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Outline 

• Why do we need simulation-based 
assessment for credentialing? 

• Who are already using simulation-based 
assessment? 

• Is this method valid and reliable? 

• Limitations and barriers  

 



Definitions 

Credentialing = Certification & Licensure 

 

Indicates a healthcare professional is 
competent and able to practise independently 



How we are judged to be competent?  

• Written examination 

• Oral examination 

• Clinical case evaluation 

• Logged cases 

Knowledge-based 
Focused on clinical skills & management 
on real patient 



Miller’s Pyramid 





Can simulation enhance the 
assessment for clinical competence? 



Simulation 

• Offers the potential to teach & assess complex skills 

• Skills can be practised repeatedly until competence is 
achieved 

• Learn from error without harm to patient 

• Uncommon procedures and events can be practiced  

• Ability to vary difficulty & complexity 

• Allows training in teamwork, communication skills, 
leadership, decision making, resource management 

 

 

 

 

 







Formative vs Summative 

• Formative assessment 

– Primarily provide feedback of strength  

    and weakness 

• Summative assessment 

– Part of the process to determine competence and 
readiness to practice independently 

– High-stake assessment 

– Credentialing 

 
Boulet JR.  Acad Emerg Med 2008, Boulet JR et al.  Simul Healthc 2009  



Some examples of simulation-based 
high stake assessment 

• USMLE Step 2 and Step 3 assessments 

• ECFMG’s SP-based clinical skills assessment for 
assessment of foreign doctors  

• Fundamental of Laparoscopic surgery (ABS)  

• Israeli National Board Examination in Anaesthesiology  

• Nursing licensure exam in Canada, Israel 

• MOC Part-4 ABA, ABIM, ABFM 

• ANZCA, RCA, HKCA for CPD required for recertification 

• HKCA Simulation-based OSCE station in Final exam 

Holmboe E, et al. Sim Healthcare 2011, Steadman RH, et al. Best Pract  & 
Res Clin Anaesth 2012,  Ziv A, et al.  Anesthesiology Clinic 2007 



How resilient is clinical simulation in 
high stake assessment?  

Is this method valid, reliable, feasible? 



Challenges 

• Face validity – does the tool measure the intended 
skill or behaviour? 

• Construct validity – is the tool able to differentiate 
among different levels of skills and competence? 

• Transferability – does the tool measure skills & 
performance that translate to actual clinical setting? 

• Is the assessment reliable and consistent between 
raters, across different scenarios and testing centres? 

• Is this type of assessment feasible large scale? 

 
Boulet JR.  Acad Emerg Med 2008, Boulet JR, Murray DJ.  Anesthesiology 
2010 





Joint Council on Thoracic Surgery 
Education Tool 

• 10 attending surgeons evaluated nine videos of 5 
individuals (1 med stu, 1 resident, 1 fellow, 2 
attendings)  

• Performing coronary anastomoses on a synthetic graft 
task station (low fidelity), a porcine explant (high 
fidelity) and in the operative setting 

• JCTSE tool for coronary anastomosis consists of 13 
items 
– Arteriotomy, graft orientation, bite space, needle holder 

use, use of forceps, needle angles, needle transfer, suture 
mgt, know tying, hand mechanics, use of both hands, 
economy of time and motion 

 
Lee R, et al. Annals of Thoracic Surgery  2013 



Internal Consistency & Interrater reliability  

Lee R, et al. Annals of Thoracic Surgery  2013 





Evaluation of high-fidelity HPS in the 
performance of anaesthetists 

• 3 primary raters rated 28 ACRM video 
recordings  

– anaphylaxis, cardiac arrest, O2 fail, MH 

• 5 additional raters rated btw 5-17 of the tapes 

• Global scoring for 3 categories – knowledge (5 
items), behaviours (10), overall scores 

 

Weller JM, et al. BJA 2003 



High reliability of assessment of overall performance, 
behaviour and knowledge when 2 or 3 raters scored 

 
Intraclass 
Correlation Coeff 

Spearman’s Rank 
Correlation Coeff 

High tendency for raters to score similarly, n=28 





Dong Y et al. Chest 2010 





Novice – first 3 months of 2nd year of cardiology training 
Skilled – in practice < 2 years doing 75-100 procedures a year 
Experts – in practice > 3 years doing > 100 procedures a year, and a min 
career of >1000 procedures 

• Novice (35), skilled (38) or experts (42) performed 
one practice and 6 test cases on a SimSuite 
Endovascular simulator 

Lipner RS, et al. Simul Healthc 2010 



Validity of generation Olympus 
colonscopy simulator 

• 10 novices, 13 intermediate trainees, 11 
experienced (>1000 procedures) endoscopists 

• Complete 3 cases, 15 min each 
– Sigmoid N-loop + mod transverse loop, with low pain 

threshold, sigmoid alpha loop + mod transverse loop 

• Completion rates (37 vs 79 vs 88%) 

• Both novices and trainees took significantly 
longer to reach all landmarks 

• Some technical aspects discriminatory 

Haycock AV et al. Endoscopy 2009  



Validity of the Voxelman TempoSurg Virtual 
Reality (VR) temporal bone simulator   

 
• 3 groups – novices, intermediate, experienced surg 

• Experts and intermediates outperformed novices 

– with respect to the total time taken, total volume of bone 
removed, efficiency of bone, time spent with the drill tip 
obscured and number of injuries to the sigmoid sinus 

• Simulator-generated objective metrics can be used 
to differentiate individuals of differing levels of 
experience using a standardized temporal bone task  

Khemani S, et al Otology & Neurotology 2012 



Limitations 

• Psychometrics  

– predictive validity  

– overreliance on psychometric criteria that can 
lead to measures (eg, checklists) that may fail to 
capture the complexities involved in healthcare 

– Lacks validity - especially in maintenance of 
licensure and certification where little evidence 
exists 

Holmboe E et al. Sim Healthcare 2011 



Limitations 

• Costs and logistics 

• Patient Simulator  
– sweating, skin color, response to pain not modeled well 

– interrelationships between physiology variables imperfect 

• Scenario 
– improperly scripted or modeled scenario 

– complex scenario 

– how many is optimal 

• Environment 
– realism 

 



Quality Assurance 

• Lack of standards in simulation in healthcare  
– Simulators 

• Reproducibility  

• Consistency  

• Regularly reviewed and updated 

– Authenticity of the environment & equipment 

– SP training 

– Curriculum 

– Faculty development 

– Methodology of assessment 

Boulet JR, et al. Adv Health Sci Educ Theory Pract 2003, 
Cumin D, et al.  BJA 2010 



The way forward 
• Simulation holds great promise for high-stakes 

assessment esp with advancing technology [1,2] 

• A part of a multimodal assessment programme inclu 
assessment activities involving direct patient contact 

• Greater amount of experience and research will 
enhance its validity, reliability and feasibility for 
credentialing & other high-stakes assessments 

• Future direction in setting standards in simulation in 
healthcare will allow benchmarking, high reliability & 
confidence in equipment, personnel & processes 

 

 

 

 

 

1. Gaba DM.  Simul Healthc 2009, 2. Boulet JR. Acad Emerg Med 2008 
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