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Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”
takes part in grant project “Training Against Medical Error” (TAME), which have been
implemented in pediatric curriculum at undergraduate level since 2016. Focus of the project
of avoiding medical errors on emergency conditions, the need for closer interaction with the
patient and their parents makes it difficult to use in the learning process of real patients,
that’s why new accentuation at simulation based learning environments (SBLE) was done. 
The aim of the study was the initial evaluation of educational efficiency of project TAME
using new simulative modality of cases based on e-virtual patients (OpenLabyrinth
platform) at undergraduate stage. To achieve this goal the sources and models of e-virtual
patients in the study of TAME were analyzed at the undergraduate stage. Typical case
scenario tutorial consisted of a group of 6 to 10 students (totally 80 students, 8 groups). The
simulation modality which has been used in the project TAME was software for training and
assessment of clinical knowledge and decision making – clinical cases based on
branched and linear electronic virtual patients on OpenLabyrinth platform. In pediatric
curriculum for graduate students 12 simulative sessions with 6 clinical e-virtual cases were
included, which were learned totally within 6 weeks. Implementation of e-virtual patients in
educational curriculum improves the educational process and makes SBLE a valuable
tool for enhancing learning performance, enables learning from mistakes. Using of e-
virtual patients in the study of the project TAME allows to bring learning to the real situation,
to work out in practice problem-solving skills and decision-making, improve efficiency and
productivity of the training of medical students. 
Keywords: virtual patient; OpenLabyrinth , Pediatrics; undergraduate education; medical
errors.

ÓÄÊ: 61:378:005.6:004.42:340.62

Introduction. Since October 2015 Higher
State Educational Establishment of Ukraine
“Bukovinian State Medical University” takes
part in grant project TAME (“Training Against
Medical Error”). The project coordinator is
Karaganda State Medical University (Kazakh-
stan), all the project involves 10 universities
from 7 countries (Kazakhstan, Great Britain,
Sweden, Czech Republic, Greece, Vietnam and
Ukraine). Since 2016 project “Training against
medical errors” with virtual patients was
implemented in pediatric curriculum at under-
graduate level of 6-th course (54 hours). Our
experience supports the value of simulation as

an educational technique; but to be effective it
needs to be properly implemented into the
traditional curriculum in order to stimulate
transferring learnt practical skills to real clinical
practice. Focus of the project of avoiding
medical errors on emergency conditions, the
need for closer interaction with the patient and
their parents make it difficult to use in the
learning process of real patients, that’s why
new accentuation at simulation based learning
environments (SBLE) was done [14]. Education
with use of SBLE is a rapidly developing
pedagogic method [6, 9]. SBLE, taught in a
realistic background and workplace-based
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context, may improve the quality of medical
education. The role of SBLE in medical
education has considerably increased in the
past years [3,16]. Graduate students may
demonstrate lack of clinical decision making
skills, low cooperation with other medical staff,
ineffective communication strategies and
teamworking behavior in real clinical
environments [20]. Recent research has shown
that SBLE helps to improve gaining these skills
by students as well as assess such achieve-
ments of medical education [5,17]. SBLE allows
students to interact with patient in a virtual
environment, offers students the opportunity
to gain clinical skills and experience, improving
learning outcomes [4,10].The students start to
play the central role in the educational process,
within learning scenario students are allowed to
make different types of errors and such
possibilities are regarded as very powerful
learning experience for graduates. Clinical
situations are simulated for teaching and
learning purposes, creating opportunities for
clinical practice of practical skills without
involving real patients [19]. 

The aim of the study was the initial evalua-
tion of educational efficiency of project TAME
training using new simulative modality of cases
based on e-virtual patients (OpenLabyrinth
platform) at undergraduate stage. 

Material and methods. To achieve this goal
the sources and models of e-virtual patients
were analyzed in an e-learning environment
OpenLabyrinth [12], used in the study of TAME
at the undergraduate stage (80 students). 

Results and discussion. Reform of medical
care in Ukraine, changes in health care delivery
presented medical education with new
challenges in providing suitable clinical
experiences in medical curricula. Students’
access to hospital patients has been reduced
during last decades due to different
circumstances, that’s why SBLE can contribute
to and expand students’ opportunities for
gaining clinical skills as well as develop their
skills needed for team working. SBLE clinical
situations and cases can be scheduled,
observed and then repeated if needed until
performance of skills becomes fluent, regulating

training timeframe. SBLE has positive
implications for patients’ safety, help to ensure
that students have a required degree of clinical
competence before exposure to real patients.
SBLE enhances the transferring of theoretical
knowledge to real clinical situation. Simulation
of the clinical environment takes many forms,
from simple to complicated computerised
systems, and can be achieved by full-body
mannequins, part-task trainers, simulated
patients, computer-generated simulators,
hybrid simulators etc. The simulation modality
which has been used in the project TAME was
software for training and assessment of clinical
knowledge and decision making – clinical cases
based on branched and linear electronic virtual
patients on OpenLabyrinth platform [13].
Students’ group working on virtual patients
within simulation sessions is aimed at training
on skills of taking history, clinical examination,
procedure techniques, overall clinical decision
making, perfecting communication skills and
teamwork. Students learn to monitor their
performance and achievements by themselves. 

In pediatric curriculum for graduate
students 12 simulative sessions with 6 clinical
e-virtual cases were included, which were
learned totally within 6 weeks. Six pediatric
virtual scenario cases were incorporated in
curriculum of discipline “Pediatrics with
Pediatric Infectious Diseases” twice a week,
totally for 12 days, approximately 48 auditorium
hours. A hybrid mixed curriculum for module
was designed to include different teaching
methods (traditional and SBLE educational
techniques) in order to achieve the learning
outcomes in knowledge and practical skills.
Sufficient time was allowed weekly for students
to do the required self directed learning. 

Typical case scenario tutorial consisted of a
group of 6 to 10 students (totally 8 groups, 80
students) and a tutor, each case was discussed
during two sessions weekly, each group stayed
together with each other and with tutor during
the whole classes duration long enough to
allow developing of an effective dynamics,
approximately 4 hours daily. Students elected
different roles for themselves and rotated them
for each e-virtual case. Broad spectrum of
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medical errors was presented in varied virtual
clinical cases which increase the students’
learning interest and motivation. Traditional
medical education is realized through
auditorium seminars, practical classes and
lectures, where students are mostly passive
listeners and are motivated predominantly by
final assessment scores but not by learning
achievements. Traditional learning, as a rule,
mainly provides with the information for
memorizing but less often ensures the skills of
use of acquired knowledge for solving of
clinical problems. Traditional education is less
effective in process of training professional
medical staff, who every moment have to solve
problems of the different levels as well as avoid
medical errors. This makes actual the
replacement of accentuation from teaching to
learning process by implementation of the new
methods of the learning clinical disciplines,
which is oriented at problem solving, personal
oriented and self directed learning. 

Students mostly have difficulties in dealing
with medical errors, but SBLE is more effective
as compared to traditional learning in training of
medical error management and prevention. Final
group discussion on mistakes management
involves understanding the nature and cause of
errors in order to enhance further avoiding of
mistakes using optimal communication and
teamwork behavior, improving performance in
knowledge, clinical skills and patient care
overall. Education with SBLE makes students
familiar with different types of errors in medical
practice and provide graduates with the
appropriate attitude and skills how to avoid,
prevent and cope with mistakes [18]. 

Using of SBLE and virtual patients
increases students’ knowledge, improves skills
of decision making and performance,
nevertheless loss of the concept of patient-
centred care, negative learning of inadequately
designed cases, skipping patients’ safety
issues, poor safety of learners (stressful
learning conditions in training against medical
errors) are possible disadvantages of SBLE.
OpenLabyrinth is an on-line open-source
platform for playing electronic virtual patients,
which was developed by consortium of 6

medical higher schools [12]. The virtual patients
in OpenLabyrinth can be used for both teaching
and assessment. Using of OpenLabyrinth
platform for online learning actualized the need
for modernization of traditional teaching
methods and the implementation of innovative
educational technologies. Use of modern
models of virtual patients with interactive
properties help simultaneously to display
different clinical situations, to carry out training
in the framework of self-preparation for classes
individually in comfortable place with a choice
of prime time, help to avoid the anxiety and fear
of mistakes, improve self-efficacy in learning. 

The term “virtual patient” is used to
describe interactive computer simulations used
in medical education. Virtual patients combine
scientific achievements, modern technologies
and traditional training concepts. Virtual patient
allows students to try on the role of
professionals and develop clinical skills taking
the diagnostic and therapeutic decisions [1].
There are many different models of the virtual
patients, but the underlying principle is their
interactivity - established mechanisms of
interaction with the provided materials or
information in the learning process for student.
Virtual patients include artificial patient (eg,
computer simulation of biochemical processes
in the body), real (e) patients (data about a real
patient in electronic medical records),
simulation patients (patient is recreated by
people in the role-playing game, or is computer
generated), physical simulations (mannequins,
dummies), electronic cases and scenarios, and
others. There are different types of interaction
with virtual patients: a predefined scenario
(directional mode), the student creates a patient
or observations in the interaction (blind mode),
the student may review and evaluate the
patient’s or the script (critics mode or
repetitions), the patient can be used as a
mechanism to solve specific problems (context
mode), the student can use a script or the
patient to evaluate the personal skills (reflective
mode), and others. Virtual patients can improve
availability and training of medical students,
bringing the learning to different variants of the
real situation [8]. Simulated patients as
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compared to real ones give access on-demand
training, training can be repeated endlessly,
exploring the various options and strategies.
The virtual patient can be designed to address a
very wide range of applications. With the help
of virtual patients rare or unusual cases may be
simulated, artificial patients allow to examine a
number of experimental hypotheses with the
aim of predictive modeling [2]. Virtual patients in
the form of thematic presentations and
interactive scenarios are designed to support
skills training of clinical thinking. Such systems
are usually web interface and can use a variety
of multimedia elements with feedback and
activated interactivity. 

Thus, implementation of e-virtual patients in
educational curriculum improve the educational
process and makes SBLE a valuable tool for
enhancing learning performance, enables
learning from mistakes [11, 15]. 

Methodological innovations associated
with the use of interactive teaching methods
allow to change the role of the teacher, turning
him into a mentor, colleague, initiator of
independent creative work of students.
Interactive teaching methods provide
knowledge and instill the ability, skills and
attitudes for a professional with good
communication skills. With interactive training
tutor seeks to involve all students in a discus-
sion of the virtual patient, the decision of
situational problems, exercises or role-playing
game, which contributes to the development of
communication skills and competition, achie-
ving the feeling of success, intellectual
consistency, eventually increasing the motiva-
tion and productivity of the learning process. 

Conclusion. SBLE in medical education
consists of a wide spectrum of techniques,
including e-virtual patients, and provides a safe
and controlled environment to study of
practical skills. Implementation of SBLE in
medical curriculum requires coordinated
complex approach. Using of e-virtual patients in
the study of the project TAME allow to bring
learning to the real situation, to work out in
practice problem-solving skills and decision-
making, improve efficiency and productivity of the
training of medical students. The process of

interactive learning strategies using virtual patients
is successfully implemented in an e-learning
environment OpenLabyrinth on-line platform. 
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Öåëüþ èññëåäîâàíèÿ áûëà ïðåäâàðè-

òåëüíàÿ îöåíêà ó÷åáíîé ýôôåêòèâíîñòè
ïðîåêòà ÒÀÌÅ ñ èñïîëüçîâàíèåì ñèìóëÿöè-
îííûõ ñëó÷àåâ íà îñíîâå ýëåêòðîííûõ âèð-
òóàëüíûõ ïàöèåíòîâ (ïëàòôîðìû Open-
Labyrinth) íà äîäèïëîìíîìó ýòàïå. Çàíÿòèÿ
ïî èçó÷åíèþ òèïè÷íûõ ñöåíàðèåâ êëèíè÷åñ-
êèõ ñëó÷àåâ îñóùåñòâëÿëè â ãðóïïàõ îò 6 äî
10 ñòóäåíòîâ (âñåãî 80 ñòóäåíòîâ, 8 ãðóïï). Â
ó÷åáíóþ ïðîãðàììó ïî ïåäèàòðèè äëÿ ñòó-
äåíòîâ-âûïóñêíèêîâ áûëè âêëþ÷åíû 12
ñèìóëÿöèîííûõ ñåññèé èç 6 êëèíè÷åñêèõ
ýëåêòðîííûõ âèðòóàëüíûõ ïàöèåíòîâ. Èñ-
ïîëüçîâàíèå ýëåêòðîííûõ âèðòóàëüíûõ ïà-
öèåíòîâ â ðàìêàõ ïðîåêòà ÒÀÌÅ ïîçâîëÿåò
ïðèáëèçèòü ïðîöåññ îáó÷åíèÿ ê ðåàëüíîé
ñèòóàöèè, âûðàáîòàòü íà ïðàêòèêå íàâûêè
ðåøåíèÿ ïðîáëåì è ïðèíÿòèÿ ðåøåíèé, ïî-
âûñèòü ýôôåêòèâíîñòü è ðåçóëüòàòèâíîñòü
ïîäãîòîâêè ñòóäåíòîâ-ìåäèêîâ. 
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Ìåòîþ äîñë³äæåííÿ áóëà ïîïåðåäíÿ îö³-

íêà íàâ÷àëüíî¿ åôåêòèâíîñò³ ïðîåêòó ÒÀÌÅ ç
âèêîðèñòàííÿì ñèìóëÿö³éíèõ âèïàäê³â íà
îñíîâ³ åëåêòðîííèõ â³ðòóàëüíèõ ïàö³ºíò³â
(ïëàòôîðìè OpenLabyrinth) íà äîäèïëîìíî-
ìó åòàï³. Çàíÿòòÿ ç âèâ÷åííÿ òèïîâèõ ñöå-
íàð³¿â êë³í³÷íèõ âèïàäê³â çä³éñíþâàëè â ãðó-
ïàõ â³ä 6 äî 10 ñòóäåíò³â (âñüîãî 80 ñòóäåíò³â,
8 ãðóï). Ó íàâ÷àëüíó ïðîãðàìó ç ïåä³àòð³¿ äëÿ
ñòóäåíò³â-âèïóñêíèê³â áóëè ³ìïëåìåíòîâàí³
12 ñèìóëÿö³éíèõ ñåñ³é ç 6 êë³í³÷íèõ åëåêòðîí-
íèõ â³ðòóàëüíèõ ïàö³ºíò³â. Âèêîðèñòàííÿ
åëåêòðîííèõ â³ðòóàëüíèõ ïàö³ºíò³â â ðàìêàõ
ïðîåêòó ÒÀÌÅ äîçâîëÿº íàáëèçèòè ïðîöåñ
íàâ÷àííÿ äî ðåàëüíî¿ ñèòóàö³¿, âèðîáèòè íà
ïðàêòèö³ íàâè÷êè âèð³øåííÿ ïðîáëåì ³
ïðèéíÿòòÿ ð³øåíü, ï³äâèùèòè åôåêòèâí³ñòü ³
ðåçóëüòàòèâí³ñòü ï³äãîòîâêè ñòóäåíò³â-
ìåäèê³â. 
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