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The impact of case-based learning combined with scenario-based simulation on clinical competence of pediatric
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[ Abstract] Objective This study evaluated whether case-based learning (CBL) combined with scenario-based
simulation teaching improves the clinical competence of pediatric interns and examined whether prior simulation
experience moderates this effect. Methods In this stratified randomized controlled trial, 224 pediatric interns were assigned
by school strata to an experimental group (n=112, CBL plus simulation) or a control group (n=112, traditional teaching)
for 12 weeks. Clinical competence was assessed using the Mini-Clinical Evaluation Exercise (mini-CEX). Hierarchical
multiple linear regression was used to test the effects of teaching method, prior simulation experience, and their interaction
on mini-CEX total scores, followed by simple slope analysis. Results The experimental group scored higher than the
control group on the mini-CEX total score [(49.6£3.0) vs. (45.8+3.3), P<0.001, Cohen's d=1.2]. The interaction between
teaching method and prior simulation experience was statistically significant (b=1.24, P=0.011). Interns with prior
experience benefited more from the combined teaching (marginal effect 4.8 points, 95%CI 3.6~6.0) than those without (3.5
points, 95%CI 2.6~4.4). School background also had an independent effect, with students from Xiamen Medical College
scoring higher than those from other institutions (b=2.10, P<0.001). Conclusion The CBL-simulation combination
effectively enhances clinical competence among pediatric interns, and prior simulation experience positively moderates

this effect. These findings support the early and systematic introduction of simulation-based training in medical education
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to build a stepwise development pathway for clinical skills.

[ Keywords] Case-based learning; Scenario-based simulation teaching; Clinical competence; Moderating effect;

Pediatric medical education
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