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Abstract. The article is devoted to reviewing the main methods of practice-oriented teaching of
medical students at the Department of Internal Medicine No. 1, Clinical Immunology and
Allergology named after Academician Y.M. Neyko of Ivano-Frankivsk National Medical University
(Ukraine). The significance of not only theoretical but also practical training of medical students in
the conditions of blended learning is highlighted. The impact of new teaching methods on the level
of future doctors' professionalism has been analyzed. Another important aspect of training is the
introduction of simulation training, which allowed for obtaining a high level of knowledge without
harming the patient. The article focuses on the role of the "virtual patient" in supervision, as this
method, regardless of the form of study, allowed the student to be acquainted with a standardized
patient, improve communication skills and choose the right method of diagnosis or treatment by the
European guidelines. The article describes prospective systems for simulating clinical cases, which
allow the creation of interactive training cases of various complexity levels depending on the goals
set or the level of a specialist's training. The article presents the main online platforms for creating
the most realistic cases with photographs of the affected body area and protocols of instrumental
examinations, which allow you to reproduce the order of the doctor's actions and modify the
intensity of the patient's condition if the prescription was incorrect. Moreover, the article highlights
the positive impact of interactive teaching methods on student motivation and encouragement to
deepen knowledge in a particular discipline, as an essential aspect is the discussion of examination
results and prescription of therapy based on modern guidelines. It additionally outlines actions to
be taken for ensuring efficient handling of new "virtual patient" cases and for inputting data on
previously created clinical cases into the system. The article describes the main advantages of
simulation-based teaching methods in comparison with traditional forms of teacher-student
interaction. It is noted that training with the help of "virtual patients" allows us to evaluate the
acquired practical skills and competencies of future doctors.

Keywords: virtual patient, clinical case, lesson discussion, simulation training, online modeling of
clinical cases.

1. INTRODUCTION

The implementation of high technologies in all spheres of human activity, including medicine,
acceleration of the pace of life, constantly growing amount of knowledge, and introduction of new
medical and diagnostic techniques — all these factors make it necessary for the modern medical
education system to develop qualitatively new approaches to training healthcare specialists. Hence, it is
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natural that one of the main directions of development of medical education is the necessity to
significantly strengthen the practical aspect of training while maintaining the appropriate level of
theoretical knowledge.

The experience of leading medical universities in the European Union, the USA, and Canada has
proved that "virtual patients" are effectively used to teach students professional communication skills as
well as to develop and improve clinical thought. Based on the integration of a dialogue management
system, the applications generate emotionally responsive interactive 3D characters that are created with
high-resolution visuals and can conduct dialogue using natural language. The application of such
programs helps improve the academic achievements of students in the corresponding sectors of the
educational process by up to 25% (Berezutsky, 2021; p. 261). Further improvement of virtual scenarios
allows us to expect that the whole range of diagnostic cases that a family doctor may encounter in their
daily practice will be presented (Kononowicz, 2019; Kolesnyk, 2020).

Another important advantage of simulation technologies is the fact that the student gets a unique
opportunity to practice certain types of practical skills without affecting the patient's health; perform the
necessary manipulations; and gain teamwork skills. The simulation course includes two stages: a
theoretical part based on the repetition of fragments of fundamental disciplines, and a practical part -
work in “virtual patient” simulation (Zhdan, 2019, p. 12).

Simulation training with “virtual patients” provides several advantages over the traditional training
system: it is conducted regardless of the availability of relevant patients in the clinic and the work
schedule of the medical institution; the patient is in no way affected by the doctor's actions; and the final
result of the workshop is improved by the objectivity of the assessment. Simulators are distinguished by
the multiple and accurate reproductions of important clinical scenarios and the ability to adapt to the
training situation. It is equally significant that simulation enables objective registration of the parameters
of the professional activity performed to achieve a high level of training for each specialist (Zhdan, 2020,
p-244). Thus, the undoubted advantage of “virtual patients” over traditional methods of teaching future
doctors and improving clinical thinking has been realized. Of course, the best results are obtained by
combining virtual patients and traditional pedagogical methods. Therefore, the promotion and extensive
implementation of “virtual patients” in the educational process of medical institutions will improve the
quality of training of future specialists.

2. ANALYSIS AND DISCUSSION

Teaching staff of the Department of Internal Medicine No. 1, Clinical Immunology and Allergology
named after Academician Y.M. Neyko of Ivano-Frankivsk National Medical University are constantly
improving their professional knowledge, communication, pedagogic and public speaking skills. At the
beginning of any course, the basic principles of professionalism and professional responsibilities are
discussed, and the instructors draw students' attention to the main points and preventive measures
regarding future unprofessional behavior of medical students. We focus students' attention on three
principles of professionalism when discussing clinical cases (priority of patient well-being, patient
autonomy, and social justice aspects). In most cases, we actively use blended learning elements,
successfully combining online training (online lectures, binary lectures, e-textbooks) and face-to-face
teaching methods. Students work independently on a certain part of the material at a time convenient
for them, using time management techniques.

For recent years, we have introduced discussions for 4th-year students at the department based on a
certain scenario with real clinical cases simulation and active participation of students who play the
roles of different specialists (the role of a patient according to a previously developed simulation
scenario, family doctor, allergist, pulmonologist, immunologist, gastroenterologist, rheumatologist,
nephrologist, laboratory doctor, rehabilitation therapist, medical director). (Yatsyshyn, 2021).

We also organize case clinical discussion (CCD) classes for 5th-year students, involving specialists
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from other clinical departments and interns as clinicians. This promotes effective communication, the
development of clinical thought, teamwork, and an interdisciplinary approach to work (Yatsyshyn,
2023) [9]. The final assessment is made by the lecturer, but an additional emphasis is made on the use of
peer assessment ( a student assesses a colleague) with further discussion of the issues of debate and their
correction. The instructor coordinates students’ teamwork (demonstrates expert-level practice - C2),
considering the elements of the “hidden” curriculum, as well as the extremely important aspects of non-
verbal communication.

In today's context, it is extremely important to develop communication skills, with an assessment of
the main elements of emotional intelligence. To solve this problem, standardized patients are mostly
involved (we practiced clinical simulations when a student or an intern played the role of a patient).

The department also actively uses the teaching methodology with the help of the “Virtual Patient”
therapeutic profile, introduced at the IFNMU in recent years. This is an effective educational and
assessment system that provides students with practical skills and the correct order of actions of the
student with the patient (Yatsyshyn, 2021).

The OpenLabyrinth system is a reliable, time-tested, open-source online clinical case modeling
system. It provides interactive learning cases with a unique approach as an alternative way of teaching
students. The original Labyrinth application was initially developed by the Learning Technologies Unit
at the College of Medicine and Veterinary Medicine at the University of Edinburgh. The latest version of
OpenLabyrinth has been developed by institutions such as the Northern Ontario Medical School, the
University of Edinburgh, St George's University of London, and the University of New South Wales in
Australia (Open Labyrinth, 2023).

The “virtual patient” is based on a complex structure that simulates real-life decisions in the course
of supervision. At the same time, the central element of this structure and its main focus is a kind of
“maze”. For each map of the maze, there is a series of linked pages called “nodes” (defining the
parameters available to the user). A node is a unit of information presentation for a user, most
commonly a web page. Although a map can have only one node, it usually consists of many
interconnected nodes. In each node, you can specify a name, a condition of the situation, the availability
of supporting materials for the student (documents, images, audio), and multiple options for moving to
the next node situation. In addition, the software allows to set up a score calculator that will
automatically calculate the points of the maze participant. From the first "nodes", students get to know
their patients and immediately have a wide range of options for continuing their care. If there are
specific symptoms that can be identified during the examination of the patient, they are presented in the
form of photo illustrations. The students also receive a detailed description of the results of an objective
examination by the system and have to identify the symptom they are facing and choose the correct
option. The student can prescribe a full range of necessary laboratory or instrumental diagnostic
procedures for the patient. It should be noted that navigation in a well-designed “virtual patient” is
intuitive. Many cases have a simple, linear format designed in the HEIDR model (life and disease
history, examination, research, diagnosis, treatment). But the OpenLabyrinth developers do not limit the
authors of clinical cases to this style. OpenLabyrinth provides an application environment in which
cases can have many different styles - several endings and different levels of complexity. When working
with a “virtual patient”, you can also simulate dialogues between a doctor and a patient. The student
applies his/her knowledge to answer questions and explain the patient's disease or may choose not to
communicate. The student is also given short information sections with illustrative materials. In case of
difficulties with the choice of therapeutic tactics, you can always use the option of “tips”
(recommendations for the treatment of patients with various diseases).

Since the “virtual patient” is realistic, if you choose the wrong tactics for treating a patient, their
condition worsens and complications develop. The student will be penalized for a non-optimal choice of
the next step in the supervision. If the student has coped with all the stages of management, he or she is
asked to choose the appropriate recommendations for a particular patient. At the end of the supervision,
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the student receives his or her final score (the higher the score, the more mistakes were made). This
system allows the use of the “virtual patient” methodology not only for educational purposes but also
for assessment.

At the department, we practice an educator-led joint study route for the most illustrative cases,
followed by a briefing and discussion of non-optimal steps, and justification of individual items to avoid
such moments in real clinical situations.

For further improvement of the “virtual patient” methodology, we started using the platform
CASUS at the department (CASUS Virtual Patient System, 2023). Each simulation session includes the
following mandatory components: 1) briefing instruction; 2) performance of the training task (“case
study”); 3) debriefing (discussion of performance).

During the first stage (motivational and goal-oriented), the instructor (trainer) introduces the topic,
defines the goals and objectives of the training, and explains the importance of gaining experience. He or
she also introduces the students to the procedure and method of conducting the training, as well as the
form of assessment of the results of acquiring the skill. The second stage of the training involves a
clinical scenario. Before this, it is extremely important to define clearly the learning objective (goal) to be
close to the trainee's professional activity. The last stage of the training is a debriefing, during which
students analyze their actions, assess the quality of medical care provided, deviations from existing
algorithms, and determine the appropriateness of this practice. A prerequisite is that all participants
must take an active part in the debriefing, commenting on their actions and talking about the challenges
they face during the scenario.

Using the CASUS platform, we have an excellent opportunity to model a clinical case, considering
the details of the disease as much as possible, from,m the emergence of symptoms to the processes of
differentiating diagnosis and treatment. When describing a case, we use a realistic, diverse, and lifelike
approach to formulating patients’ complaints. This method engages the student from the very
beginning. At the same time, there is a survey in the form of a questionnaire, aimed at taking a broad
anamnesis from the patient to include or exclude possible diagnoses. The replies are checked
immediately by the system and each option is given a clear commentary with arguments for or against,
so students and the tutor immediately analyze their suggestions. In these scenarios, it is crucial to
consider the medication and the side effects that patients may experience. Therefore, in many cases of
medication, a separate question is highlighted and students compare side effects so as not to confuse
them with the symptoms of the disease. The comments after the answer provide information about these
side effects, allowing students to analyze their answers with the instructor. Definitely, we never waste
time at this stage of work, as this knowledge is extremely important for future doctors. In most cases, the
next step is to analyze the objective examination data. And here, an important advantage is that, in
addition to descriptive data, the case contains photographs of the disease site, which allows students to
easily visualize the actual clinical situation. As a rule, at this stage, students are offered to perform
physical diagnostic tests to confirm or disprove the preliminary diagnosis. After the physical
examination, we move on to the laboratory and instrumental research methods that should be
performed with the patient. Students choose from the given options, analyzing the data presented in the
comments with the teacher. The patient's labs are provided and the main task is to relate the identified
laboratory abnormalities to possible clinical symptoms and syndromes. As for the instrumental
examination data on the CASUS platform, most cases provide examples of photos of ultrasound,
radiography, computed tomography, or magnetic resonance imaging data, depending on the patient's
diagnosis. These visualization methods bring students as close as possible to the real conditions of
future medical practice. A broad comment is often provided with an explanation of the symptoms
observed during the examination. To consolidate the material in assignments, it is necessary to
supplement the information with word combinations by inserting them into the text with gaps. In this
way, students can emphasize the important data twice.

Based on anamnesis, physical examination, laboratory, and instrumental data, students make their
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suggestions about the diagnosis. Subsequently, they analyze the methods of treatment strategy, select
the correct answers from the test options, and work carefully with the tutor to work through each
option. The system calculates the percentage of correct answers and generates a result. The system
discusses indications and contraindications for treatment, and possible side effects of therapy, and
draws attention to drug interactions and dosage.

At the final stage of training, using various simulation methods, it is effective to have a debriefing - a
team discussion of the results with a focus on positive aspects, the correct clinical route for patients, and
the prescription of laboratory and instrumental examination methods. An important step in this process
is the preliminary development of a debriefing plan. At the same time, it is necessary to understand
certain elements of pre-briefing, when safety and confidentiality are important, as well as a preliminary
acquaintance with the conditions of a particular simulation.

An important aspect is the discussion of the results of laboratory and instrumental methods of
examination (of different levels) and the prescription of step-by-step therapy with justification based on
current recommendations. A lecturer of the department with the appropriate level of qualification
(facilitator) and specialty work experience asks direct questions, helps, corrects, and explains
information without judgment, criticism, and using communication skills, elements of non-verbal
communication, initiates adequate and high-quality feedback. After the discussions, we summarize the
data, knowledge, and information we have gained, considering a specific clinical case. Instructors
always draw attention to the points requiring improvement in the future.

Thus, it is necessary to note that modern students are extremely active, requiring a revision of
teaching approaches and the use of the principles of fast and effective learning using mixed methods
(but taking into consideration individual preferences).

As the department trains not only students but also junior doctors (interns) and doctors of various
specialties, the proposed simulation training methods will contribute to a modern and comprehensive
approach to patients and continuous improvement of students' and doctors' knowledge.

To promote the continuous professional development of healthcare professionals, we decided to
support the development of “ClinCaseQuest”, a Ukrainian startup established in 2021 as a virtual
simulation training platform for healthcare education. Using this resource, the educators of the
department can demonstrate models of "virtual patients", work on cases for self-study or create their
clinical case.

In addition to clinical assignments, training, and debriefings are held on the platform, which allows
students to accelerate the acquisition of clinical experience and reduce the number of medical errors in
the professional activities of doctors (ClinCaseQuest, 2023).

In the future, we plan to gain access to the online platform LOOOP-share (Learning Opportunities,
Objectives, and Outcomes Platform) to enter data on already developed patients into the system, with
the subsequent possibility of creating our patients.

3. CONCLUSIONS

1. The use of various simulation training methods is important for all participants in the educational
process (students, educators, interns, doctors of various specialties), as training should be focused on
applying the acquired knowledge in practice, using mixed methods.

2. The use of the “virtual patient” methodology to teach the discipline “Internal Medicine”
contributes to the expansion of knowledge, and development of clinical thinking, and motivates
students, interns, and teaching staff of the department to continuously improve their knowledge in
professional, communication (during the debriefing at the final stage of the class), and scientific areas, as
well as the effective use of individual elements of information (or their combination) in practice.

3. Training with the help of “virtual patients” of the therapeutic profile using various platforms
allows us to assess the acquisition of practical skills by the student and the correctness of their future
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implementation when working with real patients.
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Anumun Poman, Yepniok Hataaist, Aporomepenbka Okcana, Kypuais I'aanna, Caavxun Tetsna, boitayk Oais.
3HauyeHHs KOMIIAeKCHUX CUMYAALIHNX MiAX0AiB B MeAM4Hill OCBiTi NMpu BUKAaAaHHI TepalleBTUYHUX AMCHIUIIAIH
AAsl CTyAeHTiB MegudHOro (axyarprery. 2Kyphar [Ipuxapnamcviozo ynisepcumemy imeni Bacurs Cmegpanuia, 10 (3)
(2023), 201-207.

CrarTs IpuUCBAYeHa OTAsAAy OCHOBHUX METOAIB HPaKTMIHO-OPi€HTOBAHOTO HaBYaHHS CTYAEHTiB-MeAMKiB Ha
Kadeapi BHyTpinmIHpOi MeanmiuHM Ne 1, KaiHigHOI iMyHOAO0TII Ta azeproaorii imeni akagemixa €.M. Herika Isano-
PpaHKIBCBKOTO HaIlliOHaABHOTO MeAWYHOIO yHiBepcuteTy (YKpaiHa). BusHaueHO BakAuBicTb He Auiie
TEOPeTUYHOI, a 11 IIPaKTUYHOI MiATOTOBKM CTy/AEHTiB-MeAMKiB B yMOBax 3MillaHoro HasdaHH:A. IIpoBegeHo anaais
BIIAVIBY HOBUX METOJiB BUKJAaJaHHsA Ha piBeHb IIpodecioHaaizMy MaiOyTHiX Aikapi. Bakamsum acriekToM
HaBuaHH: OyA0 YIIpOBa/KeHHsA CHMYASLIHNIX TPeHiHTiB, 0 4a40 3MOTY OTPMMAaTH BYCOKUI piBeHb IiATOTOBKNU
crerfiadictis 6e3 mMKoOAM AA4 MaIji€HTa. Y CTaTTi 3p00.4eHO aKIIeHT Ha Poi «BipTyaabHOTO MallieHTa» y MpoBeAeHHi
Kypamnil, came I MeTOAMKa, He3aleXHO Bi4 (opMm HaBYaHHS, A03BOAsAAa CTYJEHTY O3HalOMUTHUCS 3i
CTaHAAPTU30BaHUM IIaIli€HTOM, HaBUMTHCSA KOMYHiKalil Ta oOpaTu BipHMII MeTOJ, AiaTHOCTMKM YU AiKyBaHH:
3TIAHO 3 EBPONIEMICBKMMM peKOMeHJalisMu. Po3rasHyTo IIepCIIeKTHBHI CUCTeMU MOAEAIOBaHHS KAIHIYHMX
BUIIaAKiB, sIKi 403BOASIOTH CTBOPIOBATM iHTepaKTMBHI HaBdaAbHi KeJCH Pi3HOIO PiBHsA CKAaAHOCTI 3a/l€XKHO Bi4
ITOCTaBAEHMX IIidell 4M PiBHA IMiATOTOBKM crieriazicta. OmmcaHO OCHOBHI OHAAMH-TIAaTPOPMMU AAs CTBOPEHH:
MaKCUMaAbHO PeaAiCTMYHMX KeMCiB 31 CBITAMHaMM ypa’keHOl AiASHKM Tida Ji HPOTOKOAaMM iHCTpyMeHTaAbHUX
oOcTeXkeHb, 110 Aa€ 3MOTY BiATBOPIOBATH ITOCAiIJOBHICTD Aiif AiKapsl Ta 3MiHIOBaTU Ba>KKiCTh CTaHYy Ialli€HTa, SKIIIO
npusHadyeHHs Oyao xmOHe. KpiM TOro, y craTti 3asHadeHO IIpO MO3UTUBHUII BIAMB iHTePaKTMBHMX METOAiB
HaBYaHHJ Ha MOTMBALIIIO CTYAEHTIB Ta 3a0XOYeHH: A0 ITOTrANOAeHH: 3HaHb 3 IIEeBHOI AVUCIIUIIAIHY, ajKe BaXKAUBUM
acreKToM € OOTOBOpPeHH:I pe3yAbTaTiB OOCTeKeHHs Ta IIpU3HaYeHH:I Tepallii 3 OOIPyHTYBaHH:AM, 110 0a3y€eThCsl Ha
Cy4JacHMX peKoMeHAarisx. TakoXX BM3HAUYEHO 3aXOAM, sIKi HEOOXiAHO BIIpOBagUTU AAs 3abe3redeHHs epeKTUBHOI
poboTM Haj HOBMMM KelicaMU «BipTyaAbHOTO Malli€HTa», a TaKOX AAs BBeAeHH:s B CUCTeMY JaHUX IO BXKe
pO3po0AeHNX KAIHIYHMX BUITagKaxX. PO3rAsHyTO OCHOBHI ITlepeBaryu CuMyASIITHIX MeTOAIB HaBYaHHA y ITOPiBHAHHI
i3 TpaguniiHuMu ¢QopMaMM B3a€MOAil «BMKAaJad-CTyJeHT». J3asHaueHO, IO HaBYaHHSI 3a AOIIOMOIOIO
«BipTyaAbHIX IaIIi€HTiB» 403BOAS€ OLiIHUTY HaOYTi ITpaKTUYHI HaBMYKU Ta KOMITETeHTHOCTI MaltOyTHix AiKapiB.

Karo4osi caoBa: BipTyaapHIIT NAIli€HT, KAIHIYHNUI Ke¥IC, 3aHATTA-AVMCKYCisl, CMMYAALIHMIT TPeHIiHT, OHAAlH-
MOAEeAIOBaHHS KAIHIYHIX BUIIAAKiB.


mailto:ryatsyshyn@ifnmu.edu.ua
mailto:ncherniuk@ifnmu.edu.ua
mailto:odrogomeretska@ifnmu.edu.ua
mailto:hkuryliv@ifnmu.edu.ua
mailto:tsalyzhyn@ifnmu.edu.ua

