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Abstract. Nowadays simulation technologies are being actively implemented in the educational process of Ukrainian higher edu-
cational establishments both for students’ education and for the assessment of their professional skills. In addition, simulation-based
training can be a way of protecting healthcare professionals and patients from unnecessary risks and medical errors due to their lack of
physician experience. But unfortunately, compared to other countries, ours is taking the first steps in this area, especially in the teaching
of fundamental disciplines. This process requires new approaches to the teaching process for teachers and students. The purpose of
our study was to substantiate methodological approaches to the effectiveness increase of pharmacology studies by third-year medical
students via the introduction of simulating teaching methods. In preparation for the study content analysis using modern medical and
scientific-pedagogical Internet sources, biblio-semantic, as well as analysis of final products of activity were used.

So, the Department of Pharmacology of M. Pyrohov Vinnytsia National Medical University developed a simulation situation on the
topic “Anaphylactic shock. Pharmacological therapy” which is used in the educational process. The teachers and students noted out a
high level of effectiveness of simultaneous mastering of theoretical material and practical skills in simulator-dummies. An important
point in this methodological approach is to form the basis for clinical thinking development. Educational simulation can be considered
as an important component of preparation for an objective structured clinical exam (OSCE).

Thus, using imitation technologies allows acquiring professional practical skills at a higher level than just theoretical, and helps to
bring training in theoretical departments to practical medicine, allows transferring the acquired competencies to real clinical activity.

Key words: medical education; simulation training; practical skills; pharmacology teaching.

Amnotanis. Ha cborogsi B yKpaiHCBKUX BUIIMX MeJUYHUX HaBUa/IbHUX 3aK/Ia[iax CUMYJISIL{iMHI TeXHO/IOTil akTHBHO BIIPOBA/PKYIOThCSI
B OCBIiTHilf TipoLiec sIK AJis1 HABUAHHS CTY/EeHTIB, TaK i [/ OLiHKH iX MpodeciiHuX HaBUYOK. KpiM 1[pOT0, HaBUaHHSI Ha OCHOBI Mogie-
JIFOBAHHST MOXKE CTaTH CTIOCOOO0M 3aXHCTy MeJUUHIMX IPALliBHUKIB Ta MaLi€HTIB Bi/j HEMOTPiOHUX PU3MKIB i TiIKaPCHKUX TIOMHUJIOK uepe3
Opak MpaKTUYHOTO AOCBiAy Jikapst. Ta, Ha )Kab, MOPIBHSIHO 3 iHITUMHU KpaiHaMH, Hailla POOUTE Mepiili KPOoKH y ik cdepi, 0cobmmBo
Lje CTOCYEThCS BUK/Ia[aHHs (PyHAaMeHTaAbHUX AUCUUILTIH. Lleli poljec BUMarae MoImyKy HOBHX ITi/IXO/iB /10 HABYa/IbHOTO MPOLieCy y
BUKJIaZlauiB i cTyzeHTiB. MeTa HalIoro 0Cii)keHHs — 00IPyHTYBaTH MeTOAWYHI MiZX0AH MiJBUILeHHSs e()eKTUBHOCTI BUBUEHHS (ap-
Makosorii ctynertamu 111 Kypcy MegudHOro (aky/abTeTy Yepe3 BIIPOBaPKeHHs CUMYJISILIIHHNIX MeToZiB HaBuaHHs. [Tpy migroToBui 10
JOC/TpKeHHs Oy/10 BUKOPUCTAHO KOHTEHT-aHasli3 i3 BUKOPUCTaHHAM CyJaCHUX MeJUUHUX Ta HayKOBO-TleJaroriuHux Internet-zpkepert,
6i6TioceMaHTHYHUM, a TAKOXK aHaI3 KiHI|eBUX MPOAYKTIB AisNbHOCTI.

Ha xadezpi papmakosnorii BiHHHLIEKOTO HallioHaIBHOTO MeMYHOT0 yHiBepcuTeTy iM. M. L. TTuporosa Gysa po3po6sieHa imiTariliHa
cUTYyarlis 3a TeMor0 «AHadinakTrnunuii oK. dapmMakosoriyHa Tepartisi», sika BAKOPUCTOBYETLCS B HaBYaIbHOMY TTpoLieci. Buknazaui
Ta CTY[,eHTH BifiMiuany BUCOKHUI piBeHb e(eKTUBHOCTI OJHOYACHOTO 3aCBOEHHS TEOPETUYHOIO Marepiasy Ta HabyTTsl NMPaKTHUHUX
HAaBUYOK Ha CHUMY/IATOpax-MaHeKeHaX. Ba)k/IMBUM MOMEHTOM TaKOrO METOZOJIOTiYHOro mifxony € ¢opMmyBaHHsS 6a3u JJisi PO3BUTKY
K/TiHiYHOrO MuC/IeHHs. OCBITHIO CUMYJIALII0 MO)KHA BB)KaTH B)K/IMBOKO CKJIa[IOBOIO MiZITOTOBKYU /10 00’ €KTUBHOTO CTPYKTYpPOBAaHOTO
KiiHiuHoro icriuty (OCKI).
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TakvM 4MHOM, BUKOPHUCTAaHHS iMiTal[ifHUX TeXHOMOTiH 03BOJISIE OBOJIOAITA TpodeCiiHUMU NMPAKTUYHUMH HaBUYKaMU Ha Oiibin
BHCOKOMY PiBHI, HiXK JIMIlIe TEOPETHYHHUH, Ta CIIPUsi€ HAOIM3UTH HaBYaHHS Ha TEOPETUUHUX Kadezpax [0 MPaKTHYHOI MeJJULIMHH, J0-
3BOJISIE TTepeHeCTH HabyTi KOMITeTeHLlii B peajibHy K/IiHIUHY JisUIbHICTB.

KitrouoBi c/10Ba: MeJiuHa OCBiTa; CUMYJIsAL[iiiHe HaBUAHHST; TIPAaKTUYHI HABUUKH; BUK/Ia/JaHHS ()apMaKoJIOTii.

Introduction. The reform of the education system
brings to the fore the problem of improving medical
education. The development of cognitive activity in
students requires the integration of traditional problem-
searching methods with new forms of organization of
the educational process, including technical facilities.
One of the modern forms of teaching in medicine is
the use of simulation technologies, with the help of
which students can develop practical skills, which
will allow them to switch to real interventions confi-
dently [5, 9, 11].

Educational simulation is a well designed scenario of
an event that includes a well-developed system of rules,
objectives, strategies, and aims at generating specific
competencies that can be transferred to the real world.
Its use leads to improved mastering of the learning
material (“applying” of knowledge and skills), as it
increases the effectiveness of learning (the ability not
only to hear, read, see, but also to make oneself) and the
attractiveness of the learning process itself (simulation
is often a role-playing game). Educational trainings
allow to acquire the skills and abilities without fear to
make a fatal mistake, help to learn and memorize training
material in a comfortable emotional environment.

Nowadays this method of teaching is widely used by
clinicians [3, 6, 10]. Unfortunately, the departments of
fundamental disciplines do not make sufficient use of
the potential of this methodological approach, giving
preference to the theoretical analysis of material with
separate elements of visual aids (diagrams, tables,
figures). Therefore, the teaching staff of the Pharma-
cology Department of M. Pyrohov Vinnytsia National
Medical University, together with the staff of VNMU
Medical Simulation Center develop models of clini-
cal situations that can be used to study the discipline
of Pharmacology, in particular, in the treatment of ur-
gent conditions. Thus, when studying the topics “Local
anesthetics”, “Antibiotics” and “Anti-allergic agents”,
it was suggested to work out a doctor’s algorithm for
anaphylactic shock, which is known to be one of the
most dangerous and fatal complications of pharmaco-
therapy [2].

The aim — to substantiate methodical approaches to
increase the effectiveness of pharmacology studies by
third-year medical students through the introduction
of simulating teaching methods.

Methods. The experience of the Department of Phar-
macology of M. Pyrohov Vinnytsia National Medical
University, on the involvement of simulation training
methods on simulator dummies is presented. Content
analysis using modern medical and scientific-peda-
gogical Internet sources, bibliosemantic, final-product
analysis was used.

Results. In order to fulfill this goal on the basis
of VNMU Medical Simulation Center a simulation
situation on the topic “Anaphylactic shock. Pharmaco-
logical therapy” was developed.

This type of training is divided into three consecutive
and interrelated steps:

I - “Instruction” — defining the purpose and tasks, the
role distribution with the explanation of the situation
and the sequence of actions.

IT — “Simulation” — direct execution of all planned
actions and manipulations, the closest possible
approach to the real situation.

III — “Re-briefing” — summarizing, analysis of what
was heard, seen, performed, discussion of errors and
their correction. Teacher’s assessment of students’
knowledge and success of the class.

The Gaba model was used as a template for the de-
velopment of simulation situations, which allows to
select the simulation options according to the learning
objectives [8] (Table 1).

During such a class, the students worked in small
groups under the supervision of the teacher, performed
the necessary manipulations, sought reasoned answers
to the questions posed, and explained the mechanisms
of action of medicines. The students also expressed
their own point of view and substantiated their
choices, as well as acquired some knowledge when
communicating with the classmates.

The experience has shown that the effectiveness of
simulation training depends directly on the adequacy
and the model relevance degree (the realistic scenario,
the accuracy of reproduction of clinical features,
physiological parameters, the ease of performing their
roles) and the subjective perception of the situation by
the participants of the simulation. Therefore, despite
some difficulties at the beginning of the class (students’
shyness and uncertainty, unwillingness to the situation
fully and emotionally simulate, misunderstanding of
the need for such a game), the lessons were effective
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Table 1. Template of the simulation situation

Aspects of simulation model

Example detalization

Topic of the simulation

Allergic reaction in the form of anaphylactic shock due to the use of antibiotics

Objective of the simulation

Preparation and clinical training

Unit of participation

Individual and team

Level of knowledge and speciality
of the participants

Master’s Degree (3rd year of Medical Faculty)

Medical context

Intensive care and procedures.

A 28-year-old female patient is being treated at the gynecological department for acute
adnexitis. She was prescribed antibiotic of cephalosporin series. A few minutes after
parenteral administration of the drug, the patient’s condition worsened dramatically.
She complained of general weakness, tinnitus, dizziness, burning sensation throughout
the body, numbness of tongue and lips, pain in the heart, coughing, nausea. She lost
consciousness. Objectively: heart rate is 120 minutes, weak, heart tones are deaf. Blood
pressure is sharply reduced. Breathing superficial, frequent, auscultatory wheezing

Psychomotor, affective, cognitive
domains

I. Cognitive domain (decision making ability):

— assessment of the general condition of the patient — severe, life threatening;

— diagnosis — anaphylactic shock;

— determination of patient management tactics and pharmacological treatment [1, 4]:
Treatment is carried out under the control of pulse, breathing and blood pressure.

1. Introduce intramuscularly into the middle of the outer thigh 0.1 % epinephrine
solution at a dose of 0.01 ml/kg body weight to a maximum total dose of 0.5 ml;

2. Put the patient so that the head is below the level of the feet, turn the head to the side,
push forward the lower jaw. Provide inhalation of oxygen through a mask of 6-8 1/min.
3. Apply a bubble with ice to the injection site for 15 minutes;

4. To provide access to the vein, inject the following:

— epinephrine solution (1 ml dissolved in 100 ml isotonic sodium chloride solution);
— glucocorticosteroids — 3 % solution of prednisolone 2—4 mg/kg or 0.4 % solution
of dexamethasone 0.3-0.6 mg/kg;

— 2.4 % solution of euphilin 5 mg/kg in 20.0 ml of saline;

— intravenously drip “flood the patient” with polyionic solutions — 0.9 % sodium
chloride solution (500-1000 ml), 5 % glucose solution (1000—4000 ml), 5 % albumin
solution (500-1000 ml).

II. Psychomotor domain (technical skills) —

provision of a certain position of the patient’s body, administration of medicines, use
of an oxygeninhalation mask, use of a hot water bottle and ice bubble.

I11. Affective domain — the ability to concentrate in an emergency situation, to gain
confidence in their actions, the ability to work in a group

Age of the model patient

Adult

Technology used for simulation,
equipment

Mannequin, student actors, medicines collection, injectables, oxygen mask, ice bubble

Venue of simulation

VNMU Simulation Center

Degree of participating

Direct participation, manual interaction, interactive participation

Feedback

Teacher’s instructions at the preparatory stage and discussing and evaluating after the
completion of the session using video surveillance

and useful. The students had the opportunity to feel
themselves inside the situation where urgent help was
needed, as minutes and even seconds of delay and
confusion of the doctor were threatened with fatal
consequences for the patient.

In addition to the teaching function, a simulation
class allows students’ knowledge to be evaluated.

76

During the re-briefing, not only the teachers but also
the students had the opportunity to express their
opinion on the success of the training. This led them
not only to play their role or to watch, but also to
learn how to analyze the situation, find mistakes and
find ways to correct them. An important point of this
methodological approach was the ability to replicate
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and use students’ knowledge of previous topics,
which in turn is necessary to form the basis for the
development of clinical thinking.

The analysis of the final results of the study showed
that for disciplines such as pharmacology, which are on
the verge of direct contact of the theoretical base with
clinical situations, the use of imitation approach helps
teachers to identify the most difficult moments for
students in the study of specific topics and substantiates
the need to modify the syllabuses of practical classes
and lectures to improve the quality of education.

Moreover, educational simulation is an important
component of preparation for the objective structured
clinical exam (OSCE), which was introduced into the
educational process according to the Decree of the
Cabinet of Ministers of Ukraine No. 334 of March 27,
2018 [7], including the students of the third year. This
exam includes a list of stations at which each student
should demonstrate acquired competencies (cognitive,
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