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Abstract: Simulation-based learning has become an important component of modern medical education, 
providing a safe and controlled environment for developing clinical skills and decision-making abilities. Traditional 
medical training often limits students’ opportunities to practice complex procedures due to concerns about 
patient safety and ethical considerations. Therefore, simulation technologies are increasingly being integrated 
into medical curricula worldwide. The aim of this study was to evaluate the effectiveness of simulation-based 
learning in improving the clinical competence of medical students. Simulation-based learning significantly 
improves the clinical competence, practical skills, and decision-making abilities of medical students compared 
with traditional teaching methods. The integration of structured simulation training into medical curricula can 
enhance the quality of clinical education and better prepare future healthcare professionals for real clinical 
practice. 
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Introduction: Modern medical education faces 
significant challenges in preparing students for real 
clinical practice. The rapid development of medical 
technologies, increasing complexity of clinical 
procedures, and growing concerns about patient safety 
require innovative approaches to training future 
healthcare professionals. Traditional medical 
education methods, which rely heavily on theoretical 
instruction and limited bedside training, may not 
always provide sufficient opportunities for students to 
develop practical clinical skills [1][2]. 

Simulation-based learning has emerged as an effective 
educational strategy that allows medical students to 
practice clinical procedures in a safe and controlled 
environment. Simulation technologies include high-
fidelity mannequins, virtual reality systems, 

standardized patients, and computer-based clinical 
scenarios. These tools enable students to practice 
diagnostic and therapeutic procedures without risking 
patient safety [2][3]. 

In recent years, simulation-based training has been 
widely adopted in medical schools across many 
countries. Numerous studies have demonstrated that 
simulation training improves students’ clinical 
competence, communication skills, and ability to work 
effectively in multidisciplinary teams [2][4][5]. 
Simulation also provides opportunities for repeated 
practice and immediate feedback, which are essential 
components of competency-based medical education. 

Furthermore, simulation-based education plays an 
important role in preparing students to manage 
emergency and critical clinical situations. By recreating 
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realistic clinical scenarios, simulation allows students to 
develop decision-making skills, clinical reasoning, and 
confidence before encountering real patients [6][7]. 

Despite the growing recognition of simulation 
technologies in medical education, the integration of 
simulation-based learning into medical curricula still 
varies between institutions. Evaluating the 
effectiveness of simulation training remains an 
important task for improving educational strategies in 
medical universities [8][6]. 

Aim of the study: 

To evaluate the effectiveness of simulation-based 
learning in improving clinical skills and competencies of 
medical students. 

2. Materials and Methods 

Study Design and Setting 

This study was designed as a prospective educational 
study aimed at evaluating the effectiveness of 
simulation-based learning in improving the clinical 
competencies of medical students. The research was 
conducted at the simulation training center of a 
medical university during the 2025–2026 academic 
year. The simulation center is equipped with modern 
training facilities, including high-fidelity patient 
simulators, task trainers for procedural skills, and 
standardized clinical scenarios designed to replicate 
real medical situations. 

Participants 

The study involved senior medical students enrolled in 
clinical training programs. A total of 120 students 
participated voluntarily in the simulation-based 
training sessions. The participants were divided into 
two groups: a simulation training group (n = 60) and a 
control group (n = 60) that received traditional clinical 
instruction. 

All participants had previously completed theoretical 
coursework in clinical disciplines but had limited 
exposure to practical clinical procedures. Students 
were informed about the purpose of the study, and 
participation was voluntary. Ethical principles of 
medical educational research were followed 
throughout the study. 

Simulation Training Program 

The simulation-based training program consisted of 
structured educational sessions conducted in the 
university simulation center. Each training session 
included clinical scenarios designed to simulate real-life 
medical situations commonly encountered in clinical 
practice. The scenarios focused on developing 
students’ abilities in patient assessment, clinical 
decision-making, emergency response, and teamwork 

[3][7]. 

Simulation scenarios included the following clinical 
situations: basic patient assessment and clinical 
examination; emergency medical care and 
resuscitation scenarios; management of acute 
respiratory and cardiovascular conditions: 
communication with patients and team members. 

Each session was supervised by trained instructors who 
guided the simulation process and provided feedback 
during the debriefing phase. The debriefing session was 
considered a critical component of the training process, 
allowing students to analyze their performance, 
identify errors, and improve clinical reasoning skills. 

Evaluation Methods 

Students’ clinical competencies were assessed using 
multiple evaluation methods to ensure objective 
measurement of learning outcomes [8]. 

The following assessment tools were used: 

1. Objective Structured Clinical Examination (OSCE) to 
evaluate practical clinical skills. 

2. Structured checklists used by instructors during 
simulation scenarios. 

3. Pre- and post-training knowledge tests to assess 
theoretical understanding. 

4. Student feedback questionnaires to evaluate 
perceptions of simulation training effectiveness. 

Clinical performance was evaluated using standardized 
scoring systems that measured accuracy of clinical 
procedures, decision-making ability, communication 
skills, and teamwork. 

Data Collection and Statistical Analysis 

Data were collected before and after the simulation 
training sessions. Quantitative data included OSCE 
scores, test results, and checklist evaluations. 
Qualitative feedback from students was also collected 
through structured questionnaires. 

Statistical analysis was performed using SPSS version 
SPSS 23.0. Descriptive statistics were used to 
summarize the data, including mean values and 
standard deviations. Differences between the 
simulation training group and the control group were 
analyzed using Student’s t-test. Statistical significance 
was considered at a p-value of less than 0.05. 

Ethical Considerations 

The study was conducted in accordance with ethical 
standards for educational research. Participation in the 
study was voluntary, and all students provided 
informed consent. Personal data were anonymized to 
ensure confidentiality. 

3. Results 
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The demographic characteristics of the participants 
were comparable between groups. A total of 120 
medical students participated in the study. Among 
them, 60 students were included in the simulation-
based training group, while 60 students formed the 
control group receiving traditional clinical instruction. 
The baseline theoretical knowledge and initial clinical 
skills of both groups were comparable before the 
intervention (p > 0.05). 

After completion of the training program, students who 
participated in simulation-based learning 
demonstrated significantly higher clinical competence 
scores compared with those in the control group. 

Improvement in OSCE Scores 

The Objective Structured Clinical Examination (OSCE) 
was used to evaluate students’ practical clinical skills 
before and after training. 

Table 1. Comparison of OSCE Scores Before and After Training 

Group 
Before Training (Mean ± 

SD) 

After Training (Mean ± 

SD) 
p-value 

Simulation group (n=60) 58.4 ± 8.2 84.7 ± 6.5 <0.001 

Control group (n=60) 57.9 ± 7.9 68.3 ± 7.1 0.04 

Students in the simulation group showed a significant improvement in OSCE scores after training (p < 0.001). 
Although the control group also demonstrated a slight improvement after traditional training, the increase was 
significantly lower compared with the simulation group. 

Clinical Decision-Making Performance 

Clinical reasoning and decision-making abilities were assessed during simulation scenarios using structured 
evaluation checklists. 

Table 2. Clinical Decision-Making Performance 

Indicator Simulation Group (%) Control Group (%) p-value 

Accurate diagnosis 82.3 64.5 0.01 

Correct treatment decision 79.6 61.8 0.02 

Appropriate emergency response 85.4 63.7 <0.01 

 

Students trained with simulation scenarios demonstrated significantly higher performance in clinical decision-
making compared with students trained through traditional methods. 

Development of Practical Clinical Skills 

Evaluation of procedural skills revealed that simulation training significantly improved students’ practical 
competencies. 

Table 3. Practical Clinical Skills Performance 
Skill Simulation Group (%) Control Group (%) p-value 

Patient examination 88.2 70.4 <0.01 

Emergency management 84.7 65.9 <0.01 

Teamwork and communication 90.5 72.6 <0.001 

Simulation-based learning also had a positive effect on students’ teamwork and communication skills, which are 
essential components of modern clinical practice. 

Student Feedback on Simulation Training 

Feedback questionnaires indicated that the majority of students had a positive perception of simulation-based 
learning. 

Table 4. Student Perception of Simulation Training 
Evaluation parameter Positive response (%) 

Improved understanding of clinical procedures 91.6 

Increased confidence in managing patients 88.3 

Better teamwork skills 86.7 

Recommendation to include simulation in curriculum 94.1 
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Most participants reported that simulation training 
provided a realistic clinical experience and helped them 
develop confidence in managing clinical situations. 

Overall, the results of the study demonstrate that 
simulation-based learning significantly improves 
medical students’ clinical competence, practical skills, 
and decision-making abilities compared with 
traditional educational methods. 

4. Discussion 

The results of the present study demonstrate that 
simulation-based learning significantly improves the 
clinical competence of medical students compared 
with traditional teaching methods. Students who 
participated in simulation training showed higher levels 
of practical skill performance, clinical decision-making 
ability, and teamwork competence. These findings 
confirm the growing role of simulation technologies as 
an effective educational strategy in modern medical 
education [4][9]. 

One of the main advantages of simulation-based 
education is the opportunity to practice clinical 
procedures in a safe and controlled environment 
without risk to patient safety. In traditional medical 
education, students often have limited opportunities to 
perform procedures independently due to ethical 
considerations and the potential risk of medical errors. 
Simulation-based learning allows repeated practice of 
clinical scenarios, enabling students to develop both 
technical and non-technical skills [1][3]. 

The results obtained in this study are consistent with 
findings from several international studies that 
emphasize the effectiveness of simulation-based 
training in improving clinical performance among 
medical students. Previous research has demonstrated 
that simulation training enhances not only technical 
skills but also communication, teamwork, and clinical 
reasoning abilities. These competencies are essential 
for effective patient care in modern healthcare systems 
[4][10][11]. 

In addition, simulation-based learning has been shown 
to increase students’ confidence in managing complex 
clinical situations. In the present study, more than 88% 
of students reported improved confidence after 
participating in simulation sessions. Similar outcomes 
have been reported in international educational 
studies, where simulation training significantly 
increased students’ preparedness for real clinical 
practice [12].  

Another important benefit of simulation education is 
the structured debriefing process that follows 
simulation scenarios. Debriefing allows students to 
analyze their clinical decisions, identify mistakes, and 

receive constructive feedback from instructors [7]. 
Educational researchers consider debriefing to be one 
of the most valuable components of simulation 
training, as it promotes reflective learning and deeper 
understanding of clinical processes. 

Furthermore, simulation-based education supports the 
principles of competency-based medical education 
[6][8]. Modern medical curricula increasingly focus on 
measurable clinical competencies rather than solely 
theoretical knowledge. Simulation provides objective 
opportunities to assess students’ clinical skills through 
structured evaluation methods such as objective 
structured clinical examinations and standardized 
checklists. 

Despite these advantages, the implementation of 
simulation-based learning in medical education may 
face several challenges. The establishment and 
maintenance of simulation centers require significant 
financial resources, specialized equipment, and trained 
instructors. In addition, integrating simulation activities 
into existing medical curricula requires careful planning 
and coordination between academic departments [13]. 

Nevertheless, the educational benefits of simulation-
based learning appear to outweigh these limitations. 
With the continuous development of medical 
technologies, simulation training is expected to 
become an increasingly important component of 
medical education worldwide. Many medical schools 
are already incorporating simulation-based modules 
into their curricula to improve the quality of clinical 
training and ensure patient safety. 

Overall, the findings of this study support the 
integration of simulation-based learning into medical 
education as an effective approach for developing 
clinical competence among future healthcare 
professionals. The implementation of structured 
simulation programs may significantly enhance the 
practical training of medical students and better 
prepare them for real clinical practice. 

5. Study Limitations 

Every scientific study has certain limitations that should 
be acknowledged to ensure transparency and scientific 
rigor. The present study has several limitations that 
should be considered when interpreting the results. 

First, the study was conducted in a single medical 
university, which may limit the generalizability of the 
findings to other institutions with different educational 
environments. Second, the sample size was relatively 
moderate, and larger multi-center studies may provide 
more comprehensive evidence regarding the 
effectiveness of simulation-based learning. 

Third, the evaluation focused primarily on short-term 
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educational outcomes such as improvement in clinical 
skills and decision-making abilities. Long-term follow-
up studies are needed to determine whether the 
competencies acquired through simulation training are 
sustained during real clinical practice. 

Despite these limitations, the study provides valuable 
evidence supporting the effectiveness of simulation-
based education in improving clinical competencies 
among medical students. 

6. Conclusion 

Simulation-based learning has become an important 
component of modern medical education, providing 
students with opportunities to develop clinical skills in 
a safe and controlled environment. The results of this 
study demonstrate that the implementation of 
structured simulation training significantly improves 
the practical competencies, clinical reasoning, and 
decision-making abilities of medical students 
compared with traditional teaching methods. 

Students who participated in simulation-based training 
showed higher performance in objective structured 
clinical examinations, improved ability to manage 
clinical scenarios, and greater confidence in performing 
medical procedures. In addition, simulation training 
contributed to the development of teamwork and 
communication skills, which are essential for effective 
clinical practice. 

The findings of this study support the integration of 
simulation-based education into medical curricula as a 
key strategy for improving the quality of clinical 
training. Simulation technologies allow students to 
practice complex procedures repeatedly, receive 
immediate feedback, and develop professional 
competencies without compromising patient safety. 

Incorporating simulation-based learning into 
undergraduate medical education can enhance the 
preparedness of future healthcare professionals and 
contribute to improved patient care outcomes. Further 
research is recommended to explore the long-term 
impact of simulation training on clinical performance 
and professional development of medical graduates. 

Implications for Medical Education 

The findings of this study have important implications 
for the development of modern medical education 
systems. The integration of simulation-based learning 
into medical curricula can significantly enhance the 
practical training of medical students. 

Simulation training allows students to practice clinical 
procedures repeatedly, receive immediate feedback, 
and develop clinical reasoning skills in a risk-free 
environment. These educational advantages are 
particularly important in the context of competency-

based medical education, where practical skills and 
professional competencies are considered key learning 
outcomes. 

Medical universities should consider expanding the use 
of simulation technologies by establishing simulation 
centers, training instructors in simulation 
methodology, and incorporating structured simulation 
modules into undergraduate and postgraduate medical 
training programs. 

Future Research Directions 

Further research is needed to explore additional 
aspects of simulation-based learning in medical 
education. Future studies may focus on evaluating the 
long-term impact of simulation training on clinical 
performance during residency and professional 
medical practice. 

Multi-center studies involving different medical 
universities could provide broader evidence regarding 
the effectiveness of simulation-based education across 
diverse educational settings. Additionally, comparative 
studies investigating different types of simulation 
technologies, including virtual reality and augmented 
reality systems, may provide insights into the most 
effective training strategies. 

Future research may also explore the cost-
effectiveness of simulation training and its impact on 
patient safety outcomes in healthcare systems. 

Practical Recommendations 

Based on the findings of this study, several practical 
recommendations can be proposed for improving 
medical education through simulation-based learning. 

1. Simulation-based training should be 
systematically integrated into medical curricula as a 
complementary component to traditional clinical 
education. 

2. Medical universities should establish well-
equipped simulation centers to facilitate structured 
practical training for students. 

3. Faculty members should receive specialized 
training in simulation-based teaching methods and 
debriefing techniques. 

4. Objective assessment tools, such as structured 
clinical examinations and standardized checklists, 
should be used to evaluate students’ competencies 
during simulation training. 

The implementation of these recommendations may 
contribute to improving the quality of medical 
education and better preparing future healthcare 
professionals for clinical practice. 
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