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Medical education in Ukraine is currently undergoing substantial challenges associated with the limitations of
traditional bedside teaching and the consequences of the ongoing full-scale war, which has significantly affected healthcare
infrastructure and clinical training bases. The traditional model of training, often described as “see one, do one, teach
one,” no longer fully meets the requirements for developing clinical competencies, particularly in pediatric practice where
many critical conditions occur re?atively rarely. As a result, medical students and residents may have limited changes to
learn and manage high-risk pediatric emergencies during their clinical training.

Simulation-based education has therefore become an important component of medical training. It provides a structured
and safe environment in which learners can repeatedly practice clinical procedures, develop diagnostic reasoning,
improve communication skills and strengthen teamwork abilities without placing patients at risk. In pediatric education,
simulation methods include a wide range of options, i.e. low-fidelity task trainers, high-fidelity computer-controlled
mannequins, standardized patient interactions, in situ simulations conducted within real clinical settings and immersive
virtual reality environments. These approaches support active learning, enable reflective analysis through debriefing and
allow standardized evaluation of clinical competencies.

Within the ERASMUS++ UkraineDigiTrans project, the introduction of simulation-based learning at Bogomolets National
Medical University represents an important step toward modernization of pediatric medical education and alignment with
European competency-based training standards. Further development of simulation infrastructure, systematic faculty
training and expansion of interdisciplinary educational programs will be necessary to ensure the long-term sustainability of
simulation-based learning and to strengthen the quality andg;esilience of pediatric medical education in Ukraine.
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Bypnaka €srenisi, Buroscska Okxcana, Kyyepenko Inna, biaras Anuna, 3emckoB Cepriii. Po3BuTok
Ta poJib CUMYJISALIIHOT0 HABYAHHA Y BUKJIaAaHHi neaiaTpii B HanionanbHoMy MeIUYHOMY YHiBepCUTETI

imeni O. O. bBoromoJbusa B pamkax npoekty ERASMUS+ UkraineDigiTrans

Menuyna ocBita B YKpaiHi CTHKA€THCS 3 CEPHO3HUMM BUKIMKAMH 4Yepe3 eTHYHI OOMEXKEHHs Ta TPUBAJIMN BIUIUB
roBHOMAacHITaOHOT BiffHM Ha KiIiHI4YHI 0a3u HaB4aHHA. TpaauniiHi MiIX0AM HAa OCHOBI HACTABHUIITBA, 1110 CIIMPAIOTHCS Ha
MIPUHINT «1100a4YHB — 3pOOMB — HABYM 1HIIOTO», HEJOCTATHI JUIs 3a0€311eUeHHs] KOMIIETEHTHOCT] Y KpUTHYHIHN Iesiarpuy-
Hilt Jomomo3i. CuMynsIiifHa OCBiTa MPOIOHYE CTPYKTYpPOBaHe, Oe3MeYHEe Ta €(PEKTUBHE PIllICHHS, 110 TO3BOJISIE OaraTo-
Pa30BO MPAKTUKYBAaTH TEXHIYHI HABHYKH, KJIIHITHE MUCIICHHS, KOMaHIHY poOOTY Ta yIpaBliHHSI KPH30BHMH CHTYAIlISIMH
0e3 mKoau Juis mamieHTiB. [lemxiaTpuani CUMYISIIHI MOZATBHOCTI BapifOIOTHCS BiJl TPEHAXKEPIB HU3BKOI JOCTOBIPHOCTI
JI0 BUCOKOJIOCTOBIPHUX KOMII IOTEPH30BAaHMX MAHEKEHIB, CTAaHAPTU30BaHKUX IALlIEHTIB, CUMYIISIIIH Ha poO0oYOMy Micii
Ta 3aHYPIOBAILHUX CEPEJOBUIL BipTyaslbHOT peanbHOCTi. i miaxoau niATpuMyIOTh KOMIUIEKCHUH PO3BUTOK KOMIETEH-
Lil, pedeKCUBHE HABYaHHS Ta CTAH/IAPTH30BaHY OIIHKY, OJHOYACHO MOKPAIYI0YN MDKIMCHHUIUTIHAPHY CHIBIIPALIO Ta
Oe3meky martieHTiB. Y mexax mpoekty ERASMUS+ UkraineDigiTrans BnpoBamkeHHS CHMYIAIIHOI ocBiTH B Hartrio-
HaJbHOMY MeauuHoMy yHiBepcuteTi iMeHi O. O. boromonsls MofepHi3ye TeaiaTpiuHy MiATOTOBKY Ta Y3TOIXKYeE 11 3
€BPONEHUCHKUMH CTAHAAPTAMHU KOMIIETEHTHOCTEH. [IpOMOBKEHHS IHBECTUIIIH y CUMYIIALIIHHY 1H)PACTPYKTYpPY, PO3BUTOK
BUKJIIAI[LKOTO CKJIA/ly Ta MDKJUCIUITTIHAPHE HABYaHHS € KPUTHYHO BRXKIMBUM JUIs 3a0€3MEYESHHsI CTaIOr0 MOKpaIeH-
HS1 TIe/IiaTPUYHOT MEIMYHOI OCBITH Ta PE3yJIbTaTiB OXOPOHH 3/I0POB’s AiTel B YKpaiHi.

KuarodoBi ciioBa: MenuyHa ocBiTad meaiaTpuyHa MiATOTOBKA, CUMYJISIiITHE HaBYaHHS, KJIiHIYHA KOMIICTCHTHICTB,
e3IIeKa MaIfieHTa, CUMYIIAIlS BUCOKOT JOCTOBIPHOCTI, CTAHIAPTH30BaHI MAI[iEHTH, BipTyajdbHA PEaNbHICTh, MUKIUCIIUATLI-
HapHe HaB4aHHSI, ERASMUS+

Introduction. Current Challenges of the Med-  full-scale war has placed unprecedented strain on
ical Education in Ukraine. Over the past several the healthcare system, requiring rapid preparation of
decades the approaches and structure of medical edu-  medical professionals for trauma care, mass casualty
cation have undergone significant transformation. incidents, emergency surgery, critical care and reha-
Traditionally, medical training relied predominantly  bilitation [4, 5]. At the same time, many clinical train-
on the model in which learners acquired knowledge  ing sites have reduced capacity. Moreover, patient
and skills through observation and supervised par-  safety considerations further limit opportunities for
ticipation in patient care [1]. This approach, often = hands-on practice. There is also a growing need to
summarized by the rule “see one, do one, teach one,”  align Ukrainian medical education with European
emphasized training within real clinical environ- competency-based standards, ensuring quality assur-
ments. While this model provided valuable hands-on  ance, standardized assessment and measurable learn-
learning, it was largely dependent on the variable  ing outcomes. Simulation provides a controlled and
case availability. Moreover, it can cause challenges  safe environment in which students and residents
from patients and students side [1, 2]. can practice high-risk procedures, interdisciplinary

In contemporary healthcare systems, several fac-  teamwork and crisis resource management without
tors have exposed limitations of this traditional model. ~ compromising patient safety. Strengthening simula-
The number of medical students and residents has  tion infrastructure, developing faculty competencies
increased substantially. Clinical exposure to rare, are essential steps in modernizing and strengthening
complex or high-acuity conditions has not increased  the resilience of medical education in Ukraine [4-8].
proportionally [3]. Restrictions in working hours, Aim of the study. The aim of this article is to ana-
heightened service demands, ethical considerations  lyze the current challenges of medical education in
and institutional priorities related to patient safety fur- ~ Ukraine and to justify the implementation of simu-
ther limit opportunities for trainees to practice inde-  lation-based pediatric education as an effective tool
pendently. As a result, learners may complete signifi-  for developing clinical competencies, teamwork,
cant part of their education without sufficient exposure  and critical incident management in children, while

to critical cases or uncommon disease presentations. ensuring patient safety and alignment with European
Moreover, reliance on unsupervised experiential ~ competency standards.
learning is no longer considered acceptable in many Medical simulations: an overview. By defini-

settings. These evolving expectations have created an ~ tion, simulation refers to the creation of scenarios
urgent need for structured, safe, and effective expe-  or environments designed to closely replicate real-
riential learning modalities. Simulation-based edu-  world clinical situations for the purposes of educa-
cation has emerged as a powerful response to these  tion, assessment or system of evaluation. Through-
challenges [3.,4]. out the history, simulation has been used in high-risk

In Ukraine, the need for simulation-based med-  fields where errors can have striking consequences.
ical education is particularly urgent. The ongoing  Medicine adopted simulation more formally in the
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mid-20th century [9]. Early systems of medical simu-
lations were limited and costly. Further technological
progress has transformed the field. Today, medical
simulation encompasses a wide range of modalities
and fidelity. Fidelity refers to the degree to which
the simulation replicates the real clinical systems.
Low-fidelity simulators include static mannequins
and partial task trainers used to practice specific pro-
cedures such as intubation, intravenous insertion, or
lumbar puncture. These tools allow repetitive skill
development in a focused manner [9, 10].

High-fidelity simulators include computer-con-
trolled mannequins capable of mimicking complex
physiological responses and clinical conditions.
These advanced systems reproduce heart sounds,
breath sounds, pulses, pupillary responses, speech
and dynamic changes in vital signs etc. Physiological
parameters can evolve in response to medications or
interventions administered by learners. High-fidelity
simulators require financial investment, technologi-
cal innovation has made them increasingly accessible
to academic and tertiary care centers [10].

Types of Simulations in Pediatric High Medical
Education. Simulation-based education in pediatrics
includes a spectrum of modalities that differ in com-
plexity, fidelity and educational purpose. Together,
these modalities allow structured development of
technical skills, clinical reasoning, communication,
teamwork and systems-based practice [11].

Low-fidelity simulation is primarily designed for
acquisition and repetition of specific procedural skills.
In pediatric training these include peripheral intrave-
nous access, airway management, lumbar puncture
and basic life support. Such models enable conduct
practice in a safe environment and are particularly
suitable for early-stage learners. Although they do not
show full clinical realism. These types of simulations
are effective for building technical confidence before
transitioning to more complex scenarios.

High-fidelity simulations provide advanced
computerized mannequins capable of reproducing
dynamic physiological and pathological processes
i.e. respiratory distress, arrhythmias, seizures or
shock. This approach is widely used in neonatal
resuscitation, pediatric advanced life support, trauma
management and critical care scenarios. High-fidel-
ity simulation are capable of development of clinical
decision-making, situational awareness crisis situ-
ation management skills. It also provides ability to
have a structured debriefing, which is essential for
reflective learning [12].

Standardized patient simulation focuses on com-
munication and professional competencies. Trained
actors play parents or adolescent patients, allowing

learners to practice history taking, counseling, shared
decision-making and conduct difficult communica-
tions. This approach is particularly relevant in pedi-
atrics, where interaction with caregivers plays a cen-
tral role in clinical care [11, 12]. It is also commonly
used in objective structured clinical examinations for
assessment purposes.

Another type of simulation is in situ simulation. It
can be conducted within real clinical environments,
such as pediatric wards, emergency departments,
surgery rooms or pediatric intensive care units. This
format is helpful in the interdisciplinary teamwork
training, decision making [13].

Finally, virtual reality (VR) training takes pedi-
atric simulation to a fully immersive level. Learners
wear a headset and enter a 3D environment. It can
replicate high-pressure clinical settings, such as an
Intensive Care Unit (ICU) or trauma incident. Inside
this virtual space they interact with Al-powered pedi-
atric patients, team members and medical equipment
in real time. VR training doesn’t replace traditional
methods but it adds repetition, immersion and emo-
tional engagement into the learning process.

Benefits of VR pediatric simulation include:
unlimited practice in rare, high-risk pediatric scenar-
ios, building muscle memory (in surgery tainings)
and faster clinical decision-making. VR is a safe,
controlled space to practice communication under
pressure. Moreover, there is no need for physical
space, equipment setup or live instructors [11, 14]. In
Figure 1 we summarize types of simulations availa-
ble for the medical training.

The figure presents the main components of sim-
ulation-based education, including immersive expe-
riential learning in realistic environments, structured
reflective debriefing, and opportunities for repeated,
risk-free practice. It demonstrates how simulation
contributes to the development of knowledge, tech-
nical skills, and professional attitudes; provides
exposure to uncommon or high-risk clinical condi-
tions; supports the evaluation of new equipment and
treatment protocols; enables standardized assessment
through consistent scenarios; and promotes multidis-
ciplinary team training.

Thus, the integration of multiple simulation
modalities within pediatric curricula supports com-
prehensive competency development while main-
taining patient safety and educational consistency.

Benefits of Simulation in Pediatrics Learn-
ing. Simulations offer lots of advantages in pediatric
medicine. Critical pediatric emergencies are rela-
tively uncommon but require immediate, coordinated
responses and therefore are in urgent need to learn
during the studying in medical schools [15]. Medi-
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Fig. 1. Key functions and educational outcomes of simulation-based learning

cal doctors may encounter life-threatening pediatric
events only partially during training. The rarity of
such cases can lead to the lead to the lack of knowl-
edge and skills mastery.

Simulation allows repeated exposure to high-risk,
low-frequency events such as respiratory failure, sep-
tic shock, trauma, or neonatal resuscitation. Learners
can practise both technical procedures and complex
decision-making in a safe environment. Errors can
occur without harm, and scenarios can be repeated
until mastery is achieved [15, 16].

Simulation-based education provides immersive
experiential learning in realistic environments com-
bined with reflective learning through structured
debriefing. It supports the development of knowl-
edge, technical skills, and professional attitudes,
enables on-demand exposure to uncommon con-
ditions, allows risk-free practice with opportuni-
ties for repetition, facilitates the evaluation of new
equipment, interventions, or treatment protocols,
ensures standardized assessment through consistent
clinical scenarios, and promotes multidisciplinary
team training.

One of the most significant emerging benefits of
simulation lies in team-based training and human
factors education. Many adverse clinical outcomes
result from communication failures, unclear leader-
ship or misunderstanding in teamwork rather than
purely technical deficiencies. Simulation enables
multi-disciplinary teams to practice crisis resource
management skills, improve coordination and iden-
tify latent safety threats within healthcare systems.
Evidence suggests that structured team simulation

training can improve team behavior and may contrib-
ute to reductions in medical error [17-19].

On the other hand, simulation-based education in
pediatrics improves patient safety, clinical outcomes
and the overall care experience [18]. By enabling
healthcare providers to practice high-risk and rare
scenarios in a controlled environment, it lowers the
risk of medical errors and strengthens emergency
care. Teams trained through simulation identify clin-
ical deterioration earlier, initiate life-saving inter-
ventions more rapidly and work together more effec-
tively during critical events. This leads to safer care,
fewer complications and faster recovery for children.
Simulation also enhances communication skills, sup-
porting clearer explanations, empathetic interactions
and better guidance for families during stressful sit-
uations. Furthermore, it promotes consistent training
standards across institutions, including underserved
and rare areas, helping ensure that children receive
high-quality care regardless of location [19-22].

The figure shows the interrelated components of
simulation-based education, including realistic clin-
ical scenarios, active learner participation, facilita-
tor guidance, structured debriefing, and feedback. It
outlines how these elements interact to support skill
acquisition, clinical reasoning, teamwork, and safe
clinical practice.

Overall, simulation education supports compe-
tent clinicians, dependable healthcare systems and
improved pediatric outcomes.

Discussion. The results of this study confirm the
key role of simulation-based education in modern
pediatric training in Ukraine. In the context of lim-
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Benefits from
students side

* Immersive, experiential learning in realistic environments

= Reflective learning through structured debriefing

* Development of knowledge, technical skills, and professional attitudes
* On-demand exposure to uncommon conditions

= Risk-free practice with opportunity for repetition

» Evaluation of new equipment, interventions, or treatment protocols

* Standardized assessment using consistent clinical scenarios

= Multidisciplinary team training

* Clinical outcomes

Benefits from
patients side

* Patient safety improvement

* Overall care experience imorovement

* Lowers the risk of medical errors

= Strengthens emergency care

» Consistent training standards across institutions.

y

Fig. 2. Structure and elements of simulation-based education

ited clinical resources and increasing patient safety
requirements, full-scale russian aggression the tradi-
tional apprenticeship model of “see one, do one, teach
one” is insufficient to ensure full clinical competence
[5-8]. Simulation-based learning allows students and
residents to gain practical experience in a controlled
environment. Under these circumstances students
can repeatedly practice both technical skills and clin-
ical decision-making in complex and rare scenarios.

The integration of various simulation types, i.e.
from low-fidelity trainers to high-fidelity mannequins,
standardized patients, in situ simulations and virtual
reality provides comprehensive competency develop-
ment, including clinical reasoning, teamwork and cri-
sis management. Structured reflective debriefing after
simulation sessions is particularly important, as it pro-
motes knowledge consolidation, error awareness, and
professional behavior improvement [9, 11].

One of the most significant benefits of simula-
tion-based education is the development of interdisci-
plinary teamwork and preparedness for critical events
[9,10]. Evidence shows that many adverse clinical out-
comes are associated not only with technical errors but
also with communication failures, unclear leadership,
and inadequate team coordination. Simulation train-
ing allows latent safety threats to be identified, crisis
resource management skills to be practiced, and team
interaction to be improved [12-14].

Within the framework of the ERASMUS+
UkraineDigiTrans project, the implementation of
simulation-based education at Bogomolets National
Medical University modernizes pediatric training
and aligns it with European competency standards.

Experience demonstrates that combining multiple
simulation modalities ensures standardized assess-
ment of knowledge and skills, which is essential
for quality assurance in education and patient safety
improvement.

At the same time, sustainable implementation of
simulation-based education requires further invest-
ment in infrastructure, faculty development and
interdisciplinary training programs. Supporting and
expanding simulation methods nationally could
significantly enhance the quality of pediatric edu-
cation and improve pediatric healthcare outcomes
in Ukraine, particularly under conditions of limited
clinical resources and high-risk scenarios.

Thus, simulation-based education is an effective
tool that integrates patient safety, clinical compe-
tency development and alignment with international
standards, making it an essential component of mod-
ern pediatric medical training.

Conclusions

1. Simulation-based education has become an
essential component of modern pediatric medical
training. It addresses the limitations of the traditional
apprenticeship model by providing structured and
safe opportunities for experiential learning, ensuring
exposure to complex and high-risk clinical situations
while maintaining patient safety.

2. The integration of low- and high-fidelity sim-
ulation, standardized patients, in situ training and
virtual reality enables comprehensive competency
development. Simulation also enables standardized
assessment and supports alignment with competen-
cy-based educational standards.
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3. Within the framework of the ERASMUS+ Ukrain- 4. Continued development of simulation infra-
eDigiTrans project, the implementation of simulation-based ~ structure, faculty training and interdisciplinary col-
education at Bogomolets National Medical University con-  laboration will be necessary to ensure sustainability
tributes to the modernization of pediatric training in Ukraine ~ and long-term impact on medical education and pedi-
and its harmonization with European educational standards. ~ atric healthcare outcomes.
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