TABLE 2. Learning Outcomes by Training Level
	Outcome
	FC
	FC+VP
	p-value

	Undergraduate Students (UGY)
	
	
	

	Pre-test score, %
	55.06
	57.47
	.361

	Post-test score, %
	96.24
	94.68
	.283

	Learning progress, %
	41.18
	37.22
	—

	Cohen's d
	2.23
	2.51
	—

	Incremental Δd
	—
	+0.29
	—

	Achievement rate (≥ 80%), %
	98.8
	100.0
	1.000

	Postgraduate Residents (PGY)
	
	
	

	Pre-test score, %
	56.09
	54.63
	.644

	Post-test score, %
	96.52
	94.88
	.348

	Learning progress, %
	40.43
	40.24
	—

	Cohen's d
	2.35
	2.38
	—

	Incremental Δd
	—
	+0.02
	—

	Achievement rate (≥ 80%), %
	97.8
	97.6
	1.000

	Overall
	
	
	

	Post-test score, %
	96.34
	94.78
	.157

	Achievement rate (≥ 80%), %
	98.5
	98.8
	.748

	Cohen's d
	2.27
	2.43
	—

	Incremental Δd
	—
	+0.16
	—


Note. FC = Flipped Classroom; FC+VP = Flipped Classroom with Virtual Patients; Δd = incremental effect size (FC+VP minus FC). Achievement rate = percentage scoring ≥ 80% on post-test (institutional mastery threshold). Cohen's d calculated as mean learning progress divided by pre-test standard deviation. All within-group pre-post comparisons significant at p < .001 (paired t-tests). Between-group p-values from independent samples t-tests (continuous outcomes) or χ² tests (achievement rates).


TABLE 3. Cost-Effectiveness Analysis by Training Level
	Component
	FC
	FC+VP
	Incremental

	Annual Operational Costs
	
	
	

	Total annual cost
	$3,460
	$13,108
	+$9,648

	Students served per year
	66
	80
	—

	Cost per student
	$53
	$163
	+$110 (3.08-fold)

	Overall Cost-Effectiveness
	
	
	

	Cohen's d
	2.27
	2.43
	+0.16

	ICER ($ per d unit)
	—
	—
	$703

	Undergraduate Students (UGY)
	
	
	

	Cohen's d
	2.23
	2.51
	+0.29

	Achievement rate
	98.8%
	100.0%
	+1.2%

	ICER ($ per d unit)
	—
	—
	$383

	Postgraduate Residents (PGY)
	
	
	

	Cohen's d
	2.35
	2.38
	+0.02

	Achievement rate
	97.8%
	97.6%
	−0.3%

	ICER ($ per d unit)
	—
	—
	$4,670

	Cost-Effectiveness Differential
	
	
	

	UGY vs PGY ICER ratio
	—
	—
	12.2-fold


Note. FC = Flipped Classroom; FC+VP = Flipped Classroom with Virtual Patients; ICER = Incremental Cost-Effectiveness Ratio, calculated as: [Cost per student (FC+VP) − Cost per student (FC)] / [Cohen's d (FC+VP) − Cohen's d (FC)], representing additional cost per unit increase in effect size.


