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Supplementary table 1. Subdomains and item assignments of the OSCE Learning-Process Survey.
	Domain
	Subdomain
	Assigned Items

	Satisfaction 
with the Learning Method
	Basic evaluation 
	Q1-Q10
(Likert)

	
	Quality of learning experience
	Q11-Q18
(Likert)

	
	Psycho-emotional evaluation
	Q19-Q22
(Likert)

	Perceived Usability 
of the Learning Method
	Competency-specific gains / difficulties
	Multiple-choice, Free-text

	
	Per-scenario perception
	Multiple-choice 

	
	recommendation intention
	Q23-Q24
(Likert)

	
	Additional comments
	Free-text 





Supplementary table 2. Subdomains and item assignments of the Chatbot Usability & Improvement Survey.
	Domain
	Assigned Items

	Chatbot response quality
	Q1-Q6 (Likert)

	Auto-scoring system
	Q7-Q9 (Likert)

	Text feedback quality
	Q10-Q23 (Likert)

	System stability
	Q24-Q30 (Likert)

	Error reporting & improvement requests
	Free-text 

	Additional comments
	Free-text 






Supplementary table 3. Assigned score ranges for each domain of the simulated medical consulting (OSCE) assessment. 
	The score of Simulated medical consulting
	
	Assigned scores of Dizziness Scenario 
	Assigned scores of Shoulder Pain Scenario 

	
	History Taking 
(scoring: 1-0)
	0–20
	0–11

	
	Physical Examination 
(scoring: 2-1-0)
	0–18
	0–8

	
	Patient Education 
(scoring: 1-0)
	0–5
	0–6

	
	Physician–Patient Interaction (PPI) 
(scoring: 3-2-1-0)
	0–15
	0-15







Supplementary table 4. Sensitivity Analysis of OSCE Scores Adjusted for Gender. 
	Station
	Domain
	Original Direction (Unadjusted)
	Adjusted Direction 
(Gender Controlled)
	Adjusted 
p-value 
(Robust)†
	Key Finding

	Dizziness
	History Taking
	PRP > AI
	PRP > AI
	0.2301
	Trend Maintained: 
PRP's strength is robust.

	
	Physical Examination
	PRP > AI
	PRP > AI
	0.0684
	Trend Maintained: 
PRP's strength is robust.

	
	Patient Education
	AI > PRP
	AI > PRP
	0.0004*
	Effect Strengthened: 
AI's advantage became statistically significant after adjustment.

	
	PPI
	PRP > AI
	PRP > AI
	0.418
	Trend Maintained: 
PRP's strength is robust.

	Shoulder Pain
	History Taking
	PRP > AI
	PRP > AI
	0.2301
	Trend Maintained: 
PRP's strength is robust.

	
	Physical Examination
	AI > PRP
	PRP > AI
	0.7826
	Trend Reversed: 
The original slight AI advantage was likely a statistical artifact.

	
	Patient Education
	AI > PRP
	AI > PRP
	0.2301
	Trend Maintained: 
AI's advantage is robust.

	
	PPI
	AI > PRP
	Inconsistent
	0.7826
	Trend Lost: 
The original AI advantage was not robust.


*p < 0.05. 
† Adjusted p-values are from the robust regression analysis. Findings from rank-based ANCOVA and permutation tests were consistent. 
PRP, Peer Role-Play; AI, Artificial Intelligence; PPI, Physician-Patient Interaction.

