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Introduction - Expertise
‘One becomes an expert by making routine what to the 
novice requires creative problem-solving ability.’

J.R. Anderson (1980)

• Experts ‘chunk’ related skill domains and work on these 
composite skill areas deliberately

• Elite athletes attempt harder tasks than non-elites
• Experts are willing to fail in practice

A Conception of Expertise
Dreyfus and Dreyfus - 2002

Novice
• Context-free 

features of 
operations

Advanced 
Beginner
• Instructional 

maxims 
recognized 
on the basis 
of 
experience

Competent
• Overwhelmed 

by maxims
• Restrict focus 

to only 
‘relevant’ 
information

Proficient
• Decisions 

become 
automatic 
after sufficient 
amount of 
involvement

• Correct course 
of action 
becomes 
obvious

Expert
• Speed of 

decisions 
increases

• Goals and 
efficient 
pathways are 
made obvious 
given past 
experiences
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Orthopaedic Skills Training
• The goal of an orthopaedic program is to graduate 

competent surgeons
• There is rarely a time for practice during residency, 

and skills evaluations are fraught with subjectivity.
Purpose:
• Develop a valid, objective orthopaedic skills 

assessment allowing summative and 
formative evaluation

Fracture Model
• Bimalleolar ankle 

fractures created 
without full 
exposure

• Participants given 
full instrument sets 
and fluoroscopy

• Video footage taken 
and observers 
evaluate skill

Global Skills Evaluation

 

 

Skill Domain      
Respect for 

Tissue 
 
 

Frequently used 
excessive force on 

tissue or caused damage 
by inappropriate use of 

instruments 

Some attempts to limit 
force on soft tissue 

demonstrated 

Careful handling of 
tissue, but occasionally 

caused inadvertent 
damage 

Consistently handled 
tissues appropriately 

with minimal damage 

Used advanced 
techniques to minimize 

soft tissue trauma 

Time and 
Motion 

 

Many unnecessary and 
erratic movements 

Repeated movements 
demonstrating lack of 

confidence in next step 

Efficient time/motion but 
some unnecessary moves 

Clear economy of 
movement in all steps 

of procedure 

Maximum economy 
with elimination of 
unimportant steps 

Routine 
surgical 

instrument 
handling (i.e. 

scalpel, forceps, 
needle driver 
and suture) 

 

Frequently 
demonstrated lack of 
knowledge of proper 

use of instrument 

Demonstrated knowledge 
of instrument use, but 
tentative in application 

Competent use of 
instrument but 

occasionally stiff or 
awkward 

Competent use of 
instruments 

Fluid moves with 
instruments and no 

awkward moves 

ORIF-specific 
instrument 

handling (i.e. 
drills, implants 

and depth 
gauge) 

 
 

Frequently 
demonstrated lack of 
knowledge of proper 

use of instrument 

Demonstrated knowledge 
of instrument use, but lack 
of control and excessive 

use of force  

Controlled use of force 
with occasional awkward 
handling of instruments 

Reproducible use of 
associated instruments 

as intended 

Novel use of 
instruments efficiently 

producing intended 
surgical results 

Knowledge of 
instruments 

 
 

Often used instruments 
in unhelpful or harmful 

ways 

Minimal inappropriate use 
of instruments, but delays 
in use due to uncertainty 

Used instruments as 
intended with some 

delays 

Always used 
instruments as 

intended 

Used conventionally-
accepted instruments 
and found novel uses 
for instruments that 
improved procedure 

Flow of 
operation 

 
 

Frequently stopped 
operating and seemed 
unsure of next move 

Demonstrated some 
forward planning with 

reasonable progression of 
procedure 

Planned basic steps of 
procedure but pauses 

suggest unprepared for 
deviations 

Obviously planned 
course of operation 

and addressed 
deviations with 
minimal pause 

Fluidly improvised plan 
based on findings and 

experience without 
pauses 

Use of 
assistants 

Failed to use assistant in 
useful way 

Minimal use assistant, 
however, unable to 

communicate desired 
assistant actions 

Delayed, but effective 
use of assistant 

Constant and effective 
use of assistant 

Strategically used 
assistant through correct 

positioning and 
effective 

communication 
Knowledge of 

specific 
procedure 

Unable to correctly 
complete any 

component of the 
procedure 

Completes procedure 
components omitting 

some essential portions 

Completes procedure in 
clinically acceptable 

manner omitting several 
important steps 

Completes procedure 
in clinically 

acceptable manner 

Modifies traditional 
procedure to complete 

more efficiently 

Surgical 
exposure 

Improper placement of 
incision or dissection 
placing underlying 
structures at risk 

Proper incision, but poor 
maintenance of exposure 

during procedure 

Frequent need to replace 
retractors due to loss of 

exposure from poor 
placement 

Places retractors to 
allow completion of 

procedure. Limits 
incision length 

Uses novel exposure 
method to perform 

procedure more 
efficiently 

Use of 
fluoroscopy 

Did not use fluoroscopy 
appropriately or at all 

Used fluoroscopy, 
however, failed to achieve 

required views 

Obtained fluoroscopic 
views with difficulty 

because of poor 
communication with tech 

Obtained appropriate 
views during 

procedure limiting 
radiation exposure 

Obtained fluoroscopy 
views with maximum 

efficiency 

Achieving final 
reduction 

Fails to achieve 
acceptable reduction 

Loses reduction during 
fixation with imperfect 

reduction accepted 

Loss of reduction with 
repeat reduction to 

achieve acceptable final 
result 

Maintains reduction 
throughout procedure 

Finds novel way to 
achieve reduction and 

eliminate steps 

Implant 
Construct 

Implant construct does 
not appropriately secure 

fragments 

Implant construct secures 
fracture fragments 

Implant construct secures 
fragments and somewhat 

follows AO principles 

Implant construct 
achieves the intend 
purpose as per AO 

principles 

The implant construct 
achieves the intended 
purpose with minimal 

pieces 

Overall Rudimentary skills with 
only basic anatomical 

and mechanical 
understanding. 

Knew basic steps of 
procedure and performed 

some independently. 

Performed the procedure 
independently. 

Performed procedure 
with changes to 

improve efficiency. 

Performed the 
procedure with minimal 

chance to improve 
efficiency. 

Skill Level Novice Advanced Beginner Competent Proficient Expert 

Participants

  
Junior 

Resident 
Senior 

Resident Fellow Faculty 

n 1 4 4 4 
Years of 

Experience 
4 6.8 10 16 

Number of Cases 0 0 10 156 

Self-Assessed 
Competence 

13 42 76 100 

Self-Assessed 
Confidence 

0 59 88 100 
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Validity
• The interclass correlation coefficient between 

two unblinded observers for total global skills 
assessment score was 0.54 (95% C.I. – 0.15-
0.93).

• Internal consistency was strong (Cronbach’s
Alpha = 0.94) and correlation with years in 
practice was strong (r=0.74)

Global Skills Assessment

Face Validity of the Model
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Simulation Attribute

Conclusions
• The ankle fracture model bore some similarity to 

what is experienced in the operating room
• The global assessment tool was reliable and trended 

towards differentiating between increasing levels of 
expertise

• Residents commented on the benefit of ‘practicing’ 
in a safe environment
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Limitations
• Subjective Evaluations

– Video data will be used for future objective evaluation
• Cost of Cadavers

– Animal model currently being looked at in arthroscopy
• Time for Practice

– Will involve a culture change in orthopaedic training

Thank You!


