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Medical education is currently undergoing significant transformation due to limited access to real patients, increasing
patient safety requirements, ethical considerations, and rapid digitalization of the educational process. In Ukraine, these
challenges have been substantially intensified by the full-scale war, which has restricted traditional bedside teaching
because of security risks, healthcare system overload, and prioritization of emergency care.

The aim of this article is to summarize methodological approaches to the implementation of virtual patients in
medical education and to analyze the effectiveness of their use in developing clinical reasoning skills under conditions
of limited clinical access. The paper presents the concept and classification of virtual patients and examines their role
within a competency-based and student-centered educational model. Particular attention is given to the integration of
virtual patients into lectures, practical classes, and independent student work. The role of the teacher is analyzed as a
facilitator and moderator of learning, emphasizing pedagogical support and structured reflection. The main advantages
of virtual patients are discussed, including improved patient safety, standardization of learning experiences, access to
rare and complex clinical cases, and the opportunity to develop clinical reasoning without the risk of real-life errors. Key
limitations and challenges are also outlined, such as the lack of physical patient contact, technical and organizational
barriers, and the need for targeted faculty development. Approaches to assessing the effectiveness of virtual patients are
described, focusing on knowledge acquisition, development of clinical reasoning, and student satisfaction. The findings
suggest that virtual patients represent an effective and ethically sound educational tool that ensures continuity and quality
of medical training in crisis conditions. Their implementation contributes to strengthening the resilience of medical
education systems and preparing future physicians for clinical practice in complex and resource-limited environments.
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Menu4Ha OCBiTa Ha Cy4acCHOMY €Talli PO3BUTKY IepedyBae B yMOBaX CyTTEBHX TpaHC(hOpMaliid, 3yMOBICHHX 00Me-
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BUKJIMKAaMH Ta aKTHMBHOIO IM(POBi3ali€ro 0CBITHHOrO mpouecy. B Ykpaini i npodiaemu HaOyan 0coOauBOi rocTpoTH B
yMOBaxX IMMOBHOMAcIITaOHOI BiffHH, KOIH TPamuIiitHi (OpMH KIIHITHOTO HABUYAHHS CTAJHM 3HAYHOIO MIPOIO0 0OMEKEHUMH
yepes O0e3MeKoBi pU3UKH, HABAHTAKCHHS Ha CICTEMY OXOPOHH 3/I0POB’S Ta TIPIOPUTET HAJAHHS HEBIIKIIAMHOI JOTIOMOTH.

Mertoro cTarTi € y3araJbHEHHS METOAWYHUX IiIXO/IB 10 BIPOBAHKEHH BipTyaJbHHUX MAIlI€EHTIB Yy MEIUYHY OCBITY Ta
aHaji3 e()eKTUBHOCTI iX BUKOPUCTAHHS I JOPMYBaHHS KIITHIYHOTO MHUCJIEHHS 3100yBaviB OCBITH B YMOBaX 00OMEXEHO-
TO JOCTYILY JIO peaJIbHUX MalieHTiB. Y poOOTi pO3MISTHYTO MOHATTS Ta KiIacH(iKalliio BipTyallbHUX Malli€HTiB, 1X Micle y
KOMIIETEHTHICHO Opi€HTOBAaHIH 1 CTYAEHT-LIEHTPOBaHiil MOJIeJl HaBYaHH:, a TAKOK MOXKJIIMBOCTI 1HTETpawii y JISKIIHHUH,
MPaKTUYHHHA Ta CaMOCTIHHMN KOMIOHEHTH OCBITHBOTO nporecy. Oco0iuBy yBary IpHIJICHO pojli BHKIanada sk dacu-
JiTaTopa HABYAHHS, IIEAATOTITHOMY CYTIPOBOIY Ta opraHizarii pedurekcii. [IpoanamizoBaHO OCHOBHI ITepeBari BUKOPHUC-
TaHHs BipTyaJbHHX MAIli€HTIB, 30KpeMa ITiIBUIIECHHS Oe3MeKH Malli€HTiB, CTAHAAPTHU3ALII0 HABYAJIHFHOTO JOCBIY, JOCTYII
JI0 PIAKICHUX KJTIHIYHUX BUITAAKIB Ta PO3BUTOK KIIHIYHOTO MHUCIIEHHS 0e3 pu3HuKy nMOoMuIKku. OKpeciaeHo 0OMeXeHHs Ta
BUKJIMKH, TIOB’sI3aH1 3 BIICYTHICTIO ()i3MKaJIBHOTO KOHTAKTY, TEXHIYHUMH Oap’epamMul Ta MoTpedoIo B MelarorivyHii mia-
roToBIi BUKIanadiB. [Toka3aHo miaxoam 10 OLiHKY e()eKTHBHOCTI BIpTyaJbHUX MALli€HTIB HA OCHOBI aHAJIi3y 3aCBOEHHS
3HaHb, (HOPMYBaHHS KIIHITHOTO MUCIICHHS Ta PiBHS 3aI0BOJICHOCTI CTYIEHTIB. 3p00JICHO BUCHOBOK, IO BipTyaJbHi HaIli-
€HTU € e(DeKTUBHIM 1 OE3MEYHNM IHCTPYMEHTOM 3a0€3MEUYCHHS IKOCTI MEIMIHOI OCBITH B KPU30BHX YMOBaX Ta MalOTh
CTpaTeriuHe 3Ha4eHHs JJIs MiJBUIICHHS CTIHKOCTI OCBITHBOTO MpoIiecy B YKpaiHi.

Karwuogi cjioBa: MeauuHa OCBiTa, BipTyaabHI MAIli€HTH, KIIHIYHE MUCIICHHsI, IU(POBE HABYAHHS, Oe3IeKa Malli€H-
TiB, BOEHHHI CTaH.

Introduction. Medical education at the current  ditions of limited clinical access to patients, there is
stage of development faces a number of systemic  aneed to find alternative teaching methods that allow
challenges that significantly affect the organisation the logic of clinical decision-making to be practised
and quality of training for future doctors. One of the  without risk to the patient.
key limitations is the reduced access of students to In recent years, virtual patients (VP) have con-
real patients, due to increased safety requirements, fidently taken an important place in the compe-
ethical considerations, increased workload on clini-  tence-oriented and student-centred model of medi-
cal bases, and time constraints on clinical department  cal education. They allow the creation of a safe and
teachers, who usually combine the educational pro-  controlled learning environment in which students
cess with practical activities. are actively involved in the clinical decision-making

These challenges have been significantly exacer-  process, are responsible for choosing diagnostic and
bated by the russian federation’s full-scale aggression  treatment strategies, and receive immediate feedback.
in Ukraine and the introduction of martial law. Lim-  SAs contribute to the standardisation of the learning
ited access to clinical departments, security threats,  experience, provide access to rare or complex clini-
disruption to medical infrastructure and the priority  cal cases, and allow for repeated practice of clinical
of providing emergency care reduce the opportunities  thinking algorithms. In the context of student-centred
for traditional clinical training [1]. At the same time,  learning, VPs support individual learning pace, inde-
the ethical aspects of medical training are becoming  pendent work and reflection, while maintaining the
increasingly important, in particular responsibility  key role of the teacher as a facilitator of the learning
for patient safety and the prevention of unjustified  process [4—6]. In view of this, the use of VPs may be
and unnecessary educational interventions that are  a logical response to the current challenges of med-
not clinically necessary [2]. ical education and an effective tool for developing

At the same time, the process of digitisation of  clinical thinking in conditions of limited access to
education opens up new opportunities for the trans-  real clinical practice for students.
formation of the educational process, in particular A virtual patient is a digital educational tool that
through the introduction of technology-enhanced  simulates a clinical situation in order to teach med-
educational solutions. In the modern paradigm of ical students clinical thinking, decision-making and
medical education, the key goal is not only to transfer ~ approaches to patient management. VP reproduces
theoretical knowledge, but also to develop clinical  key elements of a real clinical case, including com-
thinking — the ability to analyse symptoms, integrate  plaints, medical history, physical examination results,
data from medical history, laboratory and instrumen-  laboratory and instrumental examination results, as
tal examination methods, form differential diagnos-  well as the dynamics of the patient’s disease depend-
tic hypotheses and justify clinical decisions. It is the  ing on the student’s decisions [7]. Unlike traditional
maturity of clinical thinking that today determines a  teaching cases, VPs are interactive, require active
graduate’s readiness for independent medical prac-  student participation, and provide feedback on the
tice [3]. Traditionally, clinical thinking is formed in  correctness or appropriateness of the chosen clini-
the process of direct work with patients, but in con-  cal actions. The main didactic goal of VPs is not to
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reproduce a clinical algorithm, but to develop the
ability to analyse information, construct differential
diagnostic hypotheses, and justify clinical decisions
in conditions close to real practice, but without risk
to the patient.

The implementation of different types of VPs
largely depends on the functional capabilities of dig-
ital educational platforms. Modern systems support
a wide range of didactic solutions — from simple
case-based learning to complex interactive and sce-
nario-based models that simulate the real process of
clinical decision-making. Depending on the structure
and level of interaction between the educational plat-
form and the learner, VLEs are traditionally divided
into several main types [5, 8]:

— linear virtual patients — involve going through
a clinical case in a predetermined sequence of steps.
The student receives information gradually, but their
decisions do not change the course of the scenario.
This type of VP is mainly used to acquire basic
knowledge, clinical algorithms, and standardised
approaches to the diagnosis and treatment of the
most common diseases of internal organs. Such VPs
are implemented on platforms focused on case-based
learning and standardised training. Examples include
individual CASUS modules [9], the Aquifer platform
[10], and training cases within Learning Management
Systems (Moodle, Canvas);

— branched virtual patients — characterised by the
presence of alternative paths for the development
of the clinical scenario depending on the student’s
decisions. The selected diagnostic or therapeutic
steps influence the further course of the clinical case,
allowing the consequences of correct and incorrect
decisions to be simulated. This type of VP is effective
for developing clinical thinking, responsibility for
decisions made, and understanding cause-and-effect
relationships. A classic platform for creating such
scenarios is OpenLabyrinth [11], which supports
complex networks of decisions and cause-and-effect
relationships. Similar capabilities are also implemented
in CASUS and vpSim, where the results of diagnostic
or therapeutic actions chosen by the student directly
influence the course of the clinical case;

— interactive virtual patients — provide active
dialogue between the student and the educational
platform, may include virtual communication with
the ‘patient’, selection of medical history questions,
interpretation of test results, and adaptive feedback.
They contribute to the development of not only
clinical thinking but also communication skills. Such
models are implemented on the Body Interact [12]
and Shadow Health [13] platforms and in extended
CASUS scenarios;

— scenario-based virtual patients — focused on
complex clinical situations involving interdisciplinary
aspects, ethical dilemmas or crisis situations. They
are often used in simulation training and are aimed
at developing systematic thinking, teamwork
and decision-making in complex and uncertain
conditions. They are implemented on platforms that
support simulation and team training, in particular
CASUS, Body Interact, as well as in hybrid simulation
environments integrated with simulation centres.

Thus, the variety of simulation types allows this
educational tool to be adapted to different learning
objectives, from acquiring basic knowledge to
developing complex clinical and professional
thinking. Choosing the right type of simulation is key
to its effective implementation in medical education.

Virtual patients can be organically integrated into
all the main components of the academic discipline,
complementing traditional forms of teaching and
increasing their effectiveness. In lecture courses,
VPs should be used as an illustrative and problem-
oriented tool. Fragments of clinical scenarios allow
demonstrating the logic of clinical thinking, typical
diagnostic errors, and decision-making algorithms,
stimulating students’ cognitive activity. During
practical classes, VPs become the main means of
forming clinical thinking. Working with scenarios
allows students to analyse complaints, interpret the
results of additional examination methods, form
differential diagnostic hypotheses and justify their
own clinical decisions in a safe environment. The
results are discussed under the guidance of a teacher,
who often acts as a facilitator. Within the framework
of independent work, VPs provide the opportunity
for asynchronous learning, repetition of material, and
independent analysis of one’s own mistakes, which
contributes to the development of responsibility and
self-reflection skills.

In our opinion, it is advisable to implement
VPs in the educational process in stages. The first
stage is to define learning objectives that should
correspond to the expected programme outcomes
and the competency model for training doctors.
Subsequently, clinical scenarios are developed that
take into account the level of student training and the
specifics of the academic discipline. The scenarios
can vary in complexity and provide alternative
options for the development of the clinical situation.
An important stage is the integration of laboratory
and instrumental research methods into the clinical
case, which brings the training closer to real clinical
practice and contributes to the formation of skills in
interpreting objective indicators. The final element
is the organisation of feedback, which allows
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students to evaluate their own decisions, realise
their mistakes and improve their clinical thinking
by analysing them.

In the process of using VPs in the educational
process, the role of the teacher undergoes a
significant transformation from a traditional source
of knowledge to a facilitator, moderator, and mentor.
The teacher not only presents the educational material
but also organises the learning environment in which
students are actively involved in analysing clinical
situations, making independent decisions, and
realising their consequences. The teacher’s task is to
guide students’ thinking, ask questions that stimulate
clinical thinking, and support the logic of differential
diagnosis [4, 7]. Control of the educational process in
the context of using VP is carried out not only through
the assessment of the final result, but also through the
analysis of the decision-making process. The teacher
evaluates the students’ activity, the consistency of
their actions, the validity of their choice of diagnostic
and therapeutic steps, as well as typical mistakes
and difficulties. This approach allows identifying
gaps in students’ knowledge or thinking and timely
adjusting the educational focus, adapting the further
educational process to the real needs of students.

An integral part of effective work with VPs is
pedagogical support and organised reflection [6].
After completing the clinical scenario, students
analyse their own decisions, discuss alternative
approaches and the consequences of the chosen
case management tactics. Under the guidance of
the teacher, a conscious attitude towards clinical
thinking, the responsibility of a doctor and the ethical
aspects of professional activity is formed. Reflection
promotes the integration of theoretical knowledge
with practical experience, the development of self-
criticism and a readiness for continuous professional
improvement. Thus, the active participation of the
teacher in facilitating, controlling and reflecting
on the learning process is a key condition for the
effective use of VPs and the formation of mature,
responsible clinical thinking in students.

The use of virtual patients in medical education
has a number of significant advantages, which are
particularly important in the context of martial law in
Ukraine, where traditional forms of clinical training
are subject to significant restrictions. One of the key
advantages is ensuring patient safety, as VPs make
it possible to minimise or completely eliminate
the participation of real patients in the training
process at the stages of developing basic clinical
skills, which is especially important when working
with vulnerable categories of patients, in particular
those with incurable diseases, immunodeficiency

conditions or psycho-emotional instability [14].
During wartime, when the healthcare system is
operating under increased stress and risk, reducing
clinically unnecessary contact is ethically justified
and appropriate.

An important advantage of introducing VRE into
the educational process is the standardisation of the
learning experience, which is impossible to fully
achieve during traditional clinical training. VREs
ensure that all students work with the same clinical
scenarios, have access to the same diagnostic data,
and undergo identical stages of clinical analysis.
This is particularly relevant in wartime, when
students’ access to clinical databases is uneven and
the learning process often takes place in a hybrid or
remote format.

VS provide access to rare or complex clinical
cases that may occur sporadically in real practice or
be unavailable for educational purposes [7]. During
wartime, the range of clinical cases in hospitals often
shifts towards emergency care, which further limits
the opportunities for students to learn about specific
nosologies. Digital scenarios make it possible to
compensate for these limitations and maintain the
completeness of the curriculum. Another significant
pedagogical advantage is the opportunity to develop
clinical thinking without the risk of error [2]. In a
virtual environment, students can make wrong
decisions, analyse their consequences, and receive
feedback without harming the patient. This format
promotes the formation of a responsible attitude
towards clinical decisions and reduces the fear of
making mistakes, which is especially important in
the stressful conditions of war. In addition, the use of
virtual patients helps to increase student motivation
and independence. Asynchronous access to learning
materials, the ability to repeat scenarios multiple
times, and elements of active interaction stimulate
self-learning and student engagement, even when the
learning process is interrupted by air raid sirens or
forced relocation of students.

At the same time, the introduction of VPs into
the routine educational process is accompanied
by a number of limitations and challenges. One
of the key ones is the lack of real physical contact
with the patient, which makes it impossible to fully
develop physical examination and interpersonal
communication skills. In this regard, VPs cannot
completely replace clinical practice and should only
be considered as a supplement to it. Technical and
organisational barriers remain significant, including
unstable internet access, limited technical resources,
and the need for digital infrastructure support, which
is particularly relevant in wartime. An additional
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challenge is the risk of formal scripting, where
students focus on achieving results without a deep
understanding of clinical logic, which requires active
pedagogical support. The need for pedagogical
training of teachers to work with VPs requires
special attention. Effective use of this tool requires
teachers to adopt new didactic approaches, the ability
to facilitate the learning process, analyse students’
decisions and organise reflection. Without proper
training, there is a risk of reducing the educational
value of VPs, especially in conditions of crisis stress
on the medical education system.

Thus, virtual patients are a powerful tool for
supporting medical education in wartime, but their
effectiveness depends on a balanced combination with
traditional forms of training, the technical readiness
of educational institutions, and the methodological
competence of teachers.

Assessing the effectiveness of VPs in medical
education is a necessary component of their
systematic implementation, especially in the
context of martial law in Ukraine, when digital
educational solutions often transition from being
an auxiliary tool to the main format for ensuring
the continuity of the educational process [1]. In
our opinion, the effectiveness of VPs should be
assessed according to several interrelated criteria
that reflect both educational outcomes and students’
subjective perception of learning. One of the basic
criteria is the level of knowledge acquisition, which
involves assessing students’ theoretical training and
ability to correctly interpret clinical information.
An equally important criterion is the development
of clinical thinking, which is considered to be the
student’s ability to integrate anamnestic, laboratory
and instrumental data, form differential diagnostic
hypotheses and justify clinical decisions. This aspect
is particularly important in wartime, when access to
real patients is limited and training must ensure that
future doctors are prepared to work in conditions
of uncertainty and resource scarcity. VPs make
it easy and effective to simulate complex clinical
situations without risk to the patient and with the
ability to analyse the consequences of decisions
made. An additional criterion of effectiveness, in our
opinion, is the level of student satisfaction with the
learning process, which reflects the acceptability of
digital formats, motivation to learn, and subjective
perception of the benefits of working with virtual
patients. In the conditions of constant stress and

instability characteristic of the martial law in modern
Ukraine, a positive perception of the learning tool
is undoubtedly an important factor in maintaining
student engagement.

Various assessment methods can be used to
evaluate these criteria. Student surveys allow data
to be collected on the perception of the learning
process, the level of complexity of scenarios, and
the usefulness of feedback. Testing before and
after completing a clinical scenario involving VPs
allows for an objective assessment of the dynamics
of students’ knowledge and clinical thinking skills.
Analysis of the clinical decisions made by students
during the scenarios allows for the identification
of typical mistakes, gaps in theoretical knowledge,
and the effectiveness of pedagogical support. It is
also important to compare the results of training
with traditional teaching methods, which allows
assessing the added educational value of VPs in crisis
conditions.

The prospects for the development of the use
of virtual patients in medical education are closely
linked to further digital transformation and wartime
experience. One promising area is the integration of
VPs with simulation training, which will allow for
the active development of medical students’ cognitive
and practical skills. The use of artificial intelligence
elements to adapt scenarios to the student’s level
of training and personalise feedback has significant
potential [15]. Another important aspect is the
expansion of interdisciplinary scenarios that reflect
real clinical challenges in wartime and require
comprehensive clinical thinking with effective
teamwork skills.

Conclusions. Thus, the use of virtual patients
in medical education is an effective response to
current systemic challenges, including limited
access to clinical practice, increased patient safety
requirements, and martial law conditions in Ukraine.
Virtual patients ensure the formation of clinical
thinking, standardisation of learning experiences,
and safe practice of clinical decisions without risk
to the patient. Their effectiveness largely depends
on pedagogically sound implementation, the active
role of the teacher, and integration with traditional
forms of learning. Further development of this
approach, taking into account digital innovations and
interdisciplinary scenarios, is of strategic importance
for ensuring the sustainability and quality of medical
education in crisis conditions.
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