


[bookmark: _GoBack]Table 1. O-ring transfer performance across platforms and expertise levels. (n = 18 independent participants) (A) Performance summary. (B) Error type occurrences. (C) Paired comparison statistics. In this task, participants include 12 novices and 6 surgeons. Each participant repeated 6 trials, and the tests conducted are two-sided.
	(A) O-ring transfer: weighted error and time
	
	
	

	Group
	Platform
	Weighted Error 
	Time (s) 

	Overall
	Manual
	
	

	
	Humanoid
	
	

	
	dVRK
	
	

	Novices
	Manual
	
	

	
	Humanoid
	
	

	
	dVRK
	
	

	Surgeons
	Manual
	
	

	
	Humanoid
	
	

	
	dVRK
	
	



	(B) Error type occurrences
	
	
	
	
	
	

	Platform
	Failed pick
	Stretch (peg)
	Stretch (handoff)
	Drop
	Collision
	Straw disp.

	Manual
	
	
	
	
	
	

	Humanoid
	
	
	
	
	
	

	dVRK
	
	
	
	
	
	



	(C) Paired statistics (overall)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Weighted error
	Humanoid – Manual
	 [, ]
	
	
	t

	Weighted error
	dVRK – Manual
	 [, ]
	
	
	t

	Weighted error
	Humanoid – dVRK
	 [, ]
	
	
	t

	Time
	Humanoid – Manual
	 [, ]
	
	
	t

	Time
	dVRK – Manual
	 [, ]
	
	
	w

	Time
	Humanoid – dVRK
	 [, ]
	
	
	t



	(C2) Paired statistics (Novices)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Weighted error
	Humanoid – Manual
	 [, ]
	
	
	t

	Weighted error
	dVRK – Manual
	 [, ]
	
	
	t

	Weighted error
	Humanoid – dVRK
	 [, ]
	
	
	t

	Time
	Humanoid – Manual
	 [, ]
	
	
	t

	Time
	dVRK – Manual
	 [, ]
	
	
	t

	Time
	Humanoid – dVRK
	 [, ]
	
	
	w



	(C3) Paired statistics (Surgeons)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Weighted error
	Humanoid – Manual
	 [, ]
	
	
	t

	Weighted error
	dVRK – Manual
	 [, ]
	
	
	w

	Weighted error
	Humanoid – dVRK
	 [, ]
	
	
	t

	Time
	Humanoid – Manual
	 [, ]
	
	
	t

	Time
	dVRK – Manual
	 [, ]
	
	
	t

	Time
	Humanoid – dVRK
	 [, ]
	
	
	w


 Notes:  is mean paired difference with 95% CI.  is Cohen’s . Test: paired -test (t) or Wilcoxon (w). 
Table 2. FLS peg transfer performance across platforms and expertise levels (n = 13 independent participants). (A) Performance summary. (B) Error type occurrences report. (C) Paired comparison statistics across expertise levels. In this task, participants include 8 junior surgeons and 5 senior surgeons. The tests conducted are two-sided.
	(A) FLS peg transfer: performance summary (mean  std)
	
	
	
	

	Group
	Platform
	Time (s) 
	Total Error 
	FLS Score(0–100) 

	Overall
	Manual
	
	
	

	
	Humanoid
	
	
	

	
	da Vinci Xi
	
	
	

	Junior surgeons
	Manual
	
	
	

	
	Humanoid
	
	
	

	
	da Vinci Xi
	
	
	

	Senior surgeons
	Manual
	
	
	

	
	Humanoid
	
	
	

	
	da Vinci Xi
	
	
	



	(B) Error type occurrences
	
	
	

	Platform
	Drops
	Collision
	Failed Pick Up

	Manual
	
	
	

	Humanoid
	
	
	

	da Vinci Xi
	
	
	



	(C) Paired statistics (overall)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Time (s)
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	Time (s)
	da Vinci Xi– Manual
	 [, ]
	
	
	w

	Time (s)
	Humanoid – Manual
	 [, ]
	
	
	t

	Error
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	Error
	da Vinci Xi – Manual
	 [, ]
	
	
	w

	Error
	Humanoid – Manual
	 [, ]
	
	
	w

	FLS Score
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	FLS Score
	da Vinci Xi – Manual
	 [, ]
	
	
	w

	FLS Score
	Humanoid – Manual
	 [, ]
	
	
	t



	(C2) Paired statistics (junior surgeons)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Time
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	Time
	da Vinci Xi – Manual
	 [, ]
	
	
	t

	Time
	Humanoid – Manual
	 [, ]
	
	
	t

	Error
	da Vinci Xi – Humanoid
	 [, ]
	
	
	t

	Error
	da Vinci Xi – Manual
	 [, ]
	
	
	w

	Error
	Humanoid – Manual
	 [, ]
	
	
	w

	Balanced FLS
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	Balanced FLS
	da Vinci Xi – Manual
	 [, ]
	
	
	t

	Balanced FLS
	Humanoid – Manual
	 [, ]
	
	
	t



	(C3) Paired statistics (senior surgeons)
	
	
	
	
	

	Metric
	Comparison
	 [95% CI]
	
	
	Test

	Time
	da Vinci Xi – Humanoid
	 [, ]
	
	
	w

	Time
	da Vinci Xi – Manual
	 [, ]
	
	
	w

	Time
	Humanoid – Manual
	 [, ]
	
	
	t

	Error
	da Vinci Xi – Humanoid
	 [, ]
	
	
	t

	Error
	da Vinci Xi – Manual
	 [, ]
	
	
	t

	Error
	Humanoid – Manual
	 [, ]
	
	
	t

	Balanced FLS
	da Vinci Xi – Humanoid
	 [, ]
	
	
	t

	Balanced FLS
	da Vinci Xi – Manual
	 [, ]
	
	
	w

	Balanced FLS
	Humanoid – Manual
	 [, ]
	
	
	t


 Notes:  is the mean paired difference with 95% CI.  is Cohen’s  for paired samples. Test: paired -test (t) or Wilcoxon signed-rank (w). 



