyBaru
OCBITY 1 3a0€3MeYUTH JOCTYI JI0 SKICHMX HaBYaJIbHUX MOJKJIMBOCTEH IJIS BCIX,
HE3aJIeKHO B1J MICIISl IPOKUBAHHS YU COLIAIbHO-EKOHOMIYHOTO MOXO/IXKEHHS.

Ane BNPOBAHKEHHS MITYYHOTO IHTENEKTY B MEIUYHY OCBITY BCE K TaKH
MOB'sI3aHE 3 HU3KOK MPpoO0JIeM, a caMme: MUTaHHS KOH(IISHIIIMHOCTI TaHUX, €THYHI
MIpKyBaHHsI, MOTEHIIiHA BTpaTa JIOJICBKOTO KOHTaKTy B HaBYaHHI — BCE II€
noTpedye BupilmeHHs B MaiOyTHbhOMYy. OTXe HEOOXiqHO 3HAWTH OajaHC MIXK
BUKOPUCTAHHSAM TI€peBar MTYYHOTO IHTENEKTY Ta 30epeKEeHHSIM CYTI JIFOJACHKOT
B3a€MO/I11 B MPOILIEC] «BUKIAJAHHSI — HABUAHHS.

KirouoBi cioBa: mTy4Huil iHTENEKT, MEIWYHA OCBiTa, TpaHCQOpMAIIis,
HaBYaJIbHUU TOCBIJ

Formulation of the problem. As the modern health care system changes, of
course, medical education will also change. And since doctors spend most of their
lives learning, the question arises whether learning is effective. Medical students and
doctors are always learning and must apply knowledge in critical situations that
require it instant reaction. That is why modern medical education must change to
meet the rapid development of technology, the large amount of knowledge. Virtual
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reality is already developing in medical education, and therefore Artificial
Intelligence in medicine [1] is computer programs that simulate the thinking process
of a doctor.

These technologies are still expensive [2], and state medical universities
experiencing financial difficulties may not have the funds to implement them.

Due to the fact that distance and mixed education [3] prevails in Ukraine at
the moment, it is not always possible to conducting training online (in connection
with stabilization or emergency power outages), a problem arises diversification and
better visualization of educational material for students [4]. Methodically balanced
use of artificial intelligence tools and cloud services of open science can be a
possible solution to this problem.

Analysis of recent research and publications. Different industries use
artificial intelligence in different ways (Chen et al. 2020) [5]. Powerful artificial
intelligence can perform many different tasks at the same time. He can act like a
human doing any complex job.

Recently, the use of Al in the field of medical education has been growing
sharply. According to Perrotta & Selwyn (2020) [6], integration was useful for
predicting future problems and improving the effectiveness of student learning.
According to the findings of Williamson & Eynon (2020) [7], technologies are
currently being used to detect plagiarism, maintain the integrity of exams, analyze
student performance indicators, etc. Hence, with the support of such tools, student
assessment modes become extremely useful.

A study by Awasthi & Soni, 2023 [8] indicated the following advantages of
using artificial intelligence in the education system:

1. Al systems adapt to each student's learning needs and goals according to
their strengths and weaknesses.

2. Al systems analyze and observe a student's current learning style and
abilities and provide a customized content and support template.

3. Artificial intelligence systems evaluate not only closed answers in the test
format, but also descriptive ones.

4. Thanks to artificial intelligence, students feel free to make mistakes, which
Is an integral part of learning, and then receive real-time feedback to make the
necessary corrections.

5. Adaptive learning of students is used at the initial level, and then gradually
moves to the next stage, completing the previous one.

6. Artificial intelligence can provide students with access to education
according to needs, for example by reading content to a visually impaired student.

7. Artificial intelligence can be dosed and used in preschool education to
present interactive games that teach and develop children's basic skills.

8. Can be used to create educational content: Artificial intelligence programs
that convert voice to text are widely used.
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The aim of the study. The purpose of this study is to study the spread of
artificial intelligence in the educational sphere, identification of areas of application
of Al to improve the quality of education in higher medical education, analysis of
advantages and disadvantages of integration of Al in education.

Presenting main material. Artificial intelligence in medicine is the use of
machine learning models to search medical data and extract information that will
help improve health and the patient experience. Thanks to recent advances in
computer science and informatics, artificial intelligence (Al) is quickly becoming an
integral part of modern healthcare. Artificial intelligence algorithms and other
Al-based applications are used to support of medical workers in clinical conditions
and in current ones studies [9].

To create an effective Al algorithm, computer systems first comes data that is
usually structured, which the algorithm recognizes. Once the algorithm has obtained
a sufficient number of data points and their labels, the performance is analyzed to
ensure accuracy. Based on the test results, the algorithm can be modified, given more
data, or deployed to help the human make decisions.

Most Al applications in medicine read data of some type, whether numerical,
such as heart rate or blood pressure, or image-based, such as MRI or images of
biopsy tissue samples, as input. The algorithms are then trained on the data and
produce either a probability or a classification. For example, a possible outcome
could be the probability of arterial clot formation based on heart rate and blood
pressure data, or the designation of a tissue sample as cancerous or non-cancerous
[10].

The main characteristic of artificial intelligence is the ability to perform any
actions from the point of view of achieving the desired goal, which is established for
a specific job intended for artificial intelligence [11]. Artificial intelligence is tuned
to achieve different types of goals, which include learning, reasoning, perception,
and more.

Artificial intelligence affects the quality of education in medicine, especially
in terms of providing different types and methods of online learning. Recently,
online classes and online learning processes have become much more fashionable.
Medical students may get more opportunities to take online classes because online
classes give future doctors more opportunities to learn more components of a single
skill. Online learning methods are offered to students in different ways types of high-
tech learning methods for better understanding of the topic. Online learning methods
are also more accessible for medical students to answer the questions they have, so
students do not feel any difficulty while learning the topic or they can easily get their
questions answered anytime of the day and anywhere.

Online learning methods also help medical students by providing different
types of resources on a particular topic so that they can learn a particular topic better.
Students using online classes have the opportunity to attend all classes from home,

(B 6%
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which is also a comfort zone for every student. In addition, if a student misses any
online class, he can record it and play the video at any other time.

According to the theory of situational learning, the acquisition of cognitive
and professional skills of a student (in the future - a doctor) is discussed, since
artificial intelligence depends on the development of skills. So, first of all, it is
necessary to develop professional skills, because it helps to teach medical students
to work better.

According to this theory, artificial intelligence includes various studies of
"neuron-like elements" and "evolving multi-dimensional neural-like networks". The
artificial intelligence system acts as the brain of the human system from the point of
view of solving any problems [12]. This theory was used in our study to justify the
usefulness of artificial intelligence in terms of improving the quality of learning.
According to the results of the research, based on the study of highly professional
peer-reviewed scientific works, the main advantages and disadvantages of the
integration of Al in the field of medical education were highlighted. Among the
advantages were the following:

1. Artificial intelligence helps to improve the quality of education by
developing various software applications for learning. Artificial intelligence helps
to present different types of PowerPoint presentations and graphic presentations to
provide students with better understandable concepts. Artificial intelligence
improves the quality of teaching methods and methods, providing answers to all the
guestions that students ask at any time of the day, which certainly helps students in
their future practical activities.

2. Various factors of artificial intelligence are responsible for the formation of
cognitive and formative skills. There are various Al factors that help improve
various skills in terms of cognitive and formative skills. Different aspects of quality
management of teaching methods are cognitive and formative skills. Cognitive skills
help to develop the infrastructure of the education system, and formative skills refer
to the skills necessary to form the basis of the education system.

The results of the conducted research can be used to improve future online
learning and teaching methods. It is advisable to use artificial intelligence to improve
the quality of education in higher education institutions, which, in turn, will help
expand the future professional opportunities of students. The results of this research
can also be useful in terms of improving various functions of artificial intelligence
to make it more useful for improving the quality of teaching methods and teaching
techniques of students. The future scope of the use of artificial intelligence for the
improvement of learning objects in medical institutions of higher education can be
considered an important aspect, since artificial intelligence can make the learning
process very easy, understandable and interesting for students. Thanks to this,
medical students can easily study the topic and become interested in synchronous
studies at the university. The use of artificial intelligence also affects the technique
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of conducting lectures and practical classes (seminars), since artificial intelligenc
can include different types of slides and graphic presentations during training and
generate interesting situational tasks.

Conclusion. Based on the results of research, it was found that artificial
intelligence, which began its existence in the 1950s of the last century, made a
significant breakthrough in the field of medicine. Al uses complex machine learning
algorithms to process large amounts of data, learn, and then produce a useful result
to solve a well-defined problem in the medical system. Once trained, Al systems can
free up busy doctors' time by transcribing notes, entering and organizing patient data,
personalize treatment, provide remote diagnostics to patients, answer their basic
questions and dispatch needed resources. But the most important thing is that such
Al systems are accurate, allow to develop medicines, help to carry out operations
and can more effectively diagnose a dangerous disease in a patient at an early stage
and thereby save a person's life.

In summary, the potential of artificial intelligence to transform education is
enormous, and we are only just beginning to scratch the surface of what is possible.
As we enter a new era of learning, it's critical to harness the power of artificial
intelligence while also being mindful of the challenges it presents. In this way, we
can harness the potential of artificial intelligence to create more inclusive,
personalized and engaging learning experiences for students around the world,
ushering in a new era of truly transformative education.
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