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The article discusses the expediency of application of simulation technologies with use of innovative methods of
research-oriented learning RBL. The author focuses on the fact that the use of simulation technologies allow students
to carry out the relationship between the biomedical and clinical disciplines, enhance the cognitive activity, contribute

to the assimilation of knowledge and their high integration.
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Simply witness the widespread use of med-
ical information technology across the continuum
of lifelong learning: medical students now view
lectures online or via podcasts; residents consult
resources stored in personal digital assistants
(PDAs) to help make patient management deci-
sions at the point of care; practitioners receive
continuing education credits by attending telecon-
ferences broadcast over the internet. Simulations
represent another form of technology that medi-
cal education has increasingly employed in recent
years, and this article aims to provide a general
overview of these educational innovations and
their uses for training and assessment [3].

Medical simulations, in general, aim to imi-
tate real patients, anatomic regions, or clinical
tasks, and/or to mirror the real-life circumstances
in which medical services are rendered. Qur dis-
cussion here may use the term simulation, which
in its broad sense includes any approximation of
actual clinical situations, but in keeping with the
technology theme of this special supplement, we
will focus more narrowly on simulators. These
can take many forms and span the range from
low to high fidelity and from devices for individual
users to simulations for groups of students of
medical education. These simulators can be divid-
ed into 3 main groups: part task trainers, com-
puter-enhanced mannequins, and simulators of
virtual reality [1].

Simulator types and features. The first
category which is known as part task trainers
consist of 3-D representations of body parts/
regions with functional anatomy for teaching and
evaluating particular skills, such as plastic body
parts for venipuncture. In most cases, the inter-
face with the user is passive (i.e., the device used
as apparatus for explanation, or different types of
medical related procedures are performed on it,
with little more than rudimentary responses from
the simulator). Although more sophisticated part
task trainers may contain computerized instru-
ments or apparatus, we nonetheless distinguish
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them from computer-enhanced mannequins
(CEMs) because the latter reproduce not only the
anatomical knowledge, but also normal physio-
logical and pathophysiologic functions. In case of
dealing with CEMs the interface with the user is
more often active or even interactive: in the latter
case, the simulator response will vary according
to the demand of user (i.e., heart rate and blood
pressure will change appropriately depending on
the dose of a particular drug administered intra-
venously) [4]. Training and assessment using
these simulators can focus on individual skills or
the effectiveness of teams.

Virtual reality (VR) simulations are even
newer innovations in which a computer display
simulates the physical world, and user interac-
tions are with the computer within that simulated
(virtual) world. Existing technologies now allow
for very high-fidelity simulations, ranging from
desktop  computer-generated environments
(much like those in 3-D computer games) to
highly immersive VR (e.g., CAVE simulations
where the user wears goggles and sensor-
containing gloves and sits within a specially de-
signed display). Sound and visual feedback are
often highly realistic in these simulations [2].

In all of these examples, the learner is re-
quired to react to the simulation as he or she
would under real-life circumstances; of course,
we realize that the fidelity of a simulation is never
completely identical to «the real thing».

Adopting these models in medical educa-
tion, specialties such as anesthesiology, critical
care, and emergency medicine have led the way
in using simulation modalities, especially for
teaching and testing the skills needed to manage
rare or critical incidents. Examples of the effec-
tiveness of such simulation-based training include
the mastery of advanced cardiac life support skills
by Internal Medicine residents, and a systematic
literature review details other features and uses
of high-fidelity medical simulations that lead to
improved educational outcomes in multiple do-
mains [1].
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Simulation for outcomes-based edu-
cation. Finally, to understand fully all the influ-
ences driving the increased use of simulation in
medical training today, we must consider them
within a broader new context: «While student
learning is clearly the goal of education, there is a
pressing need to provide evidence that learning
actually occurs» [1]. This statement reflects a
recent worldwide shift in focus toward outcomes-
based education throughout the health care pro-
fessions. This paradigm change derives in part
from attempts by academic institutions and pro-
fessional organizations to self-regulate and set
quality benchmarks, but chiefly it represents a
response to public demand for assurance that
medical professionals are competent. Accordingly,
medical universities, postgraduate training pro-
grams, hospital, health system are all placing
greater emphasis on using simulation methods
for the evaluation of competence across multiple
domains [4]. Thus, beyond its scope for teaching
and learning, simulation technology offers poten-
tial advantages in the realm of clinical assess-
ment.

The new outcomes-based educational par-
adigm serves as a suitable framework for consid-
ering the best applications of simulation technolo-
gy for testing purposes. The Accreditation Council
for Graduate Medical Education (ACGME) de-
scribes 6 domains of clinical competence: 1) pa-
tient care, 2) medical knowledge, 3) practice-
based learning and improvement, 4) interperson-
al and communication skills, 5) professionalism,
and 6) systems-based practice [2]. Evaluators
may use simulations to assess various knowledge,
skills, and attitudes within these domains.

We can evaluate medical knowledge: using
a full-body simulator during a simulated cardiac
arrest, verbalize the correct steps in the algorithm
for treatment of pulseless electrical activity. We
can assess interpersonal and communication skills
and professionalism: during a simulation integrat-
ing an SP with a plastic mannequin arm, demon-
strate how to draw blood cultures while explaining
to the patient the indications for the procedure.

Simulation for competency assess-
ment. Additionally, within any of the domains of
competence, we can assess learners at 4 differ-
ent levels, according to the pyramid model con-

ceptualized by Miller [1]. These levels are: a)
knows (knowledge) — recall of basic facts, princi-
ples, and theories; b) knows how (applied
knowledge) — ability to solve problems, make de-
cisions, and describe procedures; ¢) shows how
(performance) — demonstration of skills in a con-
trolled setting; and d) does (action) — behavior in
real practice.

Various assessment methods are well suit-
ed to evaluation at these different levels of com-
petence; for example, written instruments, such
as exams consisting of multiple-choice questions,
are efficient tools for assessing what a student
«knows». Conversely, it makes little sense to test
the ability to perform a procedure by writing
about it. Rather, for evaluation of those outcomes
that require trainees to demonstrate or “show
how” they are competent to perform various
skills, and it is proved that simulations are the
most appropriate instruments.

Spanning the continuum of educational
levels and bridging multiple health care profes-
sions, medical simulations are increasingly finding
a place among our tools for teaching and assess-
ment. Technological advances have created a
diverse range of simulators that can facilitate
learning and evaluation in numerous areas of
medical education. Simulation technology holds
great promise to improve physician training and,
thereby, to impact patient safety and health care
outcomes in a positive and significant way.
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I b. KovwsirapuHa, 0. 1. Tanacriekosa, M. L. XXammaxaHos, YMep @apyk
CUMYIIALNOHHBIE TEXHOJIONMN B MEAWLIMHCKOM OBPA3OBAHWN
Kageapa natonoruyeckost musnomnorm KaparaninHCKOro rocyapCTBEHHOO MEJMUMHCKOIO YHUBEPCUTETA

B cratbe o06CyAaeTcd Lenecoo6pasHOCTb MPUMEHEHUS CUMYNSILMOHHBIX TEXHOMOMMIA C MCMOMb30BaHWEM
MHOBALMOHHbLIX METOAOB HAyYHO-OPUEHTUPOBAHHOTO O6yyeHust RBL. ABTOpbI aKLEHTUPYIOT BHMMAHWE Ha TOM, UTO
NPUMEHEHNE CUMYNSILMOHHBIX TEXHOMOMUI NO3BONSET CTYAEHTaM OCYLUECTBAATb B3aUMOCBA3b MEXAY GMOMEANLIMHCKH-
MU M KIIMHUYECKUMU AVCLMNIIMHAMK, YCUNIMBAIOT MO3HABATE/bHYIO aKTUBHOCTb, CMOCOGCTBYIOT YCBOEHUIO 3HAHMIA U UX

BbICOKOI MHTErpaumn.

KimtoyeBble J10B3; WHHOBALMOHHLIE METOABLI, MEAWUMHCKUE CUMYNALUKM, OLEHKA KOMMETEHTHOCTU, WUHTErpuUpo-

BaHHOE 0byueHue
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I. b. KolwbirapuHa, 0. IN. Tanacnekosa, M. L. XXanvaxaHoB, Ymep ®apyk
MOCENENIK-BAFBITTANTFAH OKbITY: MAHbI3AbI/IbIFbl, KEMLW INIKTEPI, APTbIKLU bINTBIKTAPBI
KapafaHabl MemMnekeTTiK MeguLmMHa YHUBEPCUTETIHIH NaTonornanbslK punsnonorma kadeapabibl

Makanaga AacTyprii >XaHe Macenienik-6arblTTa/iFaH OKbITYAblH, MaHbI3bl, KEeMLIiNiKTepi MeH apTbIKLbIIbIKTaphbl
Typanbl TankblnaHagbl. OKbITY YpAiciHiH gactypni yarici 6inikTi MamaHfa Kacibu canaga TyblHAaraH >XaHa
TancbipMasiapabl  TOJIbIK Kefiemge canasibl Liewyre MyMKiHAIK 6epmeigi. HakTbl Macenenik >karfgan 6ifiMm anylbiHbIH,
TaHbIMAbIK KaXKETTINIriH TyblHOAATYyFa KemeKkTecepgi, lWbiFapMallbl/iblK >XOHE KOMMYHUaKaTUBTIK KabGineTTiNiriH gambiTy
YWiH WK >Xafgak >kacayFa MyMKiHAIK 6epefi, cTyaeHTTepAi  e34iriMeH TaHbIMAbIK Kbi3MeTKe 6aynyfa MYMKIHOIK
Kacayfa biKnasn etegi.

KinT ce3pgep: macenenik-6arbiTTanfaH OKbITY, Macenesnik >kafaan
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