
Supplementary material
Supplementary Table S1. Candidate learning-needs cells identified through dual-reference analysis.
	Candidate dept × question type
	Mean
	Δ Peer
	Δ AI
	t
	p
	Severity

	Surg × A1
	77.1
	−6.9
	−17.2
	−13.28
	<0.001*
	Critical

	Anesth × A1
	78.7
	−4.1
	−15.6
	−6.69
	<0.001*
	Critical

	Other × A1
	81.8
	−0.7
	−12.4
	−9.29
	<0.001*
	Critical

	Ortho × A1
	82.1
	−0.3
	−12.2
	−6.11
	<0.001*
	Critical

	CC × A2
	83.4
	−4.1
	−10.3
	−4.84
	<0.001*
	Critical

	Surg × A2
	84.6
	−3.5
	−9.1
	−10.14
	<0.001*
	High

	Anesth × A2
	87.2
	−0.1
	−6.5
	−4.38
	<0.001*
	High

	Surg × A3/A4
	84.8
	−3.0
	−3.3
	−3.94
	<0.001*
	Moderate

	Anesth × A3/A4†
	84.6
	−2.7
	−3.5
	−2.13
	0.042
	Moderate

	Anesth × Case†
	48.0
	−10.6
	−7.1
	−2.40
	0.023
	High

	CC × A3/A4†
	86.4
	−0.8
	−1.8
	−1.00
	0.332
	Moderate

	CC × Case†
	51.7
	−6.4
	−3.4
	−0.74
	0.471
	Moderate

	Surg × Case†
	51.2
	−8.6
	−3.9
	−1.72
	0.089
	Moderate


*Met the Bonferroni threshold for comparison with the pooled AI benchmark (α = 0.0021). †Did not meet the adjusted threshold and is exploratory. Δ Peer = department mean − leave-one-department-out mean for the same question type; Δ AI = department mean − pooled AI benchmark. Candidate cells were below both references. Severity uses the signed AI deficit: Critical ≤ −10 percentage points; High > −10 to ≤ −5; Moderate > −5 to < 0.
Supplementary Material 1: Completed STROBE checklist for cross-sectional studies.
Supplementary Material 2: Sensitivity analyses: (a) Two-way ANOVA results; (b) Z-score standardization; (c) Analysis using all 437 records.
Supplementary Material 3: Complete dual-reference analysis with Bonferroni-corrected p-values for all 24 cells (Supplementary Table S1).
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