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MODERNIZATION OF TEACHING PATHOLOGICAL ANATOMY
IN THE CONTEXT OF MEDICAL EDUCATION REFORM

Abstract. Reforming medical education requires updating approaches to
teaching fundamental disciplines, in particular pathological anatomy. Traditional
teaching methods, based mainly on passive perception of information, are
increasingly giving way to interactive technologies aimed at actively involving
students in the learning process. The modern development of digital technologies,
in particular virtual microscopy, integrated online platforms for independent study
of the material, as well as simulation techniques, allows to significantly improve the
quality of teaching and the formation of practical skills in medical students. In
addition, the combination of pathological anatomy with clinical disciplines
contributes to the understanding of the importance of morphological changes for the
diagnosis and treatment of diseases. However, the effective implementation of these
changes requires scientific justification and assessment of their impact on the
training of future specialists. The purpose of this work is to analyze and evaluate
modern methods of teaching pathological anatomy in the context of medical
education reform, in particular, to determine the impact of interactive technologies
on the level of material acquisition, the development of practical skills and critical
thinking in students, as well as to assess the effectiveness of integrating pathological
anatomy with clinical disciplines. The study revealed that the combination of
traditional teaching methods with the use of digital resources, in particular virtual
microscopes and platforms for distance learning, contributes to a better
understanding of morphological changes in tissues. The introduction of a problem-
oriented approach allowed students to analyze pathomorphological processes more
deeply, which positively influenced the formation of their clinical thinking. The
experience of using team learning has shown its effectiveness in developing
communication skills and the ability to make collective decisions when analyzing
pathohistological cases. It was also found that the integration of pathological
anatomy with clinical disciplines increases its significance for students and
contributes to the formation of interdisciplinary thinking. Additionally, the
effectiveness of the implementation of individualized learning trajectories was
assessed, which allow students to independently choose the pace and methods of
learning the material, in particular through the use of adaptive educational
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technologies. The results of the analysis show that the combination of classroom
lessons with virtual laboratories and multimedia lectures increases the level of
mastery of complex pathomorphological concepts. The introduction of clinical case
modeling and work with electronic pathohistological databases contributes to the
formation of diagnostic analysis skills, which is an important stage in preparing
students for practical medical practice. The results obtained confirm the need for
further development of interactive methods of teaching pathological anatomy and
their adaptation to modern challenges of medical education. The introduction of new
educational technologies into the educational process requires a systematic
approach, which includes a combination of traditional methods with modern digital
tools, integration of academic disciplines and ensuring continuous feedback between
students and teachers.

Keywords: pathological anatomy, medical education, modernization of
teaching, practical classes, digital technologies.
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MOJEPHI3AIISI BUKJIAJAHHS TATOJIOTTYHOI AHATOMII B
YMOBAX PE®@OPMYBAHHSI MEJUYHOI OCBITH

AHoTanisg. PedopmyBaHHS MeTUYHOT OCBITH BUMAara€ OHOBJICHHS ITIJIXOiB
70 BUKJIaJIaHHSA (YHIAMECHTAIBHUX JHUCIUIUIIH, 30KpeMa MaTOJIOTIYHOT aHATOMI.
TpanuuiitHi MeTOAW HaBUYaHHS, IO TPYHTYIOTHCA TEPEBAXHO HA IMaCUBHOMY
CpuiHATTI iHGOpMaIii, Aefam OiIbINe MOCTYMAlOTHCA MICIEM IHTEPAKTUBHUM
TEXHOJIOTISIM, CIPSMOBAHUM Ha AaKTHWBHE 3aJIy4CHHS CTYJEHTIB y HaBYAIbHUU
nporiec. CydacHUW pPO3BUTOK NHU(PPOBUX TEXHOJOTIH, 30KpeMa BIPTYalbHOI
MIKpPOCKOITi, IHTETPOBAaHUX OHJIANH-TIAT(GOPM ISl CaMOCTIMHOTO OINpaloBaHHS
Marepiany, a TaKoXXK CUMYJISIIMHUX METOAUK, I03BOJISIE 3HAUHO MOKPAIIUTH SKICTh
BUKJIaJJaHHA ¥ (pOpMyBaHHS MPAKTUYHMX HABUYOK Yy CTYACHTIB-MeAuKiB. OKpiM
TOTO, TMOEJHAHHS MATOJIOTIYHOT aHAaTOMii 3 KJIIHIYHUMM AUCIHUIIIIHAMHU CIIPHUSE
PO3YMIHHIO 3Ha4eHHS MOP(OJOTIYHUX 3MIH IS JIarHOCTUKW Ta JIIKyBaHHS
3axBopioBaHb. OHAK e(pEeKTUBHE BINPOBAHKEHHS LMX 3MIH MOTpeOye HAyKOBOTO
OOTpYHTYBaHHS Ta OIIIHKH X BIUIMBY Ha MIATOTOBKY MaiOyTHiX ¢axiBiiB. MeToro
miei poboTH € aHaji3 1 OIlIHKAa CyYacHUX METOJIB BHUKJIQJaHHS IaTOJIOTIYHOI
aHaToMmii B yMmoBax pedopMyBaHHS MEIUYHOI OCBITH, 30KpEMa BU3HAYCHHS BILTUBY
IHTEPaKTUBHHUX TEXHOJIOT1H Ha PIBEHb 3ACBOEHHS MaTepially, PO3BUTOK MPAKTUYHUX
HaBUYOK 1 KPUTUYHOTO MHCIEHHS Yy CTYACHTIB, a TaKOX OILliHKa e()EeKTUBHOCTI
IHTerpamli NaToJIOTIYHOT aHaToMil 3 KIIHIYHUMHM JUCHUIUTIHAMHU. Y  XOl
JOCIIKEHHST OyJI0 BUSBIICHO, IO TIOETHAHHS TPAAUIIIMHIX METOJIB HaBUYAaHHS 3
BUKOPUCTAaHHSAM LHU(PPOBUX pECypCiB, 30KpeMa BIPTYaJbHUX MIKPOCKOIIIB 1
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w1aTGopM ISl AUCTAHIIIHHOTO HABYAHHS, CIIPUSE KPAOMy PO3yMIHHIO MOP(}OI0-
IYHUX 3MIH y TKaHUHaX. BrnpoBakeHHS NpoOJIEMHO-OPIEHTOBAHOTO MIAXOAY
JIO3BOJIUJIO CTyJACHTaM TIJIMOIIEe aHaai3yBaTH MaToMOP(OJIOriuyHI MPOLECH, IO
NO3UTUBHO BIUIMHYJIO Ha (POPMYyBaHHS IXHBOI'O KIIHIYHOIO MHCIEHHs. JocCBix
3aCTOCYBaHHS KOMaHJHOTO HaBYaHHS 3aCBIIYMB HMOTro €(EeKTUBHICTh Y PO3BUTKY
KOMYHIKAaTUBHUX HaBUYOK 1 3JaTHOCTI 0 KOJEKTHUBHOTO MPUUHATTS pILIEHb MPHU
aHa31 MaTOTiCTOJOTIYHMX BUMNAAKIB. Takox OyJi0 BCTAHOBJICHO, IO 1HTETparlis
MaTOJIOTIYHOT aHATOMIT 3 KJIIHIYHUMU JTUCIUIUTIHAMHU TIBUINYE 11 3HAYYIIICTh JJIs
CTYACHTIB 1 cipusie (OpMYBaAaHHIO MDKIUCIUIIIIHAPHOTO MHUCICHHS. [[ogaTKoBO
OyJi0 OIlIHEHO €(EeKTUBHICTh BIIPOBAKEHHS 1HIMBIAYyalli30BaHUX HaBYaJIbHUX
TPAEKTOPIM, SIKI JIO3BOJISIIOTH CTYJIEHTaM CaMOCTIHO OOMpaTH TEMI 1 METOIHU
3aCBOECHHSI MaTepially, 30KpeMa dYepe3 BUKOPUCTAHHSA aJlallTUBHUX OCBITHIX
TEXHOJIOT1. Pe3ynbraty aHamizy cBiuyaTh, IO MOEAHAHHS ayJIUTOPHHUX 3aHSTH 13
BIpTYaJIbHUMH JIA0OPATOPISIMU Ta MYJIBTUMEAIMHUMHU JIEKLISIMHU IiJIBUIIY€E PIBEHBb
3aCBOEHHSI CKJIAJHUX MATOMOP(OJIOTIYHUX KOHUEMIiH. 3anpoBayKeHHS MOJIEIIO-
BaHHSA KJIIHIYHMX BHUMAJKIB Ta POOOTHM 3 EJIEKTPOHHUMHU MATOTiCTOJIOTIYHUMU
0azaMu JaHUX crpusie (OpMyBaHHIO HABUYOK J1arHOCTMYHOTO aHali3y, L0 €
BOXKJIMBUM €TarloM MiJITOTOBKHU CTYACHTIB J0 MPAKTUYHOI JIIKAPCHKOI A1STILHOCTI.
OTpuMaHi pe3yJbTaTH MATBEPKYIOTh HEOOXIIHICTh TMOJAJBIIOIO PO3BUTKY
IHTepaKTUBHUX METO/I1B BUKJIAJaHHS MTaTOJIOT1YHOI aHATOMII Ta IXHBOT ajanTariii 10
Cy4YacHUX BUKJIMKIB MEJIUYHOI OCBITU. BIIpoBa’KEHHsI HOBUX OCBITHIX T€XHOJIOTIN
y HaBYAJIILHUM Mpolec MoTpedye CUCTEMHOro MiIXOAy, 110 BKIIOYAE MOETHAHHS
TPaJAMIIITHUX METOJUK 13 Cy4YaCHUMH HU(PPOBHUMH 1HCTPYMEHTAMH, IHTETPAIlil0
HaBYAIBHUX JUCIMILUIIH Ta 3a0e31meueHHs 0e31mepepBHOT0 3BOPOTHOTO 3B’ A3KY MIXK
CTYJICHTaMH i BUKJIa/Ia4aMHU.

Kurwo4oBi cjoBa: martosioriuHa aHaTOMis, MEAMYHA OCBITa, MOJEpPHI3ALis
HABYaHHS, IPAKTUYHI 3aHATTS, LUU(PPOBI TEXHOJIOT].

Statement of the problem. The reform of the medical education system in
Ukraine has become an inevitable process aimed at adapting domestic educational
standards to international requirements and ensuring high quality training of future
doctors. One of the key areas of this transformation is the modernization of teaching
pathological anatomy - a fundamental discipline that plays a crucial role in the
formation of students' clinical thinking, the development of their skills in analyzing
morphological changes in various pathological processes and mastering the basic
principles of diagnosis. For many decades, the methods of teaching pathological
anatomy in medical universities of Ukraine remained mainly traditional: classes
were held in the format of lectures, practical work with the study of macro- and
micro-samplings, and the assessment of students' knowledge was based on their
ability to recognize pathological changes in preparations under a microscope and
give them an appropriate interpretation. However, the development of medical
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science, digital technologies and modern approaches to education dictate the need to
modernize this system. Today, Ukrainian departments of pathological anatomy are
faced with the task not only of providing students with high-quality theoretical
material, but also of creating an integrated educational platform that combines
traditional and innovative methods, enabling students to master the discipline at a
modern level.

The need for such a transformation is due to several key factors. Firstly,
Ukraine has undergone a significant update of the legislative framework regulating
the conduct of pathological anatomical studies and, accordingly, training in this
field. In accordance with the order of the Ministry of Health of Ukraine dated
09/21/2021 No. 1239/36861 “On Approval of the Procedure for Conducting
Pathological Autopsies”, the regulatory framework for the functioning of the
pathological anatomical service was updated, and new approaches to the analysis
and accounting of morphological studies were also defined. This, in turn, affected
the content of curricula at medical universities, requiring their revision and
alignment with current standards of work of pathological institutions.

Secondly, changes in medical education, in particular the internship reform,
have significantly reduced the time for training pathologists. According to the order
of the Ministry of Health of Ukraine No. 1254 of 2022, the terms of training for
interns in many specialties, including pathological anatomy, have been optimized,
which necessitated the intensification of the educational process at the level of
student education. This requires not only high-quality organization of classroom
classes, but also the development of new methodological approaches that will allow
students to master pathological anatomy more effectively.

Separately, it is worth noting the introduction of digital technologies in the
teaching of pathological anatomy. In world practice, the use of virtual microscopes,
digital databases of histological images and online platforms for interactive learning
has already proven its effectiveness, significantly improving the assimilation of the
material and expanding the opportunities for independent work of students. In
Ukraine, the process of integrating such technologies is currently only gaining
momentum, but it is already obvious that their use is necessary to improve the quality
of training of future doctors. This has become especially important in connection
with the COVID-19 pandemic, when distance learning has become the main
alternative to traditional teaching methods, forcing universities to look for new
approaches to organizing the educational process.

Another important aspect of the transformation of teaching pathological
anatomy is its strengthening of its integration with clinical disciplines. In recent
years, medical universities in Ukraine have been observing a trend towards an
interdisciplinary approach, when the study of pathological anatomy takes place in
conjunction with internal medicine, surgery, oncology and other specialties. This
allows students not only to better understand the morphological basis of pathological
processes, but also to apply this knowledge in future clinical practice.
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Given the above, reforming the teaching of pathological anatomy is a complex
and multifaceted process that requires taking into account legislative changes, the
introduction of modern educational technologies, updating methodological
approaches and strengthening the integration of the discipline with other branches
of medicine. Solving these tasks requires a comprehensive analysis and development
of effective learning strategies that will ensure high-quality training of students and
the formation of the necessary professional competencies in them.

Analysis of recent research and publications. Medical education is
undergoing significant transformations in response to changes in scientific
knowledge, technological progress and health care needs. One of the key disciplines
that requires updating educational approaches is pathological anatomy. In the past,
the main method of its teaching was the case system, which was actively used at the
University of Edinburgh in the early twentieth century. This approach involved a
detailed analysis of real clinical cases and discussion of their pathomorphological
features, which contributed to the development of analytical thinking and clinical
intuition in students [1].

Modern students demand a more interactive approach to learning, which is
confirmed by surveys conducted in Germany. The participants of the study
emphasized the need to introduce electronic resources, digital anatomical atlases and
multimedia materials into the teaching of pathological anatomy. At the same time,
it was emphasized that practical classes with real specimens should remain a core
component of the course [2]. One promising area is the use of 3D visualization of
pathological specimens, which allows for the preservation of rare specimens and
provides students with access to digital collections that can be studied without time
and space constraints [3].

A similar situation is observed in other countries, in particular in Morocco.
The study showed that students positively assess the integration of video lectures,
virtual courses and immersive technologies into the learning process. This indicates
a general trend towards the digitalization of medical education, which allows
adapting curricula to modern requirements and optimizing the assimilation of
material [4]. An important aspect is the use of social networks to popularize
pathological anatomy among students. For example, educational projects on forensic
medicine and anatomy are being developed on the TikTok platform, which allows
reaching a wider audience and presenting the material in an accessible and
interactive form [5].

Despite the significant development of digital technologies, the need for
traditional study of macroscopic and microscopic specimens remains unchanged. In
this context, improving teaching methods, such as combining classical classes with
virtual microscopes, plays an important role. The use of digital histological
preparations allows students to focus on details that may remain invisible when
working with an optical microscope [6]. The experience of the Faculty of Medicine
of the University of Novi Sad has confirmed that virtual microscopy is an effective
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tool in teaching pathological anatomy, as it increases the accessibility of the material,
improves visual perception and allows students to analyze histological sections with
high accuracy [7].

The reform of medical education in Ukraine necessitates a rethinking of
traditional approaches to teaching pathological anatomy. In the context of modern
challenges, such as martial law, distance learning, and the implementation of
international standards, there is a growing need to adapt the educational process to
new realities. In particular, the need to ensure continuous learning in conditions of
military conflict requires the use of digital technologies, the creation of interactive
platforms, and the use of alternative teaching methods [8].

One of the key areas of modernization is the integration of innovative
technologies, which contributes to improving the quality of training of future
medical specialists. The experience of implementing digital educational platforms,
virtual laboratories, and simulation technologies in teaching pathological anatomy
demonstrates their effectiveness in increasing the level of material mastery. The use
of multimedia resources allows for interactive learning, stimulates students' critical
thinking, and contributes to a deeper understanding of complex pathomorphological
processes [9].

Adapting the educational process to international standards is also an
important aspect of modernization. Changes in curricula that meet the criteria of
international medical accreditations allow to improve the quality of training of
specialists and ensure their competitiveness at the global level. It is important to
Improve curricula, update the material and technical base and apply an integrated
approach to assessing students' knowledge [10].

Distance learning, which has become an integral part of the educational
process, also requires appropriate adaptations. This is especially true for teaching
pathological anatomy to foreign students, for whom effective communication and
accessibility of educational materials are critical factors. The use of online platforms,
interactive lectures and digital pathomorphological atlases allows to compensate for
the lack of traditional practical classes and ensure full mastery of the material [11].

Integration of theoretical and clinical disciplines is another important
direction of modernization of pathological anatomy teaching. The combination of
fundamental knowledge with practical clinical cases increases the level of
professional training of students, promotes the development of clinical thinking and
allows for a better understanding of the relationship between morphological changes
and clinical symptoms [12]. Ensuring high quality education in modern conditions
Is a priority task of medical universities. This requires not only updating curricula
and technologies, but also developing effective mechanisms for assessing student
knowledge, improving the qualifications of teachers and introducing the principles
of evidence-based medicine into the educational process. Only a comprehensive
approach to the modernization of teaching pathological anatomy will allow adapting
the educational system to modern challenges and ensuring a high level of training
for future doctors [13].




JKypuan «Hayxosi innosayii ma nepedogi mexuonozii» Mo 2(42) 2025
(Cepis «Vnpasninna ma aominicmpysannsy, Cepis «IIpagoy,
Cepisa «Exonomira», Cepisn «Ilcuxonozciay, Cepia «Iledazozikay)

The purpose of the article — to analysis and evaluation of modern methods
of teaching pathological anatomy in the context of medical education reform.

Presentation of the main material. Modernization of teaching pathological
anatomy in the context of medical education reform in Ukraine requires a
comprehensive approach, which includes updating curricula, introducing digital
technologies, changing approaches to practical training of students, as well as
strengthening the integration of interdisciplinary knowledge. Taking into account
modern challenges and trends in education and medicine, several strategic directions
for updating training are proposed.

Revision of curricula and content of the discipline

Updating the curriculum of pathological anatomy should be based on modern
international standards and take into account the latest scientific achievements. It is
necessary to expand the emphasis on the clinical application of morphological
knowledge, in particular on early diagnosis and differential diagnosis of pathological
conditions. It is worth introducing thematic modules that will cover current problems
of oncopathology, autoimmune diseases, vascular disorders, etc. It is also important
to introduce training cycles dedicated to modern methods of pathohistological
research, such as immunohistochemistry, molecular pathology and digital
morphometry. The inclusion of these topics will allow students to understand how
modern laboratories work and what opportunities modern diagnostic methods
provide. In addition, the reform of the educational process should take into account
the reduction in time for studying the subject as part of the internship reform, which
requires greater intensification of teaching. To do this, it is necessary to introduce
short but informative lectures with interactive elements that will allow students to
learn the material more effectively.

Introduction of digital technologies

One of the key areas of updating the educational process is the integration of
digital technologies. Virtual microscopes and online databases of histological
images have already become an integral part of modern medical education in many
countries around the world. The use of such tools allows students to study
histological preparations in detail in high resolution, which is especially important
in conditions of limited access to traditional microscopic classes. Online platforms
for teaching pathological anatomy can include interactive tests, simulation
simulators, and multimedia courses. This will not only increase the effectiveness of
learning the material, but also allow monitoring student progress in real time. The
use of digital technologies also contributes to the development of independent
learning. Access to electronic resources, video lectures, interactive presentations and
clinical cases significantly expands students' opportunities to master the subject at a
time convenient for them.

Changing approaches to practical training of students

Practical classes in pathological anatomy should play a central role in the
formation of professional skills of future doctors. One of the important aspects is to
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expand the range of morphological studies that students can perform independently.
For example, it is worth introducing laboratory workshops that include the
preparation of histological sections, staining of preparations and analysis of
microscopic images. Another innovation could be the use of virtual laboratories that
allow students to recreate the real working conditions of the pathological anatomy
department without being physically present in the laboratory. This approach is
especially relevant in conditions of quarantine restrictions or for students studying
in a blended or distance form. An important step is also to involve students in real
clinical cases. Joint discussion of the results of biopsies, autopsies and histological
studies with teachers and pathologists will contribute to a better understanding of
the relationship between morphological changes and clinical manifestations of
diseases.

Strengthening interdisciplinary integration

Modern medical education is increasingly oriented towards an
interdisciplinary approach. Pathological anatomy is one of the main disciplines that
lays the foundation for understanding clinical sciences. That is why it is important
to create integrated courses that combine pathological anatomy with internal
medicine, surgery, oncology, radiology and other areas. For example, students can
be offered to analyze real clinical cases, including the results of histological studies,
laboratory test data and clinical information. Such an approach helps to understand
not only morphological changes, but also their impact on the general condition of
the patient and possible treatment options. One of the effective methods of
integration is to hold joint practical classes with departments of clinical disciplines,
where students can jointly discuss complex cases and develop diagnostic and
treatment tactics.

Prospects for implementing an updated teaching model

The implementation of the proposed changes will require a comprehensive
approach and support from educational institutions, the Ministry of Health of
Ukraine, and the teachers themselves. However, the experience of other countries
shows that the modernization of teaching pathological anatomy contributes to
increasing the level of training of students, the formation of critical thinking in them,
and the ability to independently analyze pathological processes. The gradual
integration of digital technologies, updating curricula, expanding opportunities for
practical work and interdisciplinary training will allow us to bring pathological
anatomy to a qualitatively new level. In the future, these changes will contribute not
only to improving the educational process, but also to the overall improvement of
the quality of medical education in Ukraine, which, in turn, will positively affect the
training of doctors and the level of medical care in the country.

Conclusions. Modernization of teaching pathological anatomy in the context
of medical education reform is a necessary step to improve the training of future
doctors. Traditional teaching methods need to be updated through the use of modern
technologies and interactive methods. An important direction is the integration of
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pathological anatomy with other disciplines to create a holistic understanding of
pathological processes and their clinical significance.

The use of virtual microscopes, online platforms and simulation methods
allows making training more accessible and effective, especially in blended learning.
Involving students in clinical cases develops their practical skills and critical
thinking.

Therefore, the proposed changes will contribute to improving the quality of
training and developing professional competencies of future doctors, which is
important for ensuring a high level of medical education in Ukraine.
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