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◼ Abstract. The article aimed to determine the role of simulation centres in modernising postgraduate 
medical education and strengthening practical training to develop professional competencies among healthcare 
professionals. The research methodology was based on an applied pedagogical design incorporating theoretical-
analytical and quasi-experimental components. The empirical stage was conducted from 16 to 27 February 
2026 at the Educational and Research Institute of Postgraduate Education at Zaporizhzhia State Medical and 
Pharmaceutical University, involving 48 intern doctors who underwent an initial and final comprehensive 
assessment of their professional competencies. The results showed that simulation centres function as organised 
educational environments in medical education, where clinical scenarios, the safe practice of algorithms, team 
interaction, standardised assessment and debriefing ensure the formation of professional competencies. The 
methodological analysis substantiated the integration of simulation technologies into postgraduate medical 
education through a combination of competency-, activity-, scenario-, problem-, interprofessional and reflective 
approaches. Following simulation training, assessment demonstrated statistically significant improvements in 
intern doctors’ results: theoretical preparedness increased from 12.4 ± 2.1 to 17.1 ± 1.8 points; practical actions, 
from 24.6 ± 4.3 to 34.8 ± 3.1 points; and self-assessment of professional readiness, from 18.2 ± 3.5 to 25.7 ± 2.8 
points. The greatest increase was recorded in the reflective component (44.8%), indicating the effectiveness of 
debriefing. Further development of simulation centres should focus on virtual simulations, telesimulation, digital 
checklists, electronic portfolios, and artificial intelligence tools. A one-group quasi-experimental study in the 
system of postgraduate medical education demonstrated a statistically significant improvement in professional 
competency indicators among intern doctors after simulation training, particularly in terms of theoretical 
preparedness, practical actions, team interaction and reflective readiness. These results could be utilised by higher 
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practical skills. The study by P. Ivanchov et al. (2024) 
considered integrated simulation-based training of 
surgical skills as a means of strengthening procedural 
training in medical universities. In that study, surgi-
cal simulation scenarios were presented as a means of 
combining intervention algorithms, technical accuracy, 
the sequence of clinical decisions, and safety controls 
during performance.

Integrating simulation technologies into postgrad-
uate medical education is associated with a shift in 
focus from knowledge transmission to fostering prac-
tical, communicative, team-based, and reflective skills 
among healthcare professionals. A.S. Biduchak (2025) 
analysed team-oriented training in Ukrainian and Eu-
ropean educational contexts. In this learning model, 
the simulation centre facilitates not only the practice of 
individual clinical actions, but also coordinated inter-
professional interaction, the distribution of functions, 
communication, and joint decision-making in simu-
lated clinical situations. The study by Y. Shpryakha et 
al. (2025) assessed the effectiveness of clinical simula-
tion-based learning through the development of practi-
cal skills among medical students. The results obtained 
confirm that simulation training should be assessed not 
merely by participation, but by the dynamics of specific 
skills that can be evaluated using checklists and clinical 
scenarios. S. Shapovalov et al.  (2025) linked the chal-
lenges of postgraduate medical education to the need 
to update the content, forms, and mechanisms of pro-
fessional learning. This highlights the importance of 
simulation centres as tools for the regular practice of 
practical actions, clinical algorithms, and profession-
al decisions throughout a doctor’s career. Y.  Nemy-
rovych et al. (2024) considered innovative educational 
technologies to be a factor in improving continuing pro-
fessional development for doctors, as such approaches 
can adapt learning to the needs of adult professionals 
and increase its practical orientation. The researchers 
confirmed that simulation technologies can be integrat-
ed into both separate training modules and the system 
of continuous professional development, where flexi-
bility, practical orientation, and the ability to repeated-
ly assess competencies are priorities.

International approaches to simulation-based 
medical education emphasise the need for evidence 
of its impact, the importance of debriefing, and the re-
quirement to evaluate not only technical actions, but 
also clinical thinking, communication, and teamwork. 
C.  Elendu  et al.  (2024) demonstrated the impact of  

◼ Introduction
Postgraduate medical education must ensure the re-
newal of knowledge and the reproducible readiness of 
healthcare professionals to perform clinical actions in 
situations where an error directly affects the patient’s 
condition. Simulation centres facilitate the develop-
ment of practical skills in a controlled environment, 
combining the practice of procedures, clinical algo-
rithms, communication, and team interaction with the 
objective assessment of learning outcomes. The de-
velopment of simulation centres is a prerequisite for 
strengthening the practical orientation of postgradu-
ate training and for the structured continuing profes-
sional development of healthcare professionals. The 
absence of the systematic integration of simulation 
centres into postgraduate medical education can re-
sult in a discrepancy between theoretical training and 
clinical practice, uneven professional competency lev-
els, and increased risks to patient safety. This compli-
cates the provision of predictable quality medical care 
and poses challenges to the professional responsibility 
of healthcare providers.

In medical education in Ukraine, simulation-based 
learning should be considered a tool for preserving 
practical training, standardising clinical actions, and 
creating a safe environment for practising profession-
al skills. A study by O.  Yuryk  et al.  (2024) examined 
how Ukrainian higher medical education institutions 
used innovative simulation technologies to maintain 
practical training during wartime. The authors demon-
strated that simulation-based learning not only en-
sured the continuation of the practical component of 
the educational process when access to clinical bases 
was limited, but also strengthened the opportunity 
to safely practise professional actions in a controlled 
environment. M. Chavarha et al.  (2025) revealed how 
medical education was adapted to crisis conditions 
through organisational restructuring, digital support, 
and renewed methodological approaches. The results 
showed that simulation centres can ensure the conti-
nuity of practical training for healthcare professionals 
when access to the clinical environment is restricted. 
The article by Z.R. Kocherga et al.  (2024) presented a 
development strategy for simulation-based learning 
through organisational, methodological, and resource 
conditions for its implementation in the educational 
process. Within this approach, the simulation centre is 
presented as an institutional environment combining 
technical equipment, scenario-based learning, peda-
gogical support, and control over the development of 

medical education institutions, postgraduate education institutes, simulation centres, and clinical discipline 
teachers to develop, implement, and assess simulation training in professional development programmes for 
healthcare professionals

◼ Keywords: debriefing; artificial intelligence; clinical scenarios; digital checklists; team interaction; professional 
competencies; patient safety
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simulation training on medical education in terms of 
its contribution to the development of clinical skills, 
professional confidence, and a safe learning environ-
ment. In postgraduate education, these findings high-
light the importance of learning formats that enable 
healthcare professionals to update their theoretical 
knowledge and assess their preparedness for clinical 
situations. C.  Patocka  et al.  (2024) evaluated the im-
pact of targeted simulation training on learning out-
comes, professional preparedness, and the quality of 
practical actions performed by healthcare profession-
als prior to the execution of clinical procedures. The 
authors demonstrated that short simulation sessions 
can quickly restore or reinforce practical skills prior 
to performing responsible clinical procedures. J. Berg-
er-Estilita  et al.  (2021) analysed the communica-
tive content of debriefing in simulation-based med-
ical education using an analytical framework and a 
mixed-methods approach. The results showed that the 
effectiveness of simulation-based learning depends 
not only on the realism of the scenario, but also on the 
quality of the subsequent analysis, during which er-
rors are transformed into professional experience.

While previous studies have adequately covered 
the organisational, technological, and methodological 
foundations of simulation-based learning, the connec-
tion between institutional development of simulation 
centres and professional competency development 
among postgraduate medical students remains under-
developed. This study aimed to determine the signifi-
cance of simulation centres as an innovative educa-
tional environment for renewing postgraduate medical 
education, improving practice-oriented training, and 
forming professional competencies among healthcare 
professionals. To this end, the following tasks were de-
fined: analysing trends in the development of simula-
tion centres in professional education and continuing 
learning for healthcare professionals; characterising 
methodological approaches to integrating them into 
postgraduate medical education and assessing their 
impact on professional competencies; assessing chang-
es in professional competency indicators among intern 
doctors after using simulation technologies; and outlin-
ing prospects for developing simulation centres in an 
era of educational digitalisation.

◼ Materials and Methods
The work’s methodology was based on an applied 
pedagogical design that combined theoretical-analyt-
ical and quasi-experimental components. The theoret-
ical-analytical component involved studying scientific 
approaches to developing simulation centres, the meth-
odological foundations for integrating them into post-
graduate medical education, and the role of simulation 
technologies in developing professional competencies 
among healthcare professionals. The quasi-experi-
mental component aimed to assess the development of 

professional competencies among learners before and 
after they completed simulation-based learning. Zapor-
izhzhia State Medical and Pharmaceutical University in 
Ukraine, specifically its Educational and Research In-
stitute of Postgraduate Education, was selected as the 
location for the empirical stage. The study period was 
from 16 to 27 February 2026. This time interval was 
chosen to ensure a complete cycle of simulation-based 
learning, with initial and final assessments of profes-
sional competencies conducted sequentially.

The theoretical-analytical component of the study 
was based on scientific works revealing the content, 
functions, and educational potential of simulation-based 
learning in medical education (Saleem & Khan,  2023; 
Ajemba et al., 2024). To clarify the institutional dimen-
sion of the problem, studies devoted to the organisa-
tional and pedagogical foundations of simulation centre 
operation were analysed (Carter & Al-Shanteer, 2025; 
Zeng et al., 2025). As the study was conducted in the con-
text of postgraduate medical education, attention was 
given to works addressing the continuing professional 
development of healthcare professionals (Tavares  et 
al., 2023; Abdool et al., 2025). The methodological basis 
for evaluating simulation-based learning outcomes was 
defined in relation to the competency-based approach 
in medical education (Zafošnik  et al.,  2024; Fisk  et 
al., 2025). The communicative and team-based aspects 
of professional training were analysed based on sources 
examining team interaction in medical education (Kiess-
ling et al., 2022; Sung & Hsu, 2025). The reflective com-
ponent of the study was substantiated through works 
examining the role of debriefing in simulation training 
(Ahmad  et al.,  2023; Salik & Paige,  2023). In light of 
changes to the educational process, studies examining 
the digitalisation of medical education and the use of 
digital tools in specialist training were also analysed 
(Almousa et al., 2021; Sun et al., 2024). To compare na-
tional and international experience, sources devoted to 
international approaches to organising simulation train-
ing were also considered (Rossler et al., 2021; Watts et 
al., 2021). The analysis of these works made it possible 
to clarify the functions of the simulation centre as an 
educational environment, determine the conditions for 
its integration into postgraduate medical education and 
substantiate the components of assessing professional 
competencies among intern doctors. The content of the 
clinical scenarios was linked to the criteria for stand-
ardised assessment of practical actions, which made 
it possible to align the learning situations with the ex-
pected outcomes of the simulation training (Bahattab et 
al., 2023; Klein et al., 2025). The organisation of peda-
gogical support, the role of the teacher-facilitator and 
the structure of post-scenario analysis were substantiat-
ed with regard to approaches to facilitation and debrief-
ing (des Ordons et al.,  2022; Dieckmann  et al.,  2023).

A total of 48 intern doctors specialising in “Gener-
al Practice – Family Medicine” and undergoing training 
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at the research base took part in the empirical stage of 
the study. The sample was formed through purposive 
voluntary sampling, as it included doctors undertaking 
the relevant postgraduate training cycle, participating 
in simulation training, and consenting to the use of an-
onymised results for scientific purposes. Information 
about participant recruitment was provided during an 
organisational meeting before the training cycle began 
and via an information notice circulated among the 
intern doctors. Participants’ ages ranged from 24 to 
37 years, with an average age of 28.7 ± 3.4 years. The 
sample included 18 men and 30 women, reflecting the 
actual composition of the academic group of intern 
doctors, and this was not an additional criterion for 
sample formation. Inclusion criteria included being an 
intern doctor specialising in “General Practice – Family 
Medicine”, participating in the full cycle of simulation 
training, completing initial and final assessments, and 
providing voluntary consent to participate in the study 
and to use anonymised results. The exclusion criteria 
were incomplete simulation training, absence of results 
from one of the assessment stages, refusal to partici-
pate, and impossibility of comparing initial and final 
data. All participants completed the simulation training 
and were included in the final analysis.

The empirical stage of the study was conducted in 
a training classroom equipped for simulation-based 
learning, team interaction and practical algorithms, at 
the research site. The study was conducted in accord-
ance with the relevant ethical guidelines (European 
Commission, 2021; The Declaration of Helsinki, 2024). 
The simulation training comprised four sessions of 
three academic hours each, totalling 12 academic 
hours. Professional competencies were assessed using 
the authors’ own instruments: a theoretical knowledge 
test, a self-assessment questionnaire on profession-
al readiness, and an expert checklist for evaluating 
practical performance. These instruments underwent 
preliminary methodological verification before the 

main stage of the study. The content validity of the 
instruments was ensured through expert assessment 
of their structure, content, and alignment with the 
objectives of the simulation training. Five specialists 
were involved in the expert assessment: three clinical 
discipline teachers with experience of training intern 
doctors and two simulation-based learning specialists 
who had participated in the organisation and delivery 
of practice-oriented training in medical education. The 
experts analysed how well the test items, questionnaire 
statements and checklist criteria corresponded to the 
aims and objectives of the training, the components 
of professional competencies, the content of typical 
simulation tasks and the expected learning outcomes. 
The instruments were assessed according to the fol-
lowing criteria: content relevance; methodological ap-
propriateness; clarity of wording for intern doctors; 
unambiguity of scaling; the possibility of objectively 
recording results; and suitability for comparing initial 
and final assessments. The correspondence between 
the test items and the content of the clinical algorithms, 
between the questionnaire statements and the indica-
tors of subjective professional readiness, and between 
the checklist criteria and the practical, communicative 
and reflective actions performed during the simulation 
training was analysed separately. Following an expert 
discussion, the formulations of the test items, self-as-
sessment indicators and practical assessment criteria 
were clarified. The pilot application of the instruments 
enabled the clarity of the instructions, the unambiguity 
of the scaling, and the convenience of recording results 
to be checked. To minimise subjectivity in expert as-
sessment, the checklist was used in a standardised for-
mat with predefined criteria and the same assessment 
scale for all participants. To determine the cognitive 
component of professional competencies, a theoretical 
knowledge test was used to assess understanding of 
clinical algorithms, the sequence of actions, the princi-
ples of patient safety, and team interaction (Table 1).

Testing block Content of assessment Number of tasks

Clinical algorithm Sequence of actions in a clinical situation 5 (1 point for each correct answer)

Initial assessment
of the patient’s condition

Determining examination priorities, recognising signs
of an emergency condition, assessing risks 5 (1 point for each correct answer)

Patient safety Compliance with rules for the safe performance
of procedures, prevention of errors, risk control 4 (1 point for each correct answer)

Team interaction Distribution of roles, transfer of information, coordination
of actions within the team 3 (1 point for each correct answer)

Debriefing  
and error analysis

Understanding the importance of feedback, reflection
and correction of subsequent actions 3 (1 point for each correct answer)

Table 1.  Structure for assessing the theoretical preparedness of intern doctors

Note: the test was administered before the beginning and after the completion of the simulation training; the final 
version was equivalent to the initial version in terms of structure, difficulty and distribution of thematic blocks
Source: compiled by the authors

To assess the subjective-reflective component of 
professional readiness, a self-assessment questionnaire 
was used, which made it possible to identify how intern 

doctors assessed their own readiness to perform clinical 
actions, make decisions, engage in team interaction and 
analyse errors before and after the training (Table 2).
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Table 3. Expert assessment checklist of practical actions during the simulation task

Table 2. Self-assessment questionnaire of professional readiness of intern doctors

Note: the checklist was used for expert assessment of practical actions during the performance of the simulation 
task before the beginning and after the completion of the training; each criterion was assessed on a five-point scale: 
1 point  – the action was not performed or was performed with errors that compromised patient safety or made 
it impossible to achieve the aim of the clinical stage; 2 points – the action was performed fragmentarily, with the 
omission of several mandatory elements or with a violation of the sequence of performance; 3 points – the action 
was performed generally in accordance with the criterion, but with individual omissions of elements or inaccuracies 
in the sequence; 4 points – the action was performed in accordance with the criterion, sequentially, with isolated 
inaccuracies that did not alter the clinical logic of performance; 5 points – the action was performed fully, sequentially, 
independently and in accordance with patient safety requirements
Source: compiled by the authors

Note: the questionnaire was administered before the beginning and after the completion of the simulation training; 
each of the 6 indicators was assessed on a five-point scale: 1 point  – strongly disagree with the statement; 2  
points – rather disagree; 3 points – partly agree/partly disagree; 4 points – rather agree; 5 points – strongly agree
Source: compiled by the authors

Self-assessment 
indicator Statement before training Statement after training Scale

Readiness to perform 
a clinical algorithm

I am ready to perform a clinical algorithm 
in a clinical situation

After the training, I am ready to perform a 
clinical algorithm in a clinical situation 1-5

Confidence in making 
clinical decisions

I am confident in making clinical decisions 
during an emergency condition

After the training, I am confident 
in making clinical decisions during 

an emergency condition
1-5

Readiness for  
practical actions

I am ready to perform practical actions in 
accordance with patient safety requirements

After the training, I am ready to perform 
practical actions in accordance with patient 

safety requirements
1-5

Team interaction I am ready to interact with other team 
members while performing a clinical task

After the training, I am ready to interact with 
other team members while performing 

a clinical task
1-5

Professional 
communication

I am ready to communicate information 
clearly, ask clarifying questions 

and coordinate actions within the team

After the training, I am ready to communicate 
information clearly, ask clarifying questions 

and coordinate actions within the team
1-5

Reflection and error 
analysis

I am able to analyse my own errors after 
completing a clinical scenario

After the training, I am able to analyse my own 
errors after completing a clinical scenario 1-5

To record the practical and communicative-team 
components of professional competencies, an expert 
assessment checklist was used. Practical actions were 
assessed by one teacher-facilitator with experience 
in conducting simulation-based learning. The facili-
tator assessed the actual performance of the clinical  

algorithm, technical accuracy, safety of actions, com-
munication and decision-making during the simulation 
task using a standardised checklist with pre-defined 
criteria and the same assessment scale for all partici-
pants, which was used to minimise the subjectivity of 
expert assessment (Table 3).

Assessment criterion Content of the criterion Maximum score

Initial assessment of 
the patient’s condition

Sequential determination of the patient’s condition, recognition of 
signs of urgency, determination of action priorities 5

Compliance with the 
clinical algorithm

Performance of actions in accordance with 
the defined sequence, absence of critical omissions 5

Technical accuracy 
of practical actions

Correct performance of manipulations, accuracy of 
movements, compliance with the technique of performance 5

Patient safety Compliance with safety rules, risk control, preventio of 
actions that may worsen the patient’s condition 5

Team interaction Distribution of roles, coordination of 
actions, involvement of other team members 5

Professional communication Clarity of information transfer, use o  
clarifications, correctness of team messages 5

Clinical decision-making Selection of justified actions according to 
the situation, timeliness of decisions 5

Reflection during debriefing Ability to explain one’s own actions, identify errors 
and propose ways of correction 5
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To detail the results of the expert assessment from 
the checklist, the communicative and teamwork com-
ponents were identified separately. The communica-
tive-team component was calculated as the mean of 
the two criteria, “Team interaction” and “Professional 
communication”, each of which was assessed on a scale 
of 1-5. The reflective component was determined ac-
cording to the “Reflection during debriefing” criterion, 
which was also assessed within the 1-5 point range. 
Self-assessment of professional readiness was analysed 
separately using a questionnaire. Therefore, it did not 

replace the expert assessment of practical, teamwork 
and reflective indicators. The training content aimed to 
practise clinical algorithms in typical emergency situa-
tions relevant to intern doctors specialising in “Gener-
al Practice  – Family Medicine”. During the simulation 
sessions, participants practised the following: initial 
assessment of the patient’s condition; determination of 
clinical action priorities; compliance with emergency 
care algorithms; performance of practical actions; pro-
fessional communication; team interaction; and error 
analysis during debriefing (Table 4).

Stage of study organisation Content of the stage Instruments/result

Initial assessment
Initial assessment of the baseline level of preparedness 
of intern doctors. Testing of theoretical knowledge, self-
assessment questionnaire of professional readiness and 

primary performance of the simulation task were conducted

Theoretical knowledge test; self-assessment 
questionnaire; expert assessment checklist 

of practical actions. Baseline indicators of the 
cognitive, practical and subjective-reflective 

components were determined

Orientation-algorithmic stage
Orientation in the simulation environment, familiarisation 

with working rules, practice of initial assessment of the 
patient’s condition, determination of clinical action priorities 

and the team interaction algorithm

Briefing; performance of a basic simulation 
task; short debriefing. Understanding of 

the structure of the simulation task and the 
requirements for safe performance 

of actions was formed

Practice-procedural stage
Practice of the sequence of practical actions in a clinical 
situation, compliance with patient safety requirements, 

technical accuracy of procedure performance, 
correction of typical errors

Simulation task; expert observation; 
debriefing. The correctness of the clinical 

algorithm and the safety of 
practical actions were clarified

Communicative-team stage
Practice of professional communication, distribution 
of functions within the team, transfer of information, 
coordination of actions and clinical decision-making 

in a team format

Team simulation task; facilitated debriefing. 
The quality of interaction, communication 

and coordination of participants’ 
actions was assessed

Integration stage
Comprehensive performance of the simulation task with 

integration of the clinical algorithm, practical actions, team 
interaction, professional communication 

and reflective analysis

Final simulation task; expert observation; 
concluding debriefing. Participants’ 

readiness for the holistic performance of a 
professional task was recorded

Final assessment
Final assessment of professional competencies according 
to the same components as at the beginning of the study. 
Repeated testing, questionnaire completion and expert 

assessment of simulation task performance were conducted

Theoretical knowledge test; self-assessment 
questionnaire; expert assessment checklist. 

The dynamics of the cognitive, practical, 
communicative-team and subjective-

reflective components were determined

Source: compiled by the authors

Table 4. Organisational structure of the simulation training and assessment of professional competencies

The training was conducted by clinical discipline 
teachers and a teacher-facilitator. They provided in-
struction and support for simulation sessions and de-
briefing, as well as recording results using checklists. 
After completing the training tasks, participants dis-
cussed the sequence of actions, clinical decisions, com-
munication, distribution of roles, and errors related to 
patient safety. The assessment results were compared 
at the start and end of the simulation training. The 
results were statistically processed using Statistica 
13.0 (USA). Quantitative indicators from testing, ques-
tionnaire completion and expert checklist assessment 
were analysed by assigning a score to each indicator; 
the mean value and standard deviation were then de-
termined for each indicator. The dynamics between 
the initial and final assessments were evaluated ac-
cording to the difference in mean scores, percentage 

increase, and level of statistical significance of the dif-
ferences. Additionally, the effect size was determined 
for the main indicators as the standardised mean 
change dav, which is calculated as the ratio of the dif-
ference between the final and initial mean values to 
the average standard deviation of the two measure-
ments. The normality of the distribution was checked 
using the Shapiro-Wilk test. Paired statistical analysis 
was applied to each indicator since the results of the 
same interns before and after simulation training were 
compared using a one-group ‘before-and-after’ design. 
Differences between the initial and final assessments 
were analysed using paired comparisons: Student’s 
t-test for dependent samples was used for normal 
distribution and the Wilcoxon test for non-normal 
distribution. Differences were considered statistically  
significant at p < 0.05.
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◼ Results and Discussion
Trends in the development  
of simulation centres in medical education
The development of simulation centres in medical 
education reflects a shift from fragmented individual 
practices to the creation of a controlled educational 
environment. In this environment, clinical scenarios, 
practical actions, team interactions, assessments and 
reflections form a comprehensive learning cycle. Ac-
cording to this logic, a simulation centre is not mere-
ly a technical base equipped with mannequins, train-
ers and digital tools; it is also a space for developing 
professional competencies. For postgraduate medical 
education, this is significant, as intern doctors require 
not only an update to their knowledge, but also verifi-
cation of their ability to act in situations requiring rap-
id clinical decision-making, adherence to an algorithm, 
communication, and ensuring patient safety.

The analysis showed that simulation-based learn-
ing is used to repeatedly practise clinical skills, correct 
errors and perform actions repeatedly, which corre-
sponds to the understanding of healthcare simulation 
as an effective way of learning in medical and health 
care education (Saleem & Khan, 2023). This organisa-
tion of learning enables the risky elements of training 
to be transferred from the real clinical environment 
into a controlled educational situation, where an er-
ror does not harm the patient, but instead provides a 
basis for professional analysis. This is consistent with 
the view of P. Abdool et al.  (2025), who linked simu-
lation-based education to continuing professional de-
velopment, quality improvement and patient safety. 
Unlike traditional learning, where errors are often 
only identified in clinical practice, the simulation for-
mat enables them to be recorded in the learning envi-
ronment, their causes to be explained, and safer algo-
rithms for subsequent actions to be developed. In this 
context, the simulation centre becomes a pedagogical 
environment in which the technical improvement of 
clinical actions and the professional responsibility of 
doctors are developed.

Within the structure of the identified trends, a 
distinct shift towards viewing the simulation centre 
as an organisational and pedagogical infrastructure 
combining space, equipment, scenarios, teacher train-
ing, assessment criteria, and feedback can be observed 
(Rege, 2020; Carter & Al Shanteer, 2025). The effective-
ness of such a centre is not determined by the number 
of technical resources available, but by its ability to en-
sure a consistent learning process, from setting an ed-
ucational objective to assessing the outcome. A similar 
position was taken by A. Zeng et al. (2025), who linked 
the establishment of a medical simulation centre to the 
modernisation of medical education content, techno-
logical provision, and interdisciplinary training organi-
sation. Therefore, the simulation centre should be con-
sidered an integral part of the educational programme,  

rather than a supplementary space for isolated practi-
cal training. This is particularly evident in postgradu-
ate education, since adult professionals require clear 
objectives, practical content, objective assessment and 
the ability to immediately correlate the completed task 
with future clinical activity.

Analysis of simulation-based learning design 
showed that, provided defined objectives, algorithms 
of action, assessment criteria and expected outcomes 
are in place, clinical scenarios can ensure the stand-
ardisation of practical training. As a result, different 
participants undergo comparable learning experi-
ences and teachers have a basis for more objective 
assessment of their actions. K.  Rossler  et al.  (2021) 
further developed this position in their standards for 
simulation-enhanced interprofessional education, em-
phasising the importance of aligning learning objec-
tives, team interaction, scenario design and feedback. 
P.I. Watts et al. (2021) approach complements this po-
sition by considering the design of simulation-based 
learning in terms of the structured nature of the sce-
nario, the realism of the environment, defined roles, 
and assessment criteria. Thus, standardisation in a 
simulation centre does not entail the mechanical rep-
etition of identical exercises; rather, it ensures meth-
odological transparency, reproducibility, and compa-
rability of training outcomes.

In competency-based medical education, the effec-
tiveness of a simulation centre is assessed differently: 
participation in training is not the criterion, but rather 
the ability to perform a professional action according 
to defined criteria. In such a model, the clinical scenar-
io enables the simultaneous assessment of knowledge 
of the algorithm, the technical correctness of actions, 
the quality of communication, the ability to coordinate 
within a team, and reflection after completing the task. 
This is consistent with the conclusions of P.  Fisk  et 
al. (2025), who investigated the relationship between 
simulation-based education and competency-oriented 
medical training in the context of emergency clinical 
situations. This approach explains why the simulation 
centre is particularly well-suited to postgraduate ed-
ucation: competence can be verified not only declara-
tively, but also through observable action. Accordingly, 
assessment should cover not only test-based knowl-
edge, but also the performance of practical algorithms, 
decision-making, communication, and the ability to an-
alyse one’s own errors.

In emergency care scenarios, the simulation centre 
provides an environment in which to practise not only 
individual actions, but also team coordination. The out-
come of professional actions in such situations depends 
not only on the technical skill of individual participants, 
but also on team coherence, role distribution, the speed 
of information transfer, and the ability to make joint 
decisions. These findings are consistent with those of 
T. Sung & H.  Hsu  (2025), who demonstrated the link 
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between simulation-based interprofessional training 
and enhanced communication and safety in critical care  
settings. A. Kiessling et al. (2022) also found an associa-
tion between interprofessional, simulation-based team 
training and participants’ self-efficacy in emergency 
situations. In postgraduate education, this means that 
the simulation centre must develop not only the indi-
vidual performance readiness of doctors, but also their 
ability to work in a team, coordinate actions, and main-
tain safe clinical processes.

Preparing for emergency conditions in a simulation 
environment requires consistent algorithms, timely de-
cision-making, and safe action sequences. Such scenar-
ios enable clinical pressure to be reproduced without 
risk to the patient, and allow assessment of whether 
the participant can act correctly within the appropriate 
time frame (Alinier et al., 2023). M.R. Klein et al. (2025) 
complement this position by linking the development 
of checklists in simulation-based learning to the need 
for standardised assessment of clinical skills. This posi-
tion is methodologically justified since the effectiveness 
of simulation training cannot be determined by general 
impressions alone. It requires criteria that allow the se-
quence of actions, technical accuracy, safety, team in-
teraction, and post-scenario reflection to be evaluated.

Alongside face-to-face training, there has been 
an increase in digital and hybrid formats of simula-
tion-based learning. While digital tools do not replace 
the simulation centre, they do expand its capabilities by 
offering virtual scenarios, remote modelling, telesimu-
lation and digital support for clinical situations (Her-
rera-Aliaga & Estrada, 2022). O. Almousa et al. (2021) 
also considered virtual reality and remote digital ap-
plications to be a hybrid system of clinical training. A 
shift in the research focus in simulation-based medical 
education can be traced in the bibliometric analysis by 
W. Sun et al. (2024) – from traditional educational mod-
elling formats to digital and virtual simulations. For 
postgraduate education, this trend creates an opportu-
nity to combine physical performance with digital mod-
elling of complex or rare clinical situations that cannot 
always be reproduced in real educational processes.

The generalisation of the analysis revealed the 
following trends in the development of simulation 
centres in medical education: transitioning from train-
er-based learning to organised educational environ-
ments; strengthening the relationship between simu-
lation, patient safety and training quality; orientating 
towards measurable professional competencies; de-
veloping team-based training; standardising scenari-
os; and using digital formats. In postgraduate medical 
education, these trends ensure learning is organised as 
a complete cycle of professional improvement involv-
ing updating knowledge, performing a clinical scenario, 
expert assessment, debriefing, and correcting actions. 
According to this logic, the simulation centre emerges 
as an educational environment in which professional  

competencies are formed through repeated, observa-
ble and measurable professional actions.

Methodological approaches to the integration  
of simulation technologies  
into postgraduate medical education
Integrating simulation technologies into postgraduate 
medical education requires methodological coherence 
between learning objectives, clinical scenario content, 
expected professional competencies, assessment cri-
teria, and post-scenario analysis. According to this log-
ic, simulation training is not limited to demonstrating 
manipulations or performing a practical task once, but 
is instead structured as a sequential educational cycle 
involving updating knowledge, performing a profes-
sional action, receiving expert assessment, undergoing 
debriefing and correcting subsequent behaviour. This 
is significant for postgraduate training because intern 
doctors must not only know the clinical algorithm, but 
also be able to apply it in situations involving uncer-
tainty, time constraints, team interaction and responsi-
bility for patient safety.

The competency-based approach defines the basis 
for integrating simulation technologies, as it focuses 
learning on the ability to perform a professional action 
according to defined criteria rather than on the mere 
assimilation of theoretical information. Within this ap-
proach, the simulation scenario becomes a means of 
evaluating the practical, communicative, team-based 
and reflective elements of professional preparedness. 
G.  Alinier  et al.  (2023) presented a methodologically 
similar approach, considering simulation as a means 
of developing clinical skills through practice-oriented 
tasks. This approach explains why competence in a sim-
ulation environment should be assessed through ob-
servable actions rather than formal training participa-
tion. This logic is justified for postgraduate education, 
since doctors must demonstrate their readiness for clin-
ical decision-making, algorithm performance, commu-
nication and error analysis in professional situations.

The activity-based approach defines simula-
tion-based learning as the process of carrying out 
professional tasks in an environment that closely re-
sembles clinical practice. It assumes that learners do 
not merely become acquainted with algorithms, but 
sequentially perform practical steps, receive feed-
back, and repeatedly practise complex elements of 
actions (Elshama,  2020). This aligns with the compe-
tency framework of U. Zafošnik et al. (2024), where the 
learning outcome is linked to specific actions that must 
be developed and evaluated during the educational 
process. This comparison demonstrates that the activi-
ty-based approach provides a practical mechanism for 
implementing competency-based education. In post-
graduate training, it enables the transfer of knowledge 
from theoretical understanding to controlled perfor-
mance of a clinical algorithm.
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The scenario-based approach provides the con-
tent-related and organisational basis for integrating 
simulation technologies into postgraduate medical 
education. A clinical scenario should include a learn-
ing objective, an initial situation, expected participant 
actions, possible errors, assessment criteria, and a 
post-scenario analysis stage. S.S. Elshama (2020) pre-
sented a methodologically related approach, consider-
ing simulation-based learning to be the reproduction 
of a professional situation involving the learner’s ac-
tive participation and sequential performance of a 
practical task. In this comparison, the scenario is not 
an arbitrary description of a clinical case, but rather 
a methodically constructed tool for developing profes-
sional behaviour. In postgraduate education, the sce-
nario-based approach ensures that situations are mod-
elled in which doctors determine priorities, select the 
sequence of interventions, coordinate communication, 
and explain clinical decisions.

The problem-oriented approach builds on the 
scenario-based logic by shifting the emphasis from 
mechanically reproducing an algorithm to solving a 
clinical task. In this model, the simulation situation 
involves a problem requiring analysis, risk differen-
tiation, action selection and verification of their cor-
respondence to the clinical context. In the context of 
continuing professional development, W.  Tavares  et 
al.  (2023) specified this approach, considering simu-
lation to be a strategy for maintaining doctors’ profes-
sional readiness. This comparison demonstrates that 
problem-oriented simulation has educational, profes-
sional, and organisational value, as it fosters the abili-
ty to act in situations where an error could impact the 
quality of care. For an intern doctor, this means not 
merely knowing a standard algorithm, but being able 
to adapt it to a specific clinical situation.

Standardised assessment is essential for the meth-
odologically correct use of simulation technologies in 
postgraduate education. A checklist enables assess-
ment of specific parameters of professional action 
rather than a general impression of scenario perfor-
mance: the sequence of the algorithm, technical accu-
racy, safety, communication, team coordination and 
decision-making. This is consistent with the approach 
of A. des Ordons et al. (2022), who demonstrated that 
the role of the simulation teacher involves more than 
just recording the outcome; it also involves facilitating 
educational analysis. This combination enables the 
distinction between control and pedagogical support: 
the checklist ensures an objective assessment, while 
the facilitator helps participants understand the caus-
es of errors and how to correct them. In postgraduate 
education, this creates a basis for comparing initial 
and final levels of professional competency.

The interprofessional approach involves integrat-
ing simulation technologies into situations where the 
outcome depends on coherent action from several  

participants. In the context of postgraduate medical ed-
ucation, this encompasses role allocation, information 
exchange, decision-making coordination, mutual mon-
itoring of activities, and ensuring a safe clinical process 
(Will & Essary,  2021). I. Salik & J.  Paige  (2023) elab-
orate on this logic by debriefing an interprofessional 
team after they have completed a simulation scenario. 
Thus, interprofessionality in simulation-based learn-
ing has organisational as well as communicative con-
tent, as it shapes doctors’ ability to act within a system 
of interdependent professional decisions.

The reflective approach is implemented through 
debriefing, which transforms the completed scenario 
into a source of professional learning. Following the 
simulation task, the analysis encompasses not only cor-
rect and incorrect actions, but also the decision-mak-
ing process, communication quality, role distribution, 
response to uncertainty, and the participant’s ability to 
explain their behaviour. A. Biduchak (2025) developed 
this position, considering debriefing a method of prac-
tical training that structures post-scenario analysis 
and strengthens the educational value of the complet-
ed task. Compared to international approaches, this 
allows debriefing to be interpreted not as a final com-
ment by the teacher, but as a separate methodological 
stage of simulation-based learning. For postgraduate 
education, the organisation of reflection is important 
because errors must be transformed from recorded 
facts into professional conclusions.

The effectiveness of scenario-, activity- and re-
flective-based approaches depends on the role of the 
teacher-facilitator. They provide instruction, support 
the logic of the scenario, observe participants’ actions, 
organise debriefing, and help link the results of task 
performance to further professional development 
(Watts  et al.,  2021). This aligns with the debriefing 
practices outlined by P.  Dieckmann  et al.  (2023), in 
which post-scenario analysis is viewed as a structured 
process aligned with the learning objectives of the 
simulation. This connection highlights the importance 
of facilitator training as an integral part of the simula-
tion-based learning methodology. In postgraduate ed-
ucation, adult learners require reasoned feedback that 
helps them correlate the learning scenario with real 
clinical practice, as well as assessment.

Standardised patients or role-based modelling of 
clinical interactions strengthen the communicative 
component of simulation training. With their assis-
tance, it is possible to practise gathering information, 
explaining clinical decisions, responding to patients’ 
emotional reactions, briefing teams and safely trans-
ferring data. S. Kassutto et al. (2024) presented a relat-
ed approach, describing a virtual simulation course in 
clinical skills as a format for practising practical read-
iness in a modelled environment. In this context, clin-
ical skills are not just technical actions, but a combi-
nation of behavioural, communicative and procedural  
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elements. In postgraduate medical education, this 
broadens the scope of simulation-based learning be-
yond manipulative training to encompass professional 
communication as part of clinical competence.

Thus, the integration of simulation technologies 
into postgraduate medical education should be based 
on several methodological approaches. The compe-
tency-based approach defines the expected outcomes, 
while the activity-based approach ensures the perfor-
mance of professional actions. The scenario-based and 
problem-oriented approaches structure the clinical 
situation, and the interprofessional approach facili-
tates team interaction. Finally, the reflective approach 
ensures comprehension of actions through debriefing. 
A complete simulation-based learning model should in-
corporate a clinical scenario, standardised assessment 
criteria, a checklist of practical actions, facilitation, and 
role-based or standardised modelling of clinical interac-
tions, as well as post-scenario analysis. This transforms  

simulation technologies from a separate training ele-
ment into a systemic tool for developing professional 
competencies among healthcare professionals.

Implementation of training and the dynamics  
of professional competencies after simulation
Practical implementation of simulation training ena-
bled assessment of changes in intern doctors’ profes-
sional competencies according to cognitive, practical, 
communicative-team, and reflective components. 
Comparing the initial and final indicators showed pos-
itive changes across all assessment instruments. This 
reflects a statistically significant improvement in the-
oretical preparedness, quality of clinical performance, 
self-assessment of professional readiness, and ability 
to engage in teamwork after the training was complet-
ed by the sample group. Table 5 summarises the ini-
tial and final assessment indicators of the professional 
competencies of intern doctors.

Assessment indicator
Initial assessment, 

M ± SD
Final assessment, 

M ± SD
Increase, % p Effect size, 

d_av
Theoretical preparedness, 

0-20 points 12.4 ± 2.1 17.1 ± 1.8 37.9 <0.001 2.4

Practical actions according to the 
checklist, 8-40 points 24.6 ± 4.3 34.8 ± 3.1 41.5 <0.001 2.72

Self-assessment of professional 
readiness, 6-30 points 18.2 ± 3.5 25.7 ± 2.8 41.2 <0.001 2.37

Communicative-team component, 
1-5 points 3.1 ± 0.7 4.3 ± 0.5 38.7 <0.001 1.97

Reflective component, 
1-5 points 2.9 ± 0.8 4.2 ± 0.6 44.8 <0.001 1.84

Table 5. Dynamics of professional competencies of intern doctors

Note: M – mean value; SD – standard deviation; p – level of statistical significance of differences between the initial 
and final assessments; dav – standardised mean change, calculated as the ratio of the difference between the final and 
initial mean values to the average standard deviation of the two measurements; the dav values were interpreted as 
indicating a small effect size at d ≈ 0.2, a medium effect size at d ≈ 0.5 and a large effect size at d ≥ 0.8
Source: compiled by the authors

The data in Table  5 showed that all assessed in-
dicators increased significantly after the simulation 
training was completed. Further analysis of the effect 
size showed that the changes had a high degree of prac-
tical significance across all components, with effect 
size values exceeding 0.8 and ranging from 1.84 for 
the reflective component to 2.72 for practical actions 
according to the checklist. Theoretical preparedness 
increased from 12.4 ± 2.1 to 17.1 ± 1.8, representing a 
37.9% increase. These dynamics suggest an improved 
understanding of clinical algorithms, the sequence of 
actions, the principles of patient safety, and the fun-
damental principles of team interaction. The reduc-
tion in standard deviation from 2.1 to 1.8 points sug-
gests that the participants’ theoretical preparedness 
became more consistent after the training. This sug-
gests that after completing the simulation training, the 
group’s average result increased while the variability 
of indicators among learners with different baseline 
levels of preparation decreased. A.S.  Dzhumatovich &  

E. Salimrouhi (2025) also emphasised the importance 
of simulation-based education in medical training since 
it enables the combination of knowledge acquisition 
and professional action practice in a practical format.

The number of practical actions according to the 
checklist increased from 24.6 ± 4.3 to 34.8 ± 3.1 points, 
representing a 41.5% increase. This is one of the most 
reliable indicators, since it reflects the quality of clin-
ical scenario performance as recorded by experts, 
rather than the subjective assessment of participants. 
These findings are consistent with the systematic re-
view by M.N.  Ajemba  et al.  (2024), which confirmed 
the positive impact of simulation-based training on the 
acquisition and retention of clinical skills in medical 
education. An increase in the checklist score indicates 
a better sequence when performing the algorithm, 
greater technical accuracy, compliance with safety 
requirements, timelier clinical decision-making, and 
more coherent actions in the simulated situation. The 
decrease in standard deviation from 4.3 to 3.1 points 
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shows that practical preparedness became more con-
sistent after training. Thus, the most pronounced pos-
itive changes were observed precisely in terms of pro-
fessional performance, rather than merely theoretical 
preparedness. This is consistent with the approach of 
S. Archana et al. (2021), who linked the establishment 
of skills and simulation centres to the enhancement of 
practice-oriented medical education.

Self-assessment of professional preparedness in-
creased from 18.2 ± 3.5 to 25.7 ± 2.8, a rise of 41.2%. 
This suggests that intern doctors rated their readiness 
to perform a clinical algorithm, make decisions, inter-
act in a team, and analyse errors more highly after the 
training. However, this indicator should be interpret-
ed with caution since self-assessment is subjective and 
cannot independently confirm the effectiveness of the 
training. However, it does have value in that it comple-
ments the results of testing and the checklist by show-
ing the internal perception of professional readiness 
after practical experience. The consistent increase in 
self-assessment alongside the results of testing and ex-
pert assessment demonstrates that the rise in subjec-
tive professional readiness is accompanied by positive 
dynamics in cognitive and practical indicators.

The communicative-team component increased 
by 38.7%, rising from 3.1 ± 0.7 to 4.3 ± 0.5 points. This 
suggests that the participants improved their ability 
to distribute roles, transfer information, coordinate 
actions, and make decisions as a team. In postgrad-
uate medical training, such dynamics highlight the 
importance of teamwork, as professional action in 
a clinical environment requires not only an individ-
ual’s mastery of the algorithm, but also the coordi-
nation of decisions and communication within the 
team. The decrease in variability of the indicator af-
ter training suggests that team interaction became 
more structured and predictable. This may be due 
to the repeated performance of scenarios, the distri-
bution of functions among participants, and the dis-
cussion of communication errors during debriefing. 
These dynamics are consistent with the findings of 
L.S.  Mahmood  et al.  (2021), who demonstrated the 
role of interprofessional, simulation-based education 
in developing teamwork and communication skills.

The greatest percentage increase was recorded 
for the reflective component, at 44.8%, with the mean 
score rising from 2.9 (±0.8) to 4.2 (±0.6). Following 
training, participants demonstrated greater awareness 
of the sequence of their own actions, the causes of er-
rors, the quality of clinical decisions, and methods for 

improving subsequent behaviour. The high dynamics 
of this particular component may be associated with 
the inclusion of debriefing after simulation scenarios. 
This created conditions for transitioning from simple 
task performance to comprehending professional ac-
tion, ensuring a connection between simulation expe-
rience, error analysis, and subsequent correction of 
professional behaviour. Thus, positive dynamics were 
observed not only in the technical performance of the 
algorithm, but also in intern doctors’ ability to analyse 
their own clinical behaviour after completion of the 
training. This is consistent with the approach of G. Şahin 
& T. Başak (2021), who viewed debriefing as a means of 
analysing experience, providing feedback, and correct-
ing subsequent actions in simulation-based learning.

Overall, the results demonstrate statistically signif-
icant positive dynamics in the professional competen-
cies of intern doctors after simulation training within 
the studied sample. The increase in theoretical pre-
paredness, checklist indicators, self-assessment and 
the communicative, team and reflective components 
reflects an improvement in the cognitive, practical, 
subjective-reflective and behavioural components of 
professional readiness. The most notable changes are 
in practical actions according to the checklist and the 
reflective component, as these demonstrate positive 
dynamics in the performance, analysis and correction 
of the clinical algorithm. However, given the one-group 
quasi-experimental ‘before-and-after’ design without 
a control group, the results should be interpreted as 
indicating a statistically significant improvement in 
the indicators following training rather than as provid-
ing definitive confirmation of its causal effect.

Prospects for the digitalisation  
of simulation centres in medical education
The development of simulation centres in medical edu-
cation is associated with a transition from local, train-
er-based spaces to digitally supported educational en-
vironments. These environments combine face-to-face 
scenarios with virtual simulations, telesimulation, elec-
tronic assessment, digital checklists, remote debriefing, 
and analytics of learning outcomes. In postgraduate 
medical education, such a transformation is significant, 
as doctors require regular skill updates, access to dif-
ferent clinical scenarios, personalised feedback and 
standardised confirmation of professional readiness. 
The main directions of the digitalisation of simulation 
centres, their substantive content, and the expected ed-
ucational outcomes are summarised in Table 6.

Direction of digitalisation Content of implementation Expected educational outcome

Virtual simulations
Modelling of clinical scenarios in a digital 

environment for repeated practice 
of typical, rare and critical situations

Expansion of access to practical training 
and increased variability of clinical cases

Table 6. Directions of digitalisation of simulation centres in medical education
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The data presented in Table 6 show how the simu-
lation centre can develop in the context of educational 
digitalisation. Virtual simulations broaden the scope 
for practising clinical scenarios beyond the centre’s 
physical boundaries, facilitating the modelling of rare, 
complex or high-risk situations that cannot be consist-
ently replicated in a face-to-face setting. In postgrad-
uate training, this allows for the repeated completion 
of scenarios, the comparison of different clinical deci-
sion-making variants, and the gradual improvement of 
professional performance. This approach aligns with 
that of Y.  Fedorchenko  et al.  (2024), who linked vir-
tual simulations to the modernisation of medical edu-
cation due to the increased accessibility, interactivity, 
and technological flexibility they offer to the learning 
process. In the context of postgraduate training, virtual 
simulation does not simply replicate face-to-face train-
ing; rather, it offers variable, repeatable and controlled 
modelling of clinical decisions before or after physical 
simulation centre training.

The second approach involves the use of virtual 
reality, remote platforms and telesimulation, changing 
the spatial logic of how the simulation centre operates. 
Rather than being limited to a classroom for face-to-
face training, the centre is transformed into a hybrid 
environment in which instruction, scenario modelling, 
observation, debriefing and elements of assessment can 
be carried out remotely. This expands access to simula-
tion training and allows teachers or experts to partici-
pate regardless of their physical presence at the centre, 
supporting the continuity of learning despite organisa-
tional or territorial constraints. The telesimulation ex-
perience presented by J.P. Gerstenberger et al. (2023) 
demonstrates its suitability for practice-oriented learn-
ing in a remote format. Therefore, not only does telesim-
ulation strengthen the flexibility of the simulation cen-
tre, it also requires clear digital protocols, assessment 

criteria, and feedback organisation so that the remote 
format does not reduce the quality of practical training.

Electronic clinical scenarios offer a different devel-
opment perspective since the digital environment ena-
bles ariability in the course of events to be embedded, 
participant choices to be recorded and clinical decisions 
to be connected to subsequent outcomes. Unlike a stat-
ic scenario, an electronic scenario can contain multiple 
situational development trajectories depending on the 
actions of the intern doctor. A.  Bahattab  et al.  (2023) 
proposed an approach to electronic simulation scenar-
io design in which the digital scenario is considered a 
combination of theoretical basis, practical structure, 
and educational outcome. In postgraduate medical ed-
ucation, this means that digital scenarios can be used to 
demonstrate clinical cases and to train clinical thinking, 
decision-making, error analysis and repeated comple-
tion of situations with different decisions.

Digital checklists and electronic assessments en-
able standardised control of professional competen-
cies. They make it possible to record specific parame-
ters of clinical algorithm performance rather than the 
teacher’s general impression, such as the sequence 
of actions, technical accuracy, compliance with safe-
ty requirements, communication, team interaction, 
and the timeliness of decisions. S.C.  Watkins  (2020) 
analysed simulation training in the context of com-
petency assessment, certification and maintenance 
of professional fitness. Digital checklists in postgrad-
uate medical education enhance the scope for such 
assessments by ensuring electronic documentation of 
actions performed, tracking changes in training levels 
and identifying areas for individual professional de-
velopment. In the future, these data could be integrat-
ed into doctors’ electronic portfolios, combining the 
results of testing, expert assessment, self-assessment 
and debriefing. This would strengthen the connection 

Direction of digitalisation Content of implementation Expected educational outcome

Virtual reality and 
telesimulation

Use of immersive environments, remote platforms 
and remote support for simulation scenarios

Support for hybrid learning and preservation  
of practical orientation in the absence 

of physical presence in the centre

Electronic clinical scenarios
Development of scenarios with digital logic of event 

progression, variable decisions and recording 
of participants’ actions

Standardisation of scenario-based learning and 
strengthening of the relationship between the clinical 

decision and the outcome of the action

Digital checklists and 
standardised assessment

Electronic recording of clinical algorithm 
performance, safety, communication, 

team interaction and errors
Objectification of assessment, accumulation of data 

and comparison of competency dynamics

Artificial intelligence
Analysis of errors, decision-making pace,  

typical educational difficulties  
and individual learning trajectories

Personalisation of simulation training and early 
identification of competency deficits

Remote debriefing Use of video recordings, digital platforms  
and remote facilitated post-scenario analysis

Deepening of reflection, feedback and analysis  
of professional errors

Hybrid model of the 
simulation centre

Combination of face-to-face scenarios, digital 
simulations, telesimulation, electronic assessment 

and outcome analytics

Transition from a local trainer-based space to a 
networked model of continuing 

zprofessional development

Source: compiled by the authors on the basis of an analysis of scientific approaches to the digitalisation of simulation-
based medical education by S.C. Watkins (2020), O. Almousa et al. (2021), E. Roach & A. Okrainec (2021), A. Bahattab et 
al. (2023), N. Komasawa & M. Yokohira (2023), W. Sin et al. (2024), A. Hamilton (2024), K. Tiazhkorob (2025)

Table 6. Continued
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between simulation-based learning and continuing 
professional development.

Artificial intelligence in simulation-based medical 
education changes the way scenarios are constructed, 
errors are recorded, participants’ actions are assessed, 
and feedback is provided, as demonstrated by A. Ham-
ilton (2024). N. Komasawa & M. Yokohira (2023) also 
examined simulation-based education in the era of 
artificial intelligence, emphasising the need to adapt 
educational approaches to new digital tools. In simu-
lation centres, artificial intelligence can analyse typical 
errors, decision-making speed, recurring difficulties 
and personalise learning trajectories. However, auto-
mated analytics should complement the teacher’s ex-
pert assessment since pedagogical judgement is still 
necessary for interpreting the learner’s clinical context, 
communicative behaviour and reflective readiness.

Remote debriefing is the latest development in the 
digital transformation of simulation-based learning. It 
involves using video recordings, digital platforms and 
remote facilitated analysis to repeatedly review key ep-
isodes of the scenario. This format enables post-scenar-
io analysis to be more evidence-based, as participants 
can observe specific actions, decisions, communica-
tion errors, and instances of lost team coordination. 
E. Roach & A. Okrainec (2021) confirm that telesimu-
lation can combine distance learning, assessment, and 
feedback. In postgraduate medical education, this en-
ables debriefing to be organised not only immediately 
after a face-to-face scenario, but also remotely with re-
peated analysis of actions.

The simulation centre’s hybrid model combines 
face-to-face clinical scenarios, digital simulations, teles-
imulation, electronic assessment and outcome analytics. 
In this model, the simulation centre functions as both a 
classroom for practical training and a digitally support-
ed platform for continuing professional development. 
R.  Yuriy  et al.  (2022) examined digital and simulation 
technologies in higher medical education through their 
innovative potential and ability to transform the pres-
entation of educational material, organisation of prac-
tical training and assessment of learning outcomes. 
Y.  Fedorchenko  et al.  (2024) linked the challenges of 
medical education under conditions of internationalisa-
tion and digitalisation to the need to update educational 
approaches, digital infrastructure, and training quality. 
When these approaches are compared, the hybrid mod-
el emerges as an organisational response to the need to 
combine practical, simulation-based training with digi-
tal learning support, remote supervision, and the accu-
mulation of data on learners’ professional development.

Thus, prospects for the digitalisation of simulation 
centres in medical education include virtual simula-
tions, telesimulation, electronic clinical scenarios, dig-
ital checklists, remote debriefing, artificial intelligence, 
electronic portfolios, and hybrid learning formats. For 
postgraduate medical education, these developments 

allow for a more flexible, standardised and personal-
ised approach to the professional development of doc-
tors. While digitalisation does not eliminate the impor-
tance of face-to-face simulation centres, it does expand 
their functions, transforming them from spaces for 
practising practical actions into integrated systems for 
learning, assessment, analytics and support for contin-
uous professional development.

Generalisation of the research results showed that, 
in postgraduate medical education, simulation centres 
should be considered an organised educational envi-
ronment combining clinical scenarios, the practical 
performance of professional actions, team interaction, 
standardised assessment, debriefing and digital learn-
ing support. Theoretical analysis confirmed the meth-
odological appropriateness of competency-, activity-, 
scenario-, problem-, interprofessional and reflective 
approaches. Empirical results demonstrated positive 
dynamics in theoretical preparedness, practical per-
formance, self-assessment of professional readiness, 
team interaction and reflection among intern doctors 
after simulation training. Further development of such 
centres is associated with implementing virtual sim-
ulations, telesimulation, digital checklists, electronic 
portfolios, remote debriefing and artificial intelligence 
tools, thereby expanding the possibilities for continuing 
professional development of  healthcare professionals.

◼ Conclusions
The results of the theoretical analysis showed that, in 
medical education, simulation centres are gradually 
shifting from being trainer-based spaces to organised 
educational environments. This development is as-
sociated with the safe practice of clinical algorithms, 
preparation for emergency conditions, standardisation 
of practical skills, development of teamwork and risk 
reduction for patients. In postgraduate medical educa-
tion, such centres provide technical training in individ-
ual actions and the formation of professional readiness 
through clinical scenarios, expert assessment, debrief-
ing and the repeated improvement of actions. Meth-
odological research into the integration of simulation 
technologies has demonstrated the effectiveness of 
combining competency-, activity-, scenario-, problem-, 
interprofessional and reflective approaches. The com-
petency-based approach defines the expected learning 
outcomes, while the activity-based approach ensures 
the performance of professional actions. The scenar-
io-based and problem-oriented approaches structure 
the clinical situation, the interprofessional approach 
coordinates the team, and the reflective approach facil-
itates error comprehension through debriefing. There-
fore, simulation-based learning should be organised as 
a complete pedagogical cycle incorporating a clinical 
scenario, standardised assessment criteria, a checklist 
of practical actions, facilitation, team interaction, and 
post-scenario analysis.
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The results confirmed positive developments in the 
professional competencies of intern doctors following 
the simulation training. Their theoretical prepared-
ness increased from 12.4 ± 2.1 to 17.1 ± 1.8, their prac-
tical actions according to the checklist from 24.6 ± 4.3 
to 34.8 ± 3.1, and their self-assessment of professional 
readiness from 18.2  ±  3.5 to 25.7  ±  2.8. The commu-
nicative-team component increased from 3.1 ± 0.7 to 
4.3 ± 0.5, and the reflective component from 2.9 ± 0.8 
to 4.2 ± 0.6. The reflective component demonstrated 
the most pronounced positive change – an increase of 
44.8% – indicating an enhanced ability in intern doc-
tors to analyse their own actions and determine ways 
to correct their professional behaviour following sim-
ulation scenarios. Statistically significant differences 
across all indicators demonstrate positive changes in 
the cognitive, practical, teamwork and reflective com-
petencies of interns after simulation training within 
the studied sample. The development of simulation 
centres is associated with the digitalisation of the 
educational environment, including the introduction 
of virtual simulations, telesimulation, electronic clin-
ical scenarios, digital checklists, remote debriefing, 

electronic portfolios, and artificial intelligence tools. 
These solutions broaden the scope of simulation cen-
tres, transforming them from local training spaces 
into hybrid platforms for continuing professional de-
velopment. In postgraduate medical education, this 
creates conditions for the repeated practice of clini-
cal decision-making, standardised assessment, per-
sonalised learning trajectories and the accumulation 
of data on doctors’ professional development. Future 
studies should expand the sample size, involve sev-
eral postgraduate medical education institutions and 
include a control group, as well as assessing the re-
tention of formed competencies in the delayed period 
after training.
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◼ Анотація. Мета статті полягала у визначенні ролі симуляційних центрів у модернізації післядипломної 
медичної освіти, посиленні практичної підготовки та розвитку професійних компетентностей медичних 
працівників. Методологія дослідження ґрунтувалася на прикладному педагогічному дизайні з теоретико-
аналітичним і квазіекспериментальним компонентами; емпіричний етап проведено 16-27 лютого 
2026 року на базі Навчально-наукового інституту післядипломної освіти Запорізького державного 
медико-фармацевтичного університету серед 48 лікарів-інтернів із вхідним і підсумковим комплексним 
оцінюванням професійних компетентностей. Результати дослідження показали, що симуляційні центри 
в медичній освіті функціонують як організоване освітнє середовище, у якому клінічні сценарії, безпечне 
відпрацювання алгоритмів, командна взаємодія, стандартизоване оцінювання та дебрифінг забезпечують 
формування професійних компетентностей. Методологічний аналіз дав змогу обґрунтувати інтеграцію 
симуляційних технологій у післядипломну медичну освіту через поєднання компетентнісного, діяльнісного, 
сценарного, проблемно-орієнтованого, міжпрофесійного та рефлексивного підходів. Оцінювання після 
симуляційного тренінгу засвідчило статистично значуще покращення результатів лікарів-інтернів: 
теоретична підготовленість зросла з 12,4 ± 2,1 до 17,1 ± 1,8 бала, практичні дії – з 24,6 ± 4,3 до 34,8 ± 3,1 
бала, самооцінка професійної готовності – з 18,2 ± 3,5 до 25,7 ± 2,8 бала. Найбільший приріст зафіксовано за 
рефлексивним компонентом – 44,8 %, що свідчить про результативність дебрифінгу, тоді як подальший 
розвиток симуляційних центрів доцільно пов’язувати з віртуальними симуляціями, телесимуляцією, 
цифровими чек-листами, електронними портфоліо та інструментами штучного інтелекту. Отримані дані 
засвідчили статистично значуще покращення показників професійних компетентностей лікарів-інтернів 
після симуляційного тренінгу, зокрема теоретичної підготовленості, практичних дій, командної взаємодії 
та рефлексивної готовності в умовах одногрупового квазіекспериментального дослідження в системі 
післядипломної медичної освіти. Результати можуть бути використані закладами вищої медичної освіти, 
інститутами післядипломної освіти, симуляційними центрами та викладачами клінічних дисциплін для 
розроблення, впровадження й оцінювання симуляційних тренінгів у програмах професійного розвитку 
медичних працівників
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