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Background: Situational simulation teaching enhances students’ practical skills and clinical decision-making by replicating real- 
world scenarios. Pediatric practice often involves complex, dynamic situations, making it crucial for students to gain experience in 
a controlled environment where repeated practice can develop clinical expertise.
Objective: This study aims to evaluate the effectiveness of situational simulation in pediatric clinical practice by comparing its 
impact on trainees’ skills with that of conventional teaching methods.
Methods: A total of 52 pediatric trainees were randomly assigned to two groups: one participating in situational simulation training 
and the other receiving traditional instruction over a six-week period. A mixed-method approach, including formal assessments and 
Mini-Clinical Evaluation Exercises (Mini-CEX), was used to assess knowledge, clinical abilities, and overall competencies. 
A feedback survey was also administered to the simulation group to evaluate the impact of simulation-based training on their learning 
outcomes.
Results: Theoretical exam performance was comparable between both groups, with no significant difference (p > 0.05). However, the 
situational simulation group showed significant improvements in key skills compared to the traditional group: medical history taking 
(26.92% vs 69.23%, p = 0.005), clinical judgment (19.23% vs 46.15%, p = 0.011), doctor-patient communication (26.92% vs 61.54%, 
p = 0.025), and overall clinical competence (19.23% vs 57.69%, p = 0.009). The simulation group also reported higher satisfaction and 
demonstrated superior competency in practical assessments.
Conclusion: This study confirms that situational simulation effectively improves pediatric clinical skills, especially in practical 
competence and patient communication. The findings support further integration of simulation-based teaching into pediatric training 
programs to enhance clinical readiness and confidence.
Keywords: situational simulation teaching, pediatric clinical training, medical competencies, medical training, mini-clinical 
assessment

Introduction
The primary goal of medical education is to cultivate healthcare professionals with a solid theoretical foundation and 
strong clinical skills.1 However, traditional teaching models often fail to sufficiently prepare students for the complexities 
of real-world clinical practice, particularly in pediatrics, where students must navigate intricate and unique cases 
requiring advanced clinical decision-making and practical skills.2

Situational simulation teaching, an innovative pedagogical approach, replicates real-life clinical environments, 
enabling students to practice in conditions that closely mimic actual medical settings.3 This method allows learners to 
refine their clinical skills, improve decision-making capabilities, and build confidence through repeated practice. The key 
advantage is that it provides a controlled, safe environment where mistakes can be corrected without compromising 
patient safety, thus fostering a deeper learning experience.4

In recent years, situational simulation teaching has gained widespread acceptance in medical education, showing 
significant success in fields such as emergency care, nursing, and surgery.5,6 These areas have demonstrated 
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improvements in both practical competencies and patient outcomes as a result of simulation-based training. Despite these 
advancements, research on its specific application and effectiveness in pediatric clinical practice remains limited, leaving 
a gap in understanding how this method can be optimized for pediatric education.

This study intends to address this gap by thoroughly evaluating the application and effectiveness of situational 
simulation teaching in pediatric clinical practice. Through this research, we aim to verify its potential in enhancing 
pediatric trainees’ clinical competencies, offering valuable insights for medical educators, and laying the groundwork for 
optimizing pediatric clinical teaching models.

Subjects and Study Design
Subjects
This study assessed the effect of situational simulation-based teaching on the clinical abilities of 52 medical interns in the 
five-year program at the First Affiliated Hospital of Sun Yat-sen University, between February 2023 and August 2024. 
The cohort, consisting of 26 male and 26 female interns, was randomly allocated to two groups through a computer- 
generated randomization process. Each group, comprising 26 students, was allocated to either the situational simulation 
group or the conventional instruction group for a six-week pediatric internship. Stratified allocation was applied 
according to participants’ initial clinical assessment scores to ensure comparability between the groups.

Study Design
This study utilized an experimental design with a control group and blinded assessment to evaluate the impact of two 
teaching methods. A total of 52 interns were randomly allocated to one of two groups: the situational simulation teaching 
group (n = 26) and the traditional teaching group (n = 26). The sample size of 52 participants (26 in each group) was 
determined based on a power calculation performed using G*Power software.7 With an expected medium effect size 
(Cohen’s d = 0.5), an alpha level of 0.05, and a desired power of 0.80, the sample size of 52 was sufficient to detect 
significant differences between the two groups.

Participants were randomly allocated to either the situational simulation teaching group or the traditional teaching 
group using a computer-generated randomization sequence. To ensure allocation concealment, the randomization 
sequence was stratified based on participants’ initial clinical assessment scores. The allocation sequence was stored in 
a secure, password-protected file, and the research staff responsible for enrolling participants were blinded to the group 
allocation until the moment of assignment. This stratified randomization ensured comparability between the groups in 
terms of clinical assessment scores, while maintaining the blinding process to prevent allocation bias. No substantial 
differences were detected between the groups in terms of gender, age, or initial clinical assessment scores (p > 0.05). The 
simulation group participated in training through simulated clinical scenarios, while the conventional group underwent 
standard bedside instruction (as illustrated in Figure 1).

Both groups were exposed to the same pediatric case scenarios, including Kawasaki disease, pneumonia, congenital 
heart disease, diarrhea, and febrile convulsions. All participants were granted equal access to identical learning resources, 
trainers, and course intensity. Both groups used the same key textbook, the 9th edition of Pediatrics, Issued by the 
People’s Health Publishing House.

The study received certification from the ethics advisory board, and all participants provided informed agreement. 
Extra care was taken to assure the confidentiality of pediatric patient data used in the training scenarios.

Teaching Implementation
Traditional Teaching Group
Preparation Before Rotation 
Teachers crafted case scenarios that represented common pediatric conditions, integrating the latest updates on diagnostic 
criteria and treatment strategies. Multimedia presentations were developed to highlight the clinical features, diagnostic 
guidelines, and therapeutic approaches for all diseases.
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Teaching Framework
The teaching framework throughout the rotation period was structured in three distinct phases:

Case Presentation and Showcase 
Each session started with a comprehensive overview of medical cases, where instructors explained the diagnostic process 
and emphasized essential skills in history-taking and physical assessment techniques.

Student Engagement 
Students took an active role in conducting patient interviews and performing physical examinations, under the observa-
tion of the instructor. In pediatric cases, particularly for infants, patient histories were provided by the guardians.

Feedback and Discussion 
After every session, teachers delivered individualized comments on student performance and led a discussion to address 
any questions, promoting an engaging and thoughtful learning atmosphere.

Situational Simulation Training Group
Course Plan for Situational Simulation Teaching in Pediatric Clinical Internship
The objective of this course is to enhance pediatric interns’ clinical skills, focusing on non-operational competencies like 
history taking, patient education, image interpretation, and interprofessional communication. Twenty-six pediatric interns 
will participate in the simulation group for six weeks, while the control group receives traditional teaching. The course 
includes one simulation session per week, covering 6 cases, with each session lasting 30 minutes and involving pairs of 
students. The implementation phases consist of preparation (acquiring foundational knowledge), briefing (providing key 
information and learning outcomes), simulation activity (engaging in realistic clinical scenarios with standardized 
patients), feedback (immediate post-simulation performance review), debriefing (consolidating learning and reflection), 
and evaluation (assessing performance against learning objectives).

Figure 1 Experimental design and process chart.
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The course content involves effective communication for comprehensive medical histories, patient education on 
diseases, treatments, and home care, and reading and interpreting pediatric imaging studies. Sample cases include 
managing Kawasaki disease with history taking, educating on congenital heart disease care, and interpreting imaging 
for pediatric bronchopneumonia. This structured, simulation-based approach ensures pediatric interns effectively master 
and apply key clinical skills.

The simulation cases are meticulously chosen and designed to mirror common pediatric scenarios that interns are 
likely to encounter. The cases and their scripts have been reviewed and approved by three pediatric teaching experts, each 
with over 15 years of experience in clinical teaching. This ensures the scenarios are realistic, educationally effective, and 
aligned with current pediatric practices. For detailed examples of the simulation scenarios used in this course, please see 
Supplementary Attachment 1.

Assessment Methods
The interns’ performance after the rotation was assessed using three evaluation methods:

Pediatric Knowledge Exam 
Both groups participated in an identical closed-book test, designed to assess their theoretical understanding of pediatrics, 
guaranteeing uniformity in cognitive evaluation.

Mini-CEX Assessment
The Mini-CEX, a generally acknowledged tool for evaluating clinical skills,7,8 was used to assess practical competencies. 
Students took medical histories from pediatric patients’ guardians and conducted physical exams on infants, under 
instructor supervision. The Mini-CEX assessed students across seven criteria, using a nine-point scale:

History Taking 
Accuracy in gathering patient history, responding to non-verbal cues, and demonstrating empathy.

Physical Examination 
Competence in conducting exams in an organized manner, maintaining patient privacy, and managing discomfort.

Professionalism 
Respect, compassion, ethical standards, and confidentiality.

Clinical Judgment 
Evaluates the student’s ability to choose and perform relevant diagnostic tests, as well as evaluate the potential pros and 
cons of various treatment modalities.

Doctor-Patient Communication 
Clarity in interpreting medical tests, obtaining consent, and educating patients.

Organizational Efficiency 
Skill in prioritizing patient care and effectively utilizing resources.

Overall Competence 
Integration of clinical knowledge and overall patient care effectiveness.

The Mini-CEX scores were categorized into three levels: 1–3 points: Below Expectations;4–6 points: Meeting 
Expectations;7–9 points: Exceeding Expectations. All evaluations were carried out by a single evaluator to ensure consistency.

Situational Simulation Teaching Method Feedback Survey
A feedback survey was conducted exclusively for the simulation group to evaluate the Teaching efficacy of the 
simulation method. The survey, with a Cronbach’s Alpha coefficient of 0.822 (indicating strong reliability), assessed 
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various items such as active learning engagement, communication skills, feedback Quality, and overall Satisfaction. 
A Likert scale, with values from 1 (strongly disagree) to 5 (strongly agree), was used in the survey for a variety of 
statements.

To improve the validity of the satisfaction survey, it was pilot tested with a similar cohort to refine question clarity 
and response consistency.

The survey assessed the following items:

Engagement 
“The situational simulation teaching is engaging and makes me more involved in the learning process”.

Development of Clinical Skills 
“The situational simulation teaching enables me to develop my clinical skills effectively”.

Communication Skills Improvement 
“I feel more confident in communicating with patients due to the situational simulation teaching”.

Feedback Quality 
“The situational simulation teaching provides me with appropriate feedback on my performance”.

Overall Satisfaction 
“I am generally satisfied with the overall effectiveness of the situational simulation teaching method”.

Statistical Analysis
Using SPSS (version 25.0), the data were processed, and descriptive statistics are described as mean ± standard deviation (x ± 
s). To compare continuous variables between groups, independent t-tests were conducted, whereas categorical variables are 
expressed as frequencies and percentages (n [%]), applying chi-square tests as needed. A P-value of less than 0.05 was 
deemed statistically differentiated. To minimize bias, all Mini-CEX evaluators were kept unaware of group allocation.

Result
Theoretical Knowledge Exam Scores
The scores on knowledge test were comparable in both groups. The situational simulation training group had a mean 
score of 90.23 ± 2.17, while the traditional training group scored 90.18 ± 2.38. No substantial differences were found 
between the groups in the independent t-test (p > 0.05), suggesting that both teaching methods were equally effective in 
supporting theoretical learning.

Mini-CEX Evaluation Results
All participants finished the Mini-CEX assessment in an average of 36 ± 0.5 minutes, with feedback after evaluation 
averaging 6.6 ± 0.4 minutes per student. Compared to the traditional training group, the situational simulation training 
group demonstrated statistically significant improvements in key skills, including medical history taking (meets expecta-
tion: 7 participants [26.92%] vs 18 participants [69.23%], p = 0.005), clinical judgment (meets expectation: 5 participants 
[19.23%] vs 12 participants [46.15%], p = 0.011), doctor-patient communication (meets expectation: 7 participants 
[26.92%] vs 16 participants [61.54%], p = 0.025), and overall clinical competence (meets expectation: 5 participants 
[19.23%] vs 15 participants [57.69%], p = 0.009), as assessed using the chi-square test. A thorough comparison of CEX 
scores among the two groups was shown in Figure 2 and Table 1.

Satisfaction Assessment Results
Feedback from the situational simulation training group was overwhelmingly positive. Trainees expressed high satisfac-
tion and interest in the method, with no reports of dissatisfaction (Table 2). The survey results particularly highlighted 
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active engagement and improvements in clinical skills as the most appreciated aspects of the simulation-based teaching 
approach.

Discussion
The findings of this research emphasize the significant influence of situational simulation teaching on pediatric clinical 
probation, highlighting its potential as a valuable educational strategy in medical training. The results suggest that 
situational simulation not only enhances students’ clinical skills but also plays a crucial role in their overall development 
as future pediatricians.8,9 This approach allows for the repetitive practice of clinical skills across a range of scenarios, 
which is essential for mastering skills in a controlled, risk-free environment.

Figure 2 Mini-CEX scale scores comparison among both groups. (A) Situational simulation teaching group; (B) Traditional teaching group.

Table 1 The Mini-CEX Score Metrics for Each Group

Items The Situational  
Simulation Teaching  

Group, Cases (%)

Traditional  
Teaching  

Group, Cases (%)

P-value

Total cases 26(100%) 26(100%)

Medical history taking 0.005
Meets expectation 7(26.92%) 18(69.23%)

Exceeds expectation 19(73.08%) 8(30.77%)

Clinical Judgment 0.011
Below expectation 0(0.00%) 3(11.54%)

Meets expectation 5(19.23%) 12(46.15%)

Exceeds expectation 21(80.77%) 11(42.31%)
Doctor-patient communication 0.025

Meets expectation 7(26.92%) 16(61.54%)

Exceeds expectation 19(73.08%) 10(38.46%)
Professionalism 1.00

Meets expectation 11(42.31%) 12(46.15%)

Exceeds expectation 15(57.69%) 14(53.85%)
Physical Examination 0.779

Meets expectation 14(53.85%) 16(61.54%)

Exceeds expectation 12(46.15%) 10(38.46%)
Organizational effectiveness 1.00

Meets expectation 12(46.15%) 11(42.31%)

Exceeds expectation 14(53.85%) 15(57.69%)
Overall Capabilities 0.009

Meets expectation 5(19.23%) 15(57.69%)

Exceeds expectation 21(80.77%) 11(42.31%)
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A notable observation is the marked improvement in students’ clinical decision-making abilities. In pediatric 
settings, where patient conditions can change rapidly, the ability to make quick and accurate decisions is crucial.10,11 

Simulation-based teaching prepares students for these real-world situations by providing them with opportunities to 
engage in decision-making processes, thereby fostering an adaptive mindset. This preparation helps students reduce 
cognitive load in clinical situations, enhancing their confidence and competence when faced with real-life 
challenges.

Moreover, the study demonstrates that situational simulation significantly enhances students’ communication skills. 
Effective communication is essential in clinical practice, influencing students’ ability to interact with patients and 
families, perform procedures accurately, and collaborate efficiently with healthcare teams.12,13 The safe, controlled 
environment provided by simulations allows students to practice and refine their communication techniques without 
the pressure of real-world consequences. By engaging in simulations, students develop a solid foundation in interpersonal 
skills, which translates into improved performance during clinical rotations. Enhanced communication skills not only 
improve patient outcomes but also contribute to increased patient satisfaction and stronger interprofessional 
relationships.14 This underlines the importance of integrating situational simulation into pediatric clinical training to 
cultivate well-rounded, competent healthcare professionals.

Additionally, the study highlights the enhancement of teamwork among students. Pediatric care often requires 
a multidisciplinary approach, making effective teamwork essential for high-quality care delivery.15 The simulation 
scenarios in this study were designed to replicate real-world pediatric cases, promoting collaboration among healthcare 
professionals. These exercises not only refined students’ technical skills but also developed critical communication and 
teamwork abilities, which are crucial in pediatric care.16

Despite the positive outcomes, several limitations must be acknowledged. First, while the study highlights the 
immediate benefits of situational simulation, it does not evaluate the long-term retention of these skills or their 
applicability to real clinical practice. Future research should focus on assessing the sustainability of skills acquired 
through simulation, as well as their correlation with clinical performance in actual pediatric settings. Second, the reliance 
on self-reported measures of confidence and competence introduces a potential source of bias. While practical assess-
ments were used to mitigate this, future studies should incorporate more objective measures of clinical performance, such 
as direct observation or standardized patient assessments, to provide a more thorough evaluation of the effectiveness of 
simulation-based teaching.

In conclusion, this study underscores the efficacy of situational simulation teaching in pediatric clinical probation. By 
providing a realistic yet controlled environment for students to practice and refine their skills, this teaching method 
enhances clinical decision-making, boosts confidence, and promotes teamwork. As medical education evolves, situational 
simulation teaching should be more widely integrated across various disciplines to better prepare students for the 
complexities of clinical practice, especially in pediatric care.

Human Ethics and Consent to Participate Declarations
The approval was granted by the Committee on Ethics of The First Affiliated Hospital, Sun Yat-sen University. All 
subjects provided acknowledgment of consent, with particular attention to data protection concerns considering the 
inclusion of child health data.

Table 2 Students Satisfaction Evaluation of the Situational Simulation Teaching Group (n = 26)

Strongly Disagree 
(Likert Item 1)

Disagree  
(Likert Item 2)

Neutral  
(Likert Item 3)

Agree  
(Likert Item 4)

Strongly Agree 
(Likert Item 5)

Engagement 1(3.85%) 0(0.00%) 2(7.69%) 16(61.54%) 7(26.92%)

Development of Clinical Skills 1(3.85%) 1(3.85%) 2(7.69%) 15(57.69%) 7(26.92%)

Communication Skills Improvement 1(3.85%) 3(11.54%) 1(3.85%) 15(57.69%) 6(23.08%)

Feedback Quality 1(3.85%) 2(7.69%) 2(7.69%) 14(53.85%) 7(26.92%)

Overall Satisfaction 1(3.85%) 1(3.85%) 1(3.85%) 17(65.38%) 6(23.08%)

Notes: 1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree.
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