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Pathomorphology remains a fundamental component of medical education, providing an essential understanding of the structural basis of disease
and fostering clinical reasoning skills. In modern medical education in both Ukraine and Europe, curricula are being transformed in line with the
principles of a competency-based approach, requiring revision of content, teaching methods, and learning formats. The relevance of this study
lies in the need to harmonize Ukrainian educational standards with European frameworks, identify strengths and weaknesses of national medical
training, and implement innovative technologies in the teaching of morphological disciplines. The COVID-19 pandemic and the ongoing war have
accelerated the digital transformation of medical education, particularly through distance learning, virtual microscopy, interactive case studies, and
simulation-based methods.

Aim - to conduct a comparative analysis of approaches to teaching pathomorphology in medical universities of Ukraine and the European Union,
10 assess the compliance of Ukrainian curricula with international standards, and to develop recommmendations for modernization.

Comparative, content, expert evaluation, system-structural, and descriptive statistical methods were applied. European universities operate within
clearly defined competency frameworks encompassing knowledge, practical skills, communication abilities, and clinicopathological integration.
Digital pathology, simulation training, and e-learning platforms play a crucial role. In Ukraine, pathomorphology has a strong theoretical foundation,
but limited integration of digital tools and practical training. The main challenges include excessive theoretical focus, lack of interactive learning,
and absence of unified assessment criteria for practical skills.

Conclusions. Modernization of pathomorphology teaching in Ukraine should involve the introduction of virtual microscopy, creation of a national
competency framework aligned with European standards, updating course content with molecular pathology and digital medicine, development
of simulation technologies, and expansion of academic mobility. These steps will enhance medical education quality and promote integration of
Ukrainian pathology schools into the European educational space.
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CyuacHi TeHaeHLUii BUknagaHHa natomopdonorii y Megu4yHux yHiBepcurteTax:
NOPIBHANIbLHUU aHani3 YKpPaiHCbKUX Ta EBPONEMNCbKUX OCBITHIX CTaHAapTIiB

B.B. Inika, O.A. TioneHeBa, I.10. Onivinnk, O.B. MNapBaciok, O.B. Jlazapyk, T.B. MaHbkiB

BYKOBUHCBKNI OepXaBHNIA MELVNYHW YHIBEPCUTET, M. YepHiBLy, YkpaiHa

[MNaTtomopdonoris 3anuiaeTbcst GyHaaMeHTanbHOIO CKMaaoBOolo MiAroTOBKM Jikapis, 3abe3neqyyiods PO3yMiHHS CTPYKTYPHWX OCHOB
XBOPOO6U Ta POPMYBaHHS KNIHIYHOrO MUCEHHSA. Y Cy4acHi MeanyHii OCBiTi Ykpainn Ta €8ponu BiAOYyBaeTbCS TpaHChOPMaLLis HaBHanbHVIX
nporpam BiAnoOBIAHO A0 NPUHUMNIB KOMNETEHTHICHOMO NiAXoay, WO NOTPEeOyE OHOBNEHHS 3MICTY, METOAIB | POPM BUKNAAAHHS. AKTYanbHICTb
[OOCHIAXEHHs 3ymMOBneHa HeoOXiAHICTIO rapMOHi3aLlii YKpaiHCbKUX OCBITHIX CTaHAAPTIB i3 EBPONENCLKIMN, BUBHAYEHHAM CUABHUX i Cnabkmnx
CTOPIH CUCTEMM NiArOTOBKM MaiByTHIX fikapis Ta BNPOBaAXKEHHAM IHHOBALIIHVX TEXHONOTIIA Y HABYAHHS MOPMONOMYHIX AMCLMANIH. [TaHaemia
CQOVID-19 i BOEHHWIA CTaH NpUCKOpMan uMdpoBy TpaHCHOPMALLIO OCBITU, 30KpEMa PO3BUTOK AMCTAHUIMHOMO HaBYaHHA, BIipPTYalbHOI
MIKDOCKOMII, IHTEPAKTUBHIX KEWCIB | CUMYNSILLIN.

MeTa - 30iliCHWTV NOPIBHANBHWUI aHani3 NiaxoaiB A0 BMKNadaHHsa natoMopdonorii y MeandHmnx yHisepcuteTax Ykpaiiu Ta €8poneiicbkoro
Co103y, OUiHWTY BIANOBIAHICTb BITYM3HAHVX NPOrpamM MixXHapoaHVM CTaHaapTam i chopMyBaTy pekoMeHAaL|v LLoa0 MOAEPHI3aLlji.
BrikopnctaHo NOPIBHANbHO-aHANITUYHWUIA, KOHTEHT-aHani3, METOA, eKCNEPTHMX OLIHOK, CUCTEMHO-CTPYKTYPHUI | CTATUCTUYHWIA METOAN.
€Bponencbki yHiBEpCUTETN AjloTb Y Mexax competency frameworks, Lo OXONMIOITb 3HAHHS, NPAaKTUYHI HABUYKK, KOMYHIKALLIIO 1 KNiHIKO-
naTtonoriyHy iHTerpauiio. 3HadHy pofb BiAirpaloTb UMGPOBa NAToNoria, CUMYNAUIMHE HaBYaHHA Ta HaByalbHi nnarGopmn. B Ykpaii
natomopdonoria Mae NoTyxHy TeopeTudHy 6ady, ane piBeHb iHTerpauji uMdpoBKMX IHCTPYMEHTIB Ta NpakTU4HOI NiArOTOBKM 3anuLLIAETbCS
obmexeHnm. OCHOBHI NpobAeMy - HaaMipHa TEOPETN3aLlis, HeCTaqa IHTEPaKTUBHIX METOAIB, BIACYTHICTb YHI(IKOBaHVIX KPUTEPIIB OLiHIOBAHHSA
NPaKTUYHNX HAaBUYOK.

BucHoBKM. MopepHisallis ykpaiHCbKoi natoMopdonoriyHoi ocBiTM Mae BigdyBaTnca 4epes BMPOBaAXeHHs! BipTyanbHOI Mikpockonii,
CTBOPEHHSA KOMMETEHTHICHOI pamMkn, OHOBAIEHHSA 3MICTY KYPCY 3 ypaxyBaHHAM MOAEKYNApHOI naTonorii 1a udpoBoi MEANUMHI, PO3BUTOK
CUMYNALIHNX TEXHONOTIN | akaaeMidyHoi MOBINbHOCTI. Lle 3a6e3neunTb AkiCHY NiAroTOBKY ikapiB Ta iHTerpaujiio ykpaiHCbkoi MeanyHOi OCBITU
B EBPONENCHKMI NPOCTIP.

ABTOPW 3a8BAAI0TL NPO BIACYTHICTL KOHDAIKTY IHTEPECIB.

Knrou4ogi cnoBa: naromopdonoria, MeanyHa ocBiTa, KOMNETEHTHICHWI Niaxia, uvdpoBa natonoris, BipTyanbHa MIKDOCKOMiA, EBPOMENCHKI
CTanaapTV, rapMoHisalig nporpam, AUCTaHUINHE HaBYaHHS, iIHTerpaLis Teopii i NpakTKum.
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athomorphology continues to occupy a

leading position in the training of future
physicians, as it provides a profound understand-
ing of the morphological foundations of diseases
and serves as a basis for clinical reasoning, diag-
nosis, and treatment. In most European countries,
pathology curricula are being modernized in ac-
cordance with a competency-based approach and
clearly defined learning outcomes, which contri-
bute to the development of practically oriented
skills in graduates [12].

In Ukraine, pathomorphology is also a manda-
tory component of medical education, implement-
ed through departmental educational and work-
ing programs. At the same time, certain discre-
pancies are observed between Ukrainian medical
universities’ curricula and contemporary Europe-
an models in terms of teaching hours, assessment
approaches, and competency formation. This ne-
cessitates a systematic comparative analysis to
identify gaps and determine ways to harmonize
Ukrainian programs with European standards.
In this context, not only updating the curricu-
lum content but also enhancing the professional
expertise of instructors implementing these pro-
grams is crucial. As noted by N.I. Elagina, the
development of pedagogical competence and aca-
demic mobility of faculty members is an essen-
tial condition for the effective implementation of
modern approaches to medical education, both in
Ukraine and abroad [3].

Recent events (the COVID-19 pandemic and
military aggression in Ukraine) have significantly
accelerated the integration of distance and virtual
technologies into pathomorphology education. The
use of virtual microscopy, online lectures, and in-
teractive clinical cases has transformed traditional
practical approaches and emphasized the need to
evaluate the effectiveness of new methods in ensur-
ing the quality of student training. Simultaneously,
the war and post-pandemic context impose addi-
tional requirements on the resilience of education-
al programs and flexibility of instruction [8]. This
is confirmed by international studies, including the
work <«E-learning and the virtual transformation of
histopathology teaching during COVID-19» (Grif-
fith University, Australia), which demonstrated
that a full transition to online formats not only
did not reduce student academic performance but
also lowered participation barriers and increased
learning satisfaction [13].

Furthermore, a systematic review of virtual re-
ality in medical education in Ukraine indicates
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the positive impact of virtual reality (VR) and
augmented reality (AR) technologies on learning
interactivity, while also highlighting technologi-
cal, financial, and physiological challenges (e.g.,
visual strain) [9,10].

In the context of globalization of medical edu-
cation and Ukraine’s integration into the Bologna
Process, there is a need to harmonize learning out-
comes, ensure their comparability, and enhance
the quality of the educational process, particular-
ly in teaching pathomorphology as a core medi-
cal discipline. Conducting a comparative analysis
of Ukrainian and European educational standards
allows for the assessment of curricula alignment
with key competencies, identification of areas for
improvement, and formulation of practical recom-
mendations to enhance the training quality of fu-
ture physicians.

Therefore, the study of contemporary ap-
proaches to teaching pathomorphology is timely
and crucial for the development of medical edu-
cation in Ukraine, the preservation of national
scientific traditions, and their integration into the
European educational space.

The aim of this study is to conduct a com-
prehensive comparison of current approaches to
teaching pathomorphology in Ukrainian and Eu-
ropean medical universities with the objectives
to:

— identify the core components of educatio-
nal standards applied in European pathology pro-
grams;

— assess the alignment of Ukrainian patho-
morphology curricula with international stan-
dards, highlighting strengths and gaps;

— determine trends and innovations in pa-
thomorphology education, including distance and
hybrid learning, virtual microscopy, simulation
technologies, educational virtual cases, and inter-
active teaching methods;

— «develop recommendations for updating
Ukrainian educational programs in pathomor-
phology.»

The study materials included the curricula and
syllabi of pathomorphology courses from medi-
cal universities in Ukraine and European Union
(EU) countries, educational standards and me-
thodological guidelines, as well as the results of
a survey of faculty members of departments of
pathological anatomy. The research employed
comparative-analytical methods, content analysis,
expert evaluation, system-structural approaches,
and descriptive statistical techniques.
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In most European universities, clear compe-
tency frameworks have been developed for each
discipline, including pathomorphology, which de-
fine the expected knowledge, skills, and abilities
of students. These frameworks cover understand-
ing morphological changes in tissues, proficiency
in working with histological specimens, skills in
microscopic diagnostics, analysis of histopatho-
logical images, and interdisciplinary collaboration
with clinical specialists (e.g., according to the
«Consensus Guidelines for Practical Competen-
cies in Anatomic Pathology») [11].

A key component of modern teaching is the im-
plementation of innovative technologies (virtual
microscopy, digital platforms, online courses, and
simulation methods), which enhance the develop-
ment of practical skills and the assessment of stu-
dents’ knowledge. The European Society of Pa-
thology (ESP) actively supports these approaches
by organizing webinars, interactive courses, and
educational modules in both online and in-person
formats. Particular attention is paid to quality as-
surance in education through standardized exa-
minations, self-assessment systems, regular feed-
back, and continual updates of course content in
accordance with current scientific advances [5].

Against this background, the Ukrainian sys-
tem of pathomorphology education demonstrates
certain specific features and differences.

In Ukraine, pathomorphology is included
among the mandatory disciplines for the train-
ing of future physicians and is taught according
to the curricula and syllabi of university depart-
ments. However, some discrepancies can be ob-
served between domestic programs and modern
European standards regarding the structure of aca-
demic workload, approaches to assessment, and
the scope of competencies developed. This high-
lights the need for a systematic comparative ana-
lysis to identify gaps and harmonize Ukrainian edu-
cational practices with European requirements.

Typically, curricula of Ukrainian medical uni-
versities are based on standard programs provided
by the Ministry of Health of Ukraine, but they
often include fewer practical sessions and insuffi-
ciently cover modern areas of the discipline, such
as histochemical and molecular pathology tech-
niques.

In terms of modern technology implementa-
tion, some departments actively use Learning
Management Systems (LMS) platforms (such as
Moodle), multimedia materials, and electronic
microphotograph albums. Nevertheless, the utili-
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zation of virtual microscopy and digital images
in the educational process remains limited. For
example, the Departments of Pathological Ana-
tomy at Bukovinian State Medical Universi-
ty [2] and Kharkiv National Medical University
(KhNMU) implement contemporary educational
initiatives, including the creation of electronic micro-
photograph albums, while at KhNMU, additio-
nal textbooks have been developed for English-
speaking students. These initiatives indicate the gra-
dual modernization of teaching and alignment of the
educational process with international standards.

Particular challenges have arisen under con-
ditions of martial law, which have limited ac-
cess to laboratory facilities, complicated the use
of material and technical resources, and necessi-
tated a shift to distance or hybrid learning for-
mats. In such circumstances, the development of
digital educational tools, the adoption of flexible
teaching approaches, and the creation of effective
student support systems become especially im-
portant. Similar challenges have been highlight-
ed in international studies, such as a publication
in Diagnostics (MDPI, 2022) [7], which empha-
sized that one of the main barriers to virtual pa-
thology education is limited access to laboratory
equipment and the difficulty of acquiring practi-
cal skills in a remote format.

The Table presents a comparative analysis of
the strengths and weaknesses of the pathomor-
phology teaching system in Ukraine.

The strengths of Ukrainian pathology programs
include a solid theoretical foundation based on the
classical school of pathological morphology, access
to material and technical resources such as histo-
logy laboratories, and the high scientific level of
the academic staff. An important positive aspect is
the use of English in teaching, which facilitates the
integration of international students and enhances
the global attractiveness of Ukrainian medical edu-
cation. The availability of methodological mate-
rials and manuals ensures a systematic approach to
conducting practical sessions.

At the same time, several weaknesses have been
identified, including insufficient implementation of
innovative technologies, such as digital patholo-
gy or virtual microscopy, and limited use of inter-
active and problem-based learning methods. The
assessment system remains predominantly theore-
tical, while students’ practical skills are evaluated
less systematically. There is also a lack of unified
competency standards across different universities,
which complicates the standardization of learning
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Table

Comparison of strengths and weaknesses of pathomorphology teaching in Ukraine

Analysis criterion

Strengths of Ukrainian programs

Weaknesses of Ukrainian programs

Theoretical training

Well-developed theoretical foundation,
in-depth study of classical pathological
morphology

Excessive focus on theoretical
knowledge, limited number of
interactive tasks

Practical component

Availability of histology laboratories,
opportunities to work with real
microscopic specimens

Limited use of modern digital
technologies (virtual microscopes,
digital databases)

Teaching staff High qualification level of instructors, | Insufficient international experience
scientific potential of pathology exchange, need to improve the digital
departments literacy of instructors

Language training Active use of English in teaching, Lack of standardized English-
availability of courses for international | language materials, difficulties in
students translating terminology

Methodological Availability of methodological Not all materials are updated

support guidelines, albums of microscopic according to new European
specimens, multimedia materials requirements and standards

Educational Use of LMS platforms (Moodle, Insufficient integration of innovative

technologies Google Classroom) for lectures and technologies (virtual cases,
tests simulation-based learning)

Knowledge Structured systems for ongoing and Mainly theoretical assessment, less

assessment final evaluation are in place focus on practical skills and clinical-

pathological correlations

Student mobility Potential to participate in international | Limited student participation in

projects and exchange programs

academic mobility programs due to
differences in curricula

Standardization of
competencies

Certain compliance with national
educational standards of the Ministry

Insufficient harmonization with
European educational models and

of Health of Ukraine

competency-based learning

outcomes. Additional challenges include limited
student mobility and the non-recognition of some
practical training completed abroad.

Collectively, these factors outline directions
for further improvement of pathology education
in Ukraine and its harmonization with European
educational standards.

Trends and innovations. There is currently a
growing role of distance and blended learning for-
mats in teaching pathology, implemented through
a combination of online lectures, video analysis
of histological specimens, and the use of virtual
laboratories. This approach has become especi-
ally relevant under martial law conditions, where
conducting traditional laboratory sessions is often
difficult or impossible [6].

Simultaneously, digital pathology is being im-
plemented as an innovative educational tool, in-
volving the use of scanned histological images and
virtual microscopes. This allows students and in-
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structors to analyze specimens collaboratively,
both in-person and remotely, ensuring flexibility
in the learning process. Such approaches fully align
with the ESP recommendations regarding the di-
gital transformation of medical education [4].

Methodologically, the importance of a compe-
tency-based approach is increasing, which entails
clearly defined learning outcomes, transparent as-
sessment criteria covering not only theoretical
knowledge but also practical skills, clinical rea-
soning, and professional values. This is consistent
with the concept of competency-based medical
education (CBME) [13].

Moreover, curriculum development emphasizes
an optimal balance between theoretical and prac-
tical components, with a growing need to increase
laboratory hours, sectional courses, and clini-
cal-pathological correlations that enable students
to integrate theoretical knowledge with practical
experience.
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Recommendations:

— integrate virtual microscopy as an essential
part of laboratory training in all medical universities;

— harmonize competency standards at the
national level by developing competency frame-
works modeled on European examples, with clear-
ly defined requirements for theoretical know-
ledge, practical skills, digital literacy, and clinical
orientation;

— systematically update educational content,
considering modern advances in molecular pa-
thology, histochemistry, medical informatics, and
digital visualization;

— expand opportunities for students to under-
take part of their practical training or internships
in European institutions or under instructors
with international experience to promote aca-
demic mobility;

— improve the professional competencies of
instructors in distance learning technologies, di-
gital pathology, the creation of educational dig-
ital materials, and the development of pedagogi-
cal resilience to work under stress or constraints
(e.g., during wartime).

In summary, the strengths of Ukrainian pa-
thology education provide a solid foundation that
can be effectively modernized through the inte-
gration of innovative technologies, digital tools,
and standardized competencies in line with Euro-
pean requirements.

References/Jlimepamypa

Conclusions

According to the objectives of this study, the
following conclusions were drawn.

1. Identification of educational standard
components: European universities use clear com-
petency frameworks encompassing knowledge of
morphology, practical skills in handling histolo-
gical specimens, microscopic diagnostics, and in-
tegration with clinical practice.

2. Compliance of Ukrainian programs with
international standards: Ukrainian curricula pro-
vide basic theoretical training but have fewer
practical sessions, limited use of digital technolo-
gies, and insufficient harmonization of competen-
cies across universities.

3. Current trends and innovations: distance
and blended learning formats, digital pathology,
virtual microscopes, simulation technologies, in-
teractive cases, and competency-based approaches
are becoming key tools for modernizing pathology
education.

4.  Recommendations for updating Ukrainian
programs: implementing virtual microscopy, har-
monizing competency standards, regularly updat-
ing course content, promoting academic mobility,
and enhancing instructor qualifications will help
align the Ukrainian educational system with in-
ternational standards.
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