	
	
	



Supplementary Figure 1. GEARS and OSAT scoring system.
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Robot Curriculum Study Validation -
Evaluation Form

GEARS and OSATSs scoring

Grader name

Video number

GEARS: Depth Perception

Mark only one oval.

) 1. Consistently overshoots the target, makes large movements, slow to correct
2

3. Some overshooting or missing the target, but these are corrected quickly

4

5. Accurately directs the instruments in the correct plane to the target
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4. GEARS: Bimanual Dexterity

Mark only one oval.

() 1.Uses only one hand, ignores non-dominant hand, poor coordination between the
two

2
) 3. Uses both hands, but the interaction between them is not optimal
a4

_) 5. Expertly uses both hands in a complementary manner for optimal exposure

5. GEARS: Efficiency

Mark only one oval.

(1. Inefficient efforts, many uncertain movements, constantly changing focus or
persisting without progress

)2
1) 3. Slow movements, but planned movements are organized and reasonable
a4
) 5. Confident, efficient and safe conduct, remains focused on the goal, fluid
progression

6. GEARS: Force Control

Mark only one oval.
( : ) 1. Rough movements, tears tissues, injures nearby structures, poor control, frequent
suture breakage
)2
(__) 3. Handles tissues reasonably well, minor trauma to adjacent tissue, rare suture
breakage

() 5. Applies appropriate tension, negligible injury to adjacent structures, no suture
breakage
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7.

8.

9.

GEARS: Robotic Control

Mark only one oval.

) 1. Consistently does not optimize view, hand position, or repeated collisions even
with guidance

2

) 3. View is sometimes not optimal. Occasionally needs to relocate arms. Occasional
collisions and obstruction of assistant.

Ya

) 5. Controls camera and hand position optimally and independently. Minimal
collisions or obstruction of assistant

OSATs

OSATs: Needle Loading (consider angles, reloads, handedness, economy)
Mark only one oval.
) 1. Traumatic

) 2. Lacks finesse

) 3. Average

) 4. Skilled/efficient

) 5. Flawless

OSATs: Knot Tying (consider fluidity, granny knots, square knots, sliding knots, tail
length, etc)

Mark only one oval.

J 1. Traumatic

) 2. Lacks finesse
) 3. Average

) 4. Skilled/efficient

) 5. Flawless
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10. OSATs: Master of Workspace Range (consider: movement across field, camera
adjustments, fluidity of transitions, etc)

Mark only one oval.
7,\‘ 1. Traumatic

) 2. Lacks finesse

) 3. Average

) 4. Skilled/efficient

) 5. Flawless

11.  OSATs: Instrument Collisions

Mark only one oval.

1. Always

) 2. Frequently
) 3. Often
a4 Rarely

) 5. Never

12.  OSATs: Instruments Out of View

Mark only one oval.

) 1. Always

) 2. Frequently
) 3. Often

) 4. Rarely

J 5. Never
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13. OSATs: Excessive Instrument Force

Mark only one oval.

(1. Always

) 2. Frequently
() 3.0ften

) 4. Rarely

) 5. Never

14. OSATs: Dropped Needle

Mark only one oval.

) 1. Always
) 2. Frequently

. Often

() 4. Rarely

) 5. Never

15. OSATs: Missed Targets

Mark only one oval.

) 1. Always

. Frequently

) 3. Often

() 4 Rarely

) 5. Never
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16. OSATs: Broken Suture

Mark only one oval.
(1. Always
2 Frequently
() 3.0ften
4. Rarely

) 5. Never




