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Learning outcomes for this lecture 

1. Define terms used within surgical education 

2. Compare and contrast different modes of 

assessment (technical & nontechnical) 

3. Select appropriate tools for training and 

assessment of surgical skills  

4. Define the multidimensional nature of surgical 

performance  

5. Evaluate research studies (in simulation)  

 and their limitations  



What do YOU think makes a  

good surgeon? 

Small group work (10min) &  

feedback to class (10mins) 



Systems approach to surgical 

performance 

Patient 

Risk 

Factors 

Individual skills (motor, 

cognitive, etc.) 

Teamwork & 

communication 

Clinical environments 

& procedures  

Outcome 

National regulations  
Vincent et al, 2004 
Undre et al, 2009 



Can Skills and Performance be 

Measured Scientifically? 

“We can only be sure to improve what we 

can actually measure” 

 
Professor A Darzi 

High Quality Care for All 

Department of Health (UK) 2008  



What does ‘scientific measurement’ 

consist of? 



• I measure sth = I made an observation and then I 

assigned a number to my observation  

 

• Shoe size, intelligence, reaction time, diagnostic 

accuracy, surgical dexterity .......... 

 

Scientific measurement 



• Four levels of measurement:  

 

– Nominal: values are categories (e.g. gender) 

– Ordinal: values can be rank-ordered, but we have no 

idea (or we don’t care about) what’s going on in the 

intervals (“class” of mark) 

– Interval/continuous: values can be rank-ordered and 

we can assume that the intervals between them are 

all equal (scales, 1-5, 1-10, etc).  

– Ratio/continuous: values can be rank-ordered; we 

know the intervals are equal; the scale has a 

meaningful 0-point (speed, blood loss). 

 

Scientific measurement 



Reliability & validity  

• Scientific 

measurement ought to 

be  

– Reliable: reproducible 

and consistent  

 

– Valid: it should capture 

what it is intended to 

capture   

 



• Inter-rater: do 2 or more assessors agree in their 

assessments of a skill?  

 

• Internal consistency (for multi-item scales): if you take 

the scale as a whole, do different items tend to get 

scored in the same manner?  

– Cronbach alpha  

 

• Test-retest: if you administer an assessment repeatedly, 

do the results correlate adequately? 

– Correlation coefficients   

Key types of reliability 



• Face: does an assessment instrument ‘appear’ valid to those 
who will use it?  

 

• Content: does an assessment instrument adequately cover 
all aspects of performance or skill in question?  

 

• Construct: this reflect the evidence that we have on the 
underlying ‘construct’ (e.g., surgical performance, technical 
skill, etc) and out scientific understanding of it 

– Concurrent: instrument scores correlate with an independent 
criterion at present  

– Predictive: the scores correlate with an independent criterion in the 
future  

– Convergent:  2 different instruments meant to capture similar 
constructs produce correlated scores 

– Discriminant: 2 different instrument meant to capture different 
constructs produce uncorrelated scores  

Key types of validity  



• Functional: what are you going to use an assessment 

instrument for? Is it fit for your purpose?  

Key types of validity – more recent   



Take home message:  

 

from a scientific point of view, 

instrument validation never ends 

 
(we can never know ‘enough’)  



Questions so far? 



• Technical skills 

– Psychomotor dexterity and coordination  

 

• Nontechnical skills  

– Cognitive and behavioural skills (communication, leadership, etc)  

 

• Teamworking in operating theatres (elsewhere)  

– How well a team works together to look after a patient and carry 

out a procedure   
 

• Environmental impact on performance    

– Distractions, interruptions, etc 

Reliance on observational methods 



Surgeons’ technical skills 





GLOBAL OPERATIVE ASSESSMENT  

OF LAPAROSCOPIC SKILLS 

(GOALS) 

 
Vassiliou et al 2005 



Evidence base 



Surgeons’ non-technical skills 



van Avermaete, 1998 

Aviation  



Non-Technical Skills for Surgeons (NOTSS) 

4-Good: Performance was of a 
consistently high standard, enhancing 
patient safety 

 

3-Acceptable: Performance was of a 
satisfactory standard 

 

2-Marginal: Performance indicated 
cause for concern  

 

1-Poor: Performance endangered or 
potentially endangered patient safety 

  

Not Applicable: Skill not required/not 
relevant  



 

Category 
Category 
rating* 

Element 
Element 
rating* 

Feedback on performance and debriefing notes 

 
 

Situation 
Awareness 3 

Gathering information 2  

Understanding information 4  

Projecting and anticipating 
future state 

3  

 
 
Decision 
Making 3 

Considering options 2 Consider discussing the decision to convert with the 

anaesthetist next time 
Selecting and 
communicating option 

3  

Implementing and reviewing 
decisions 

3  

 
 
Leadership 2 

Setting and maintaining 
standards 

3  

Supporting others 2 Ensure you delegate tasks appropriately  

Coping with pressure  N/A  

 
Communication 
and Teamwork 1 

Exchanging information 2 Be more precise when asking for instruments 

Establishing a shared 
understanding 

1 Brief theatre personnel beforehand about the 

operation and your expectations 

Co-ordinating team activities 4  

 

NOTSS 

Scoring: 1-4 



Surgeons as members of the 

operating theatre team 



Operating theatre team: OTAS 

Surgeons/ 
Assistants  

Theatre Nurses/ 
Practitioners 

Anaesthetists/ 
Assistants   



OTAS team skills  

Communication: Quality and quantity of information exchanged 

among team members 

 

Leadership: Provision of directions, assertiveness, and support 

among members of the team 

 

Mutual Support/Cooperation: Assistance provided among 

members of the team, supporting others, and correcting errors 

 

Team monitoring/Situational awareness: Team observation and 

awareness of ongoing processes 

 

Team coordination: Management and timing of activities and 

tasks 

Sevdalis et al, Ann Surg 2009;249:1047-51 – Hull et al, J Am Coll Surg 2011;212:234-43.  



OTAS rating scale 

7-Point Scale 

 

 
0 1 2 3 4 5 6 

Team 

function 

severely              
_hindered   

 

Team function 

compromised
  

 

Slight 

detriment to 

team  

_function   

Team 

function 

neither 

hindered nor 

_enhanced   

 

Team function 

moderately 

_enhanced  

 

Team function 

highly 

_enhanced   

 

Exemplary; 

team 

function 

very highly 

enhanced  

 

COMPROMISED           PATIENT SAFETY      ENHANCED 

    



Evidence base 



Questions so far? 



Definition of assessment   

5-Stage Process 

 

1. OBSERVATION 

2. RECORDING 

3. INTERPRETATION 

4. EVALUATION 

5. FEEDBACK 

 

 



Observational assessments in clinical settings 

PRESENT 
– Provide trainees feedback on their skill development 

– Identify training needs for 
individuals/teams/department 

– Determine whether an intervention is effective 

– Audit 

– Research 

 

FUTURE? 
High-Stakes 

– Revalidation 

– Selection 



Assessor Assessee Assessment Process 

The assessment process  



Assessor Assessee Assessment Process 

OBSERVES, RECORDS, INTERPRETS, EVALUATES,  

and PROVIDES FEEDBACK 



Assessor Assessee Assessment Process 

INFORMED and ENGAGED 

OBSERVES, RECORDS, INTERPRETS, EVALUATES, 

and PROVIDES FEEDBACK 



Assessor Assessee 

Reliable   

Valid  

Accurate   

Fair   

   

 

Robust Assessment 

Instruments/Tools  

Assessment Process 

Informed  

 

Engaged  
 
 
 
 
 

Requirements for Assessment  

Fair  

Objective 

Unbiased 

 

 

 

Trained 
   



Assessor Assessee 

Reliable   

Valid  

Accurate   

Fair   

   

 

Robust Assessment 

Instruments/Tools  

Assessment Process 

Informed  

 

Engaged  
 
 
 
 
 

Requirements for Assessment   

Fair  

Objective 

Unbiased 

 

 

 

Trained 
   

CAN BE RESOURCE INTENSIVE  
TIME, COST, TRAINING  



Components of Assessment   

Assessment Components 

OBSERVATION  

of a skill 

Mental Processes:  

 

Detection of behaviour 

Perception of behaviour 

Recall of behaviour  
 

Mental Processes: 

 

Categorisation of 

observations  

Mental integration of 

observations  

Evaluation of observations  

NUMERICAL SCORING 

of a skill 



Assessors’ Biases  



• NON-BLINDED RATINGS 

– Knowing assessees 

– Previous knowledge of performance/ability  

 

• HAWTHORNE EFFECT 

– Knowledge of being assessed      ‘angel performance’ 

 
 

 

Key biases to consider... 



Common rating errors 

• HALO EFFECT-one particular aspect of behaviour is 

over-emphasised and enhances the ratings on other 

behavioural dimensions 

 

• HORNS EFFECT-one particular negative aspect of 

behaviour is overemphasised and reduces the ratings 

on other behavioural dimensions 

 

• CENTRAL TENDENCY-ratings mainly given around the 

mid-point of the scale 

 



• LENIENCY-tendency to give favourable (higher) 
ratings 

 

• SEVERITY-tendency to give unfavourable (lower) 
ratings 

 

• PRIMACY-remembering better/overweighting 
behaviours that were observed first 

 

• RECENCY-remembering better/overweighting 
behaviours that were observed last 

 

Common rating errors 



How do you ensure a valid, reliable, 

accurate and fair assessment? 

(small group work if time allows)  



How do the pilots do it? 



Guidelines for assessor training   

Baker DP, Dismukes RK. NASA/TM-2003-212809. 2003; Baker DP, Mulqueen C, Dismukes RK. In Salas E, Bowers CA, Edens E  

(Eds.), Improving teamwork in organizations (pp. 131-145). LEA, Mahwah, NJ. 2001.  

Guidelines 

1. Detailed discussion of skills and behaviours to be evaluated 

2. Review the standards of performance associated with each skill or 

behaviour 

3. Include training on how to observe skills and behaviours 

4. Provide trainee faculty with opportunities to practice ratings and 

receive feedback 

5. Provide trainee faculty with ‘gold standard’ rating derived via expert 

consensus as a benchmark for their own ratings 



Assessing others’ skills and  

performance is a skill in itself –  

 
and thus it requires training  



National guidelines for the UK: Faculty 

training requirements 

Hull et al, Ann Surg, 2013;in press 



Take home message:  

 
 

• A biased assessment is one or all of the below:  

– Unreliable  

– Invalid  

– Unfair 

– Inaccurate   

 

• A biased assessment is WORSE than no assessment 

at all  



Questions? 


