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Survey Says... 

Q1: What is your position? 

Q2: How would you characterize your understanding of 
virtual patient cases? 

Q3: As part of assessing physician competence, my 
Board/organization has… 

https://ql.tc/hplnoZ 
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Session Agenda 

Presentation 1: What is a virtual patient? – Norman B. Berman, MD 

Presentation 2: End-user acceptance of virtual patient cases - Nina 

Hoe, PhD 

Presentation 3: Taking the plunge - using virtual patient cases for 

physician certification and continuing certification – Richard H. Bell, Jr. 

MD 



Session Objectives 

1.  Be able to define a virtual patient assessment case. 

2.  List the advantages of virtual patients as assessment tools.    

3.  Explain the importance of developing cases that can be validated. 

4.  Learn how to assess end-user acceptance of virtual patient cases. 

5.  Understand the basics of creating a virtual patient case. 

6.  Conceive of approaches that you could use to introduce VPs into      

     the certification and continuing certification process. 

 

 



Presentation 1: What is a virtual 
patient? 

Norman B. Berman, M.D. 
Dartmouth-Hitchcock Medical Center 

 



What is a virtual patient? 

“An interactive computer simulation of real-life clinical scenarios for 

the purpose of healthcare and medical training, education, or 

assessment” (AAMC 2007) 

“A specific type of computer program that simulates real-life clinical 

scenarios [through which] learners emulate the roles of health care 

providers to obtain a history, conduct a physical exam, and make 

diagnostic and therapeutic decisions.” (Ellaway) 

"multimedia, screen-based interactive patient scenarios” (Berman 

Acad Med 2016) 



What makes a VP an assessment case? 

It must produce reliable and valid data that can be used to judge 

performance on a specified construct. 

VPs appear to offer significant advantages over other forms of 

assessment. 

 















Validity 

● The extent to which a test measures what it purports to measure 

● The degree of meaningfulness of any interpretation of a test score 

● Current concept of validity as a unitary concept - construct validity 

 



Reliability  

● The extent to which an assessment instrument produces stable 

and consistent results 
○ re-administration of an exam would result in no change in the 

assessment of that examinee’s performance 

● Reliability is necessary but not sufficient for validity 
○ An unreliable assessment cannot be valid 



Construct 

What we are trying to measure 

Possible constructs - knowledge, skills, attitudes, clinical reasoning, 

decision making, diagnostic reasoning, management reasoning, 

professionalism … 

● USMLE Step 3: whether the individual can apply medical 

knowledge and understanding of biomedical and clinical science 

essential for the unsupervised practice of medicine  

● ABIM: the clinical judgment, skills and attitudes essential for the 

delivery of excellent patient care 

 

 



Advantages of VPs 

VPs appear to be better than MCQs for these constructs 



Advantages of VPs for Reliability 

Cases always identical 

Scoring always consistent 

Possible to improve item numbers 



Threats to reliability of VPs 

● Inter-rater reliability 
○ Not completely resolved by computer scoring 

● Low item numbers 
○ Improved by adding more items, but this has to be balanced against time 

constraints 

● Case specificity 
○ Relates to low item numbers - performance on test case may not be 

generalizable 

● Case difficulty 
○ Reliability decreases with items that do not effectively discriminate 

performance 

○ Also a threat to validity 

 



Validity 

● The extent to which a test measures what it purports to measure 

  or 

● The degree of meaningfulness of any interpretation of a test score 

● Current concept of validity as a unitary concept - construct validity 

● Validity evidence 
○ Content 

○ Response process 

○ Internal structure 

○ Relation to other variables 

○ Consequence  
 



Advantages of VPs for Validity 

Content  

● Clinical scenarios 

● Decision points 

 

 



Threats to validity of VPs 

● Construct under-representation 
○ Undersampling, biased sampling, assessment items do not assess 

desired construct 

● Construct irrelevant variance  
○ Systematic rather than random measurement error introduced by 

variables unrelated to the construct being measured 



Threats to validity of VPs 

● Construct under-representation 
○ Too few cases 

○ Unrepresentative cases 

● Construct irrelevant variance  
○ Flawed items 

■ Ranking differential diagnosis with insufficient case information 

○ Flawed item scoring 
■ Branching VP case with incorrect scoring of branch decisions 

○ Case difficulty inappropriate 
■ Too easy or too difficult 



VP Design for Assessment 

● Linear vs branching 
○ Evidence does not support either approach as superior 

○ Branching scenarios may be better for higher levels 

● Realism (fidelity) -   
○ More is not always better, adds threats to validity  

 



LEFT BLANK 



Evaluating end-user acceptance 
of virtual patient cases 

Nina Hoe, Ph.D. 

University of Pennsylvania 



Background  

● Pilot year of cases: 2016-2017 

● At Lewis Katz SChool of Medicine at Temple University 

● 7 cases piloted 



Research Questions 

● Student Experiences: What is the experience of students who 

participate in the Virtual Patient cases? 
○ Do students like using the Virtual Patient cases?  

○ How do they perform? 

○ Do students find the cases to improve their understanding of core 

medical concepts? 

○ Do students find value in the cases? 

○ What is the technical user experience of the Virtual Patient platform? 

● Opportunities for Improvement: How can the cases be improved both 

substantively and from a technological, user experience standpoint? 

 

 



Methodology 

● Case data (participation, exam scores, Net Promoter Scores) 

● Post-Case Debriefs 

● Post-Case Surveys 

● Faculty/Case-Author interviews 



Limitations 

● Students self-selected to participate in Our Patients cases 

● Non-experimental study design 

● Do not have information about how these students compare to 

their classmates in terms of academic ability or performance. 

● Participating faculty are self-selected 



Recommending Our Patients 

● Overall, the Our Patients cumulative NPS was 26%, with 46% of 

students as promoters (NPS = 9 or 10). 

 

 

 



Students’ scores on each case were significantly 

predictive of their reported NPS for the case 



Students Report Enjoyment and Increased Abilities and 

Understandings 

● Students report increase in ability to research answers to 

questions and understand treatment of chronic disease (from 

participating in the cases). 



Students Report Cases are Valuable to Learning and Growth 



Students Report Cases are Easy to Use 



Students Reported Mixed Instances of Case Navigation 

Issues 



Faculty Views 

● Faculty case authors enjoyed writing the cases and found 

them interesting challenges. 

● From the perspective of the faculty, students enjoyed the cases 

and benefited from them, and found the debrief sessions to be 

useful. 

 



Answering the Research Questions 

● Student Experiences: What is the experience of students who 

participate in the Virtual Patient cases? 
○ Positive! 

● Faculty/Author Perspectives: How do faculty view the role and potential of 

the Virtual Patient cases?  

○ Positively! 

● Opportunities for Improvement: How can the cases be improved both 

substantively and from a technological, user experience standpoint? 

○ We have incorporated numerous useful suggestions from users into our 

platform. 

 

 



Presentation 3: Taking the plunge -  
using virtual patient cases for physician 
certification and continuing certification 

Richard H. Bell, Jr. M.D 

Adjunct Professor, Temple University 

Past Assistant Executive Director, 
ABS 

President, Discourse LLC 



What are you trying to accomplish? 
 • Assess competencies not addressed by 

multiple choice questions 

• Make assessments more relevant to physicians 

• Reduce expense by substituting VP’s for oral 
exams 

• Create fairness/objectivity in assessment of 
clinical reasoning 

 



Who are the intended users? 
 

● Residents / fellows – in-training exam 

● Applicants for initial certification 

  Include in written exam 

  Include in / replace oral exam 

● MOC applicants 

● Recertification exam takers 

● Remediation / Leave of absence 

 



 
Is it a summative or formative exam?  

 
• High stakes – summative - initial certification 

• Mixed formative/summative – in-training, 
MOC 

 



Number of VP cases? 

• Is it a stand-alone exam or part of a larger 
exam? 

• In general, higher numbers of cases increase 
test reliability and validity of assessment 



Length of cases? 

• Short cases ( 5-7 minutes ) allow covering 
more topics, generally increasing validity 

• Longer cases (15-20 minutes) may be 
appropriate for important core material 

• Longer cases do not increase the reliability of 
the assessment overall 



Type of cases 

Linear vs. Branching 
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Case creation 

• Who will write the cases? 
–   Board Directors  

–   Specialty Society 

–   Other 

•  Who will review the cases? 
–   Board Committee 

–   Other 



Where will the cases be taken? 

• Testing center – Board-administered 

• Testing center – Proprietary 

• Home/office 

 

• Secure vs. open-book 



What platform to use ? 

Aquifer (previously MedU) 

Kynectiv (previously Decision Sim) 

iHuman (acquired by Kaplan) 

MedEdQR 

TheraSim/MedSims (acquired by WebMD) 

Discourse LLC Virtual Patients 

InSimu Patient 

med2lab 

Techna 

Med ClinX 



A few more questions for you... 

We want to get your feedback and opinion on 
our session. Please send a TEXT MESSAGE to us. 

 

To: 39242 

Message: @VP2 

 

 



Thank you  
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