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eMethods (additional details)
For the AI-enhanced group, feedback was revised via ChatGPT 4 with the following prompt: "Rewrite the following trainee feedback to emphasize a growth mindset. Frame areas for improvement as opportunities for learning and development. Provide specific examples and actionable suggestions to help the trainee improve their performance. The tone should be encouraging and supportive. Avoid "generalizations," "negative language," "judgmental language," "personal criticism," and "offense. " 






	
	Question
	Response Options

	1
	How would you rate the overall fairness of the feedback you received?
	-Very Fair
- Fair
- Neutral
- Unfair
- Very Unfair

	2
	Do you believe that the feedback will help improve your performance in future?
	- Strongly Agree
- Agree
- Neutral
- Disagree
- Strongly Disagree

	2*
	Please describe specifically what you will do to improve your performance.
	Open-ended response

	3
	How constructive did you find the feedback?
	- Very Constructive
- Constructive
- Neutral
- Unconstructive
- Very Unconstructive

	4
	How supportive did you find the feedback?
	- Very Supportive
- Supportive
- Neutral
- Not Supportive
- Not Supportive at All

	4*
	What specifically did the faculty do or say when giving you feedback that you found particularly helpful?
	Open-ended response

	5
	What specifically did the faculty do or say when giving you feedback that you thought could be improved upon? (Please provide any suggestions for improvement.)
	Open-ended response


The online survey was administered via Google Forms to obtain residents' evaluation of feedback provided in the Internal Medicine Residency Training Program.


Statistical analysis
Statistical analyses were conducted using IBM SPSS Statistics version 30. Given the ordinal nature of Likert scale data and the relatively small sample size, non-parametric tests were employed to compare feedback ratings between the educationist and AI groups; results are interpreted as exploratory without multiplicity adjustment. The four key outcome variables—overall fairness of feedback, belief that feedback will improve future performance, constructiveness of feedback, and supportiveness of feedback—were measured on 5-point Likert scales coded from 1 to 5, where higher scores indicated more favorable perceptions. Specifically, ratings ranged from 1 (not helpful at all/not constructive at all/not fair at all/not supportive at all) to 5 (very helpful/very constructive/very fair/very supportive). Mann-Whitney U tests were used to assess differences between the two feedback groups across these four dimensions.

eResults (additional details)
The 50 surveyed internal medicine residents across diverse clinical rotations, with nearly half completing their Nephrology rotation, representing 50 of the 56 resident evaluations distributed (89.3% response rate). Participants were relatively evenly split between those receiving feedback from human educators (54%) and AI-generated feedback (46%). The residency year distribution showed that PGY-1 residents comprised the largest group at 46%, followed by PGY-3s at 30% and PGY-2s at 24% (Table 1).

Table 1
Demographic and Rotation Characteristics of Participants (N = 50)
	Characteristic
	n (%)

	IM Rotation
	

	CCU
	3 (6.0)

	Geriatrics
	1 (2.0)

	GI
	3 (6.0)

	Hospitalist Elective
	1 (2.0)

	ID
	4 (8.0)

	MICU
	1 (2.0)

	MOD
	6 (12.0)

	Nephrology
	23 (46.0)

	OCC Med
	1 (2.0)

	Rheumatology
	1 (2.0)

	RUHS IM
	1 (2.0)

	RUHS MOD
	3 (6.0)

	SAC Continuity Clinic
	1 (2.0)

	VA MOD
	1 (2.0)

	Feedback Group
	

	Educator
	27 (54.0)

	AI
	23 (46.0)

	Year of Residency
	

	PGY-1
	23 (46.0)

	PGY-2
	12 (24.0)

	PGY-3
	15 (30.0)


Note. IM = Internal Medicine; CCU = Cardiac Care Unit; GI = Gastroenterology; ID = Infectious Disease; MICU = Medical Intensive Care Unit; MOD = Medicine on Demand; OCC Med = Occupational Medicine; RUHS = Riverside University Health System; SAC = Student Assessment Clinic; VA = Veterans Affairs; PGY = Postgraduate Year.

Overall, residents rated their feedback quite favorably across all measured dimensions. The highest rating was for perceived fairness, with a mean score of 4.2 out of 5, indicating strong agreement that feedback was equitable. Supportiveness received similarly high marks at 4.1, while constructiveness averaged 3.8. Notably, residents were somewhat more reserved about whether the feedback would actually improve their future performance, with this dimension receiving the lowest mean rating of 3.7. The relatively wide range in responses for some variables, particularly the belief that feedback would improve performance (ranging from 1.0 to 5.0), suggests considerable individual variation in how residents perceived the utility of their feedback (Table 2).

Table 2
Overall Ratings of Feedback Received (N = 50)
	Variable
	M (SD)
	Range

	Overall fairness of feedback
	4.2 (0.7)
	3.0–5.0

	Belief that feedback will improve future performance
	3.7 (1.0)
	1.0–5.0

	Constructiveness of feedback
	3.8 (0.9)
	1.0–5.0

	Supportiveness of feedback
	4.1 (1.0)
	1.0–5.0



When comparing AI-enhanced versus educator feedback across the full sample, AI-enhanced feedback received numerically higher ratings across all four dimensions, although none of these differences were statistical significant and effect sizes were negligible to small. The largest gap was in perceived impact on future performance (AI 3.9 vs 3.4; p=0.176). Constructiveness showed a similar pattern (4.0 vs 3.6; p=0.106). Fairness (p=0.356) and supportiveness (p=0.631) were also not significantly different between groups (Table 3).

Table 3
Comparison of Feedback Ratings Between Educator and AI Groups (N = 50)
	Variable
	Educator
M (SD)
	AI
M (SD)
	p-Value
	U
	Z
	Cliff’s δ
	Magnitude

	
	
	
	
	
	
	
	

	Overall fairness of feedback
	4.1 (0.7)
	4.3 (0.8)
	0.356
	266.5
	-.923
	-0.14
	negligible

	Feedback will improve future performance
	3.4 (1.2)
	3.9 (0.8)
	0.176
	245.5
	-1.353
	-0.21
	small

	Constructiveness of feedback
	3.6 (0.9)
	4.0 (0.7)
	0.106
	233.5
	-1.614
	-0.25
	small

	Supportiveness of feedback
	4.0 (1.2)
	4.2 (0.8)
	0.631
	287.5
	-.480
	-0.07
	negligible



An exploratory subgroup analysis focusing specifically on Nephrology rotation participants was performed. Among these 23 residents, constructiveness ratings were higher for AI-enhanced feedback (mean 4.1) than educator feedback (mean 3.3), with a p=0.044 (two-sided; exploratory, unadjusted). The difference in perceived impact on future performance was also higher in this group, with AI-enhanced feedback scoring 4.3 compared to 3.2 for educator feedback, though not statistically significant (p=0.118). These subgroup findings suggest a possible advantage for AI on certain dimensions, but given the small sample and multiple outcomes tested, they should be considered hypothesis-generating (Table 4).

Table 4
Comparison of Feedback Ratings Between Educator and AI Groups for Nephrology Rotation (n = 23)
	Variable
	Educator
M (SD)
	AI
M (SD)
	p-Value
	U
	Z
	Cliff’s δ
	Magnitude

	
	
	M (SD)
	
	
	
	
	

	Overall fairness of feedback
	4.0 (0.9)
	4.6 (0.5)
	0.134
	41.5
	-1.640
	-0.37
	medium

	Feedback will improve future performance
	3.2 (1.5)
	4.3 (0.6)
	0.118
	40.0
	-1.677
	-0.39
	medium

	Constructiveness of feedback
	3.3 (1.0)
	4.1 (0.7)
	0.044
	33.0
	-2.175
	-0.50
	large

	Supportiveness of feedback
	3.9 (1.4)
	4.3 (0.6)
	0.976
	65.5
	-.033
	-0.01
	negligible


In the nephrology subset (n = 23), constructiveness ratings were higher for AI feedback (mean 4.1 vs 3.3), with p = 0.044 (unadjusted) and a Cliff’s delta of -0.50, suggesting a potentially substantial difference in this small sample. However, given the limited subgroup size and multiple comparisons, this finding should be interpreted as exploratory rather than definitive.

Thematic Analysis of Open-Ended Comments
Fifty respondents (27 Educator, 23 AI) provided open-ended responses across three questions, offering insights into their perceptions of feedback quality, planned improvement actions, and suggestions for enhancement. Thematic analysis identified three overarching domains: planned actions for improvement, perceptions of helpful feedback elements, and suggestions for feedback refinement. Each domain included 5-6 themes.  (See Table in full manuscript.)
Qualitative responses were analyzed using Braun and Clarke's (2006, 2019) reflexive thematic analysis, following their six-phase approach to systematically identify and interpret patterns of meaning across the dataset.1
A. Planned Actions for Improvement
Common actions included continued study, seeking mentorship/teaching opportunities, organizing tasks, strengthening clinical reasoning, and improving presentation structure. A subset of responses indicated unclear next steps, which appeared more often in the educator group than the AI group.
B. Perceptions of Helpful Feedback Elements
Residents most often cited specific examples, encouragement/validation, structured delivery, balanced critique, and personalized interaction as helpful. Mentions of structured organization appeared more often in AI responses, while references to one-on-one personalization appeared more often in educator responses. 
C. Suggestions for Feedback Improvement
Recurring suggestions included requests for greater specificity, more personalization, case-linked clinical context, balanced tone, and timelier delivery. Several respondents reported that no changes were needed. 

eReferences
1.	Braun V and and Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology 2006; 3: 77-101. DOI: 10.1191/1478088706qp063oa.

