
Introduction
With the growing skillset required of general surgeons, including 
advanced laparoscopic and robotic skills, the burden falls on surgical 
trainees (and their educators) to develop competency in each of these 
techniques and to do so within the limitations of duty hour restrictions 
and a finite training period. 
• Several studies have demonstrated that innate visuospatial ability may 

correlate with initial learning curve and performance for certain 
surgical skills.1-3

• Predicting an individual’s ability to acquire these surgical skills may 
enhance the development of a competency-based training 
curriculum

Aims and Objectives
We aim to investigate the relationship between spatial ability and fine 
motor dexterity on an individual’s learning curve and performance of 
simulated robotic surgical skills. 

Conclusions
Our research shows that despite having limited robotic surgery exposure, 
individuals with high spatial ability exhibit superior performance in the 
early learning period, resulting in a shorter learning curve. Knowledge 
of spatial ability as it pertains to skill acquisition should be considered 
when developing a competency-based training curriculum for robotic 
surgical skills.

Methods
• Participants: 31 OUWB medical students
• Spatial ability was evaluated: Perceptual Ability Test (PAT)4 (Image A)
• Fine motor dexterity was assessed: Purdue Pegboard Test (PPT)5 (Image B)
• Participants completed multiple repetitions of a single simulation task (Peg Board 1) 

using the dV-TrainerÒ (Mimic Technologies, Inc.) robotic simulator until a standard 
proficiency level was achieved (Image C&D)

• Performance metrics recorded by the simulator included: Overall score, time to 
completion, economy of motion, workspace range, number of drops, excessive 
force, collisions, instruments out of view

• Participants were grouped into high, middle, and low spatial ability; robotic 
performance based on ± 0.5 SD around mean PAT score and time to reach 
proficiency, respectively

• Groupwise comparisons of spatial ability, dexterity scores, and robotic performance 
metrics: ANOVA with post hoc analyses, and t-tests

Results

Discussion
As the required technical skills of a general surgeon increase, 
competency-based training (CBT) models will be utilized to ensure 
milestones are met.6 CBT allows for individualized assessment and 
personalized learning, to meet the needs of each learner. Having the 
ability to predict an individual’s surgical aptitude may enhance the 
development of competency-based surgical training programs. This is 
one of the first studies to evaluate visuospatial ability and its correlation 
with the learning curve of robotic surgical skills.
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High Spatial Ability 
(N=10)

Low Spatial Ability
(N=10) P-value

Trials to Proficiency 7.6 ± 3.2 9.6 ± 3.4 p = 0.067
Time to Proficiency (sec) 826.7 ± 366 1150.4 ± 280 p = 0.039
Overall Robotic Scores 932.2 ± 108 827.2 ± 79 p = 0.037

Economy of Motion (cm) 205.3 ± 35 211.1 ± 27 p = 0.554
Instrument Collisions 1.02 ± 0.8 2.01 ± 1 p = 0.032
Excessive Force (sec) 0.033 ± 0.05 0.253 ± 0.4 p = 0.126

Inst. Out of View (cm) 0.27 ± 0.5 0.38 ± 0.62 p = 0.832
Workspace Range (cm) 8.73 ± 2.4 9.41 ± 1.2 p = 0.076

Number of Drops 0.33 ± 0.2 0.54 ± 0.3 p = 0.158
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Table 1: Robotic Surgical Simulator Performance Metrics for Peg Board 1 Task

Figure 2: Learning curve comparison for the high (navy) and low (yellow) spatial 
ability groups. Y-axis: participant ‘time to completion’ for each trial number averaged 
amongst the individuals in the high and low spatial groups.  

Images: (A): Sample “hole punch” question from the Perceptual Ability Test (PAT) 
portion of the Dental Admissions Test (B): Purdue pegboard fine motor dexterity 
testing. (C): Robotic surgery simulator “Peg Board 1” task. (D): Score report example for 
robotic surgery simulator testing. 

• There were no statistically significant correlations between the dexterity scores 
and the robotic performance metrics or spatial ability
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