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Objectives 

• Reliability, Validity and other Key Psychometric 
Concerns: Best Practice, Legal and other 
Considerations in Assessment 

At the end of the presentation, participants will be able 
to: 

– Give a definition of the terms validity and reliability in the 
context of high stakes assessment. 

– Propose solutions issued from the literature to enhance 
best practices. 

– Be aware of the legal issues involved in the assessment of 
practicing physicians. 

 



Objectives 

Interactive presentations 

At the end of each panel discussion, participants will be able to: 

• Do we measure what we need to measure? 
– Choose the right assessment tools for the physician's type of practice. 

– Understand to what extent this tool measures what it is meant to 
measure. 

– Suggest ways to ensure that the chosen assessment tool measure the 
exact performance of the physician 

• Are our assessment tools reliable / Assessors? 
– Use the right number for a site visit or for direct observation. 

– Plan a tranining for assessors. 

– Develop common tools during an assessment. 



Objectives 

Interactive presentations 

At the end of each panel discussion, participants will be able to: 

• Are our assessment tools reliable / Charts-Cases 
– Select the right number of charts to ensure a reliable assessment. 

– Select the right type of charts for a reliable assessment. 



Objectives 

Workshop – How can we improve validity and 
reliability? 

At the end of the workshop, participants will be able to: 
– Identify the priority areas of their own assessment program in which 

they are the most concerned about reliability and validity. 

– Suggest types of activities that can be done by individual programs to 
improve their own processes. 

– Identify the type of activities that need to be done together to 
improve the science of assessment. 

– Suggest recommendations to programs which assess physician 
performance as a "best practice" for program quality assurance for 
reliability and validity. 
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• Provide a context that guides best practice in 

assessment, irrespective of the tool or format 

• Share an outline of reliability and validity 

frameworks to support evidenced-based 

assessment in the workplace 

• Briefly review the evidence in support (or not…) of 

the use of WBAs with practicing physicians – The 

Mini-CEX as an example 

• Offer some initial thoughts that might be useful in 

guiding our discussions today and tomorrow 
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Objectives 
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Overview 

The APA/AERA/NCME Standards  
• What are they? 

• Some key reliability standards for WBAs 

• Some key validity standards for WBAs 
 

Reliability  
• What is reliability? 

• Reliability issues for WBAs 
 

Validity 
• Modern framework of validity 

• Validity issues for WBAs 
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Overview 

Where’s the Evidence?  

• What does the literature tell us about the 

reliability and validity of scores/decisions for 

commonly used WBAs – The Mini-CEX as an 

example? 

 

Questions/Discussion 
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Blueprint Project 
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Gold Standard in Assessment 
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History 

• Latest version published in 2014 (230 pages) 

• Previous versions published in 1966, 1974, 1985, 

1999 

• Developed by a representative panel of assessment 

experts from North America 

• Standards were vetted through nearly 100 

professional associations, testing organizations, 

academic and research institutions and credentialing 

organizations 
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Standards for Educational and 

Psychological Testing 
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Key Objectives 

• Provide criteria for the development and evaluation 

of tests and testing practices and to provide 

guidelines for assessing the validity of interpretations 

of test scores for the intended test uses.  

 

• Although such evaluations should depend heavily on 

professional judgment, the Standards provides a 

frame of reference to ensure that relevant issues are 

addressed. 
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Standards for Educational and 

Psychological Testing 
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Table of Contents 

 

• Part I – Foundations 

• Validity 

• Reliability / Precision and Errors of Measurement 

• Fairness in Testing 

 

• Part II – Operations 

• Test Design and Development 

• Scores, Scales, Norms, Score Linking and Cut Scores 

• Test Administration, Scoring, Reporting and Interpretation 

• Supporting Documentation for Tests 

• The Rights and Responsibilities of Test Takers 

• The Rights and Responsibilities of Test Users 
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Standards for Educational and 

Psychological Testing 
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Table of Contents 

 

• Part III – Testing Applications 

• Psychological Testing and Assessment 

• Workplace Testing and Credentialing 

• Educational Testing Assessment 

• Uses of Tests for Program Evaluation, Policy Studies and 

Accountability 
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Standards for Educational and 

Psychological Testing 
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• “For each total score, subscore or combination 

of scores that is to be interpreted, estimates of 

relevant reliabilities should be reported”. 

(Standard 2.3) 

 

• “Each method of quantifying the precision or 

consistency of scores and/or decisions should 

be described clearly and expressed in terms 

of statistics appropriate to the method”. 

(Standard 2.19) 
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Key Standards - Reliability 
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• “When a test or combination of measures is 

used to make classification decisions, 

estimates should be provided of the 

percentage of test takers who would be 

classified in the same way on two replications 

of the procedure”. (Standard 2.16) 
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Key Standards - Reliability 
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• Reliability provides us with an indication of the degree of 
consistency (or precision) with which test scores and/or 
decisions are being measured by a given examination 
(sample of OSCE stations, sample of MCQs, sample of 
workplace-based assessments, etc.) 

 

• A person’s observed (actual) test score is composed of a 
“true score” and measurement error, i.e.,  

   X=T+ E – or -  σ2
X = σ2

T + σ2
E 

 

• A candidate’s true score is the score that would be 
obtained if the “test” was measuring the ability of interest 
in a perfectly consistent fashion 
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What Is Reliability? 
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“Test” Score – A Reminder 
• Any examination, by virtue of practical constraints (e.g. 

available testing time) is composed of a very restricted 
number of items, stations, tasks that comprise the domain of 
interest 

• My WBA program includes 12 completed Mini-CEX forms 
 

• But as a test score user, are you really interested in the 
performance of candidates in those 12 very specific 
encounters? 

 

• No.  You’re interested in generalizing from the performance 
in those 12 very specific encounters to the broader domains 
of interest 
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What Is Reliability? 
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“Test” Score – A Reminder 
• If a Mini-CEX targets my skills as a practicing physician in 

7 domains, you’re inferring or generalizing my ability level 
to those domains based on my performance in those 12 
very specific encounters 

 
• Reliability refers to the level of accuracy (or consistency, 

precision) with which we can make that generalization 
(from my performance in a restricted set of encounters to 
the broader domains) 

 
• How well does my mean score of 5.5 in Medical 

Interviewing across my 12 encounters reflect my true skill 
level in that domain? 
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What Is Reliability? 



 | 

Reliability Coefficient 
 

• A reliability coefficient allows us to estimate the degree of 
consistency (or precision) with which test scores are being 
measured by our examination for a given group of 
candidates  

      

• The higher the reliability coefficient value, the greater the 
degree of consistency (or precision) (ranges 0 ---> +1.00) 

 

• According to classical test theory, a reliability coefficient 
provides an estimate of the ratio of true score variance to 
observed score variance 
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What Is Reliability? 
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Estimating a Reliability Coefficient 
 

• How do we estimate a reliability coefficient?  

• Generally interested in estimating the degree of consistency in 
performance from encounter to encounter throughout a WBA 
program that is due to the candidates’ true ability level (their true 
scores) 
 

• Cronbach’s coefficient alpha requires one single test 
administration  

 

• Limitation 
• Cronbach’s alpha can only inform us about how much 

measurement error is due to the particular encounters I may have 
selected to observe my candidate when completing my Mini-CEX 
forms 
 

• Tell us nothing about raters, settings, etc.   
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What Is Reliability? 
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• Measurement error arises from multiple sources 
(multifaceted)  

• For a WBA, measurement error could be attributable to:  
• The selection of a particular set of patient encounters   
• Patient effects 

• Occasion effects 

• Rater effects 

• Setting (if given at multiple locations)    
     

• You need to clearly identify these sources and address them 
a priori 

 

• We can quantify these sources of error using G-theory 
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Sources of Measurement Error in WBAs 
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• G-theory is a framework that allows us to 
generalize the consistency of performance to 
other conditions 
• What would be the reliability of my Mini-CEX based decisions 

be if I had 7 encounters instead of 10?  
• Will 2 raters and 10 encounters permit me to attain a 

reliability of .7? 

• How is the standard error of measurement affected by 
decreasing the number of encounters by 25%? 

 

• The general idea is to identify all the sources of error 
(facets). You can then estimate reliability when 
manipulating some or all of these components of error 
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What Is Generalizability Theory? 
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• Similarities between CTT and G-theory 
• Decomposes observed variance into true-score and 

error components 
 

• Differences between CTT and G-theory 
• G-theory uses other information in the design to 

decompose the variance further 
• G-theory allows for much more substantive “what if” 

questions to be answered  
 

• Preferred framework to use to assess the 
reliability of WBA scores and decisions  
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Classical vs. Generalizability Theory? 
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What it is…  
 

• “Validity is an overall evaluative judgment of the 
degree to which empirical evidence and 
theoretical rationales support the adequacy and 
appropriateness of interpretations and actions 
based on test scores or other modes of 
assessment”. (Messick, 1989) 
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Validity 



 | 

 

What it’s not…  
 

There is no such thing as a valid or invalid 
exam or assessment 

• Statements such as “my Mini-CEX shows construct 
validity” are completely devoid of meaning 
 

• Validity refers to the appropriateness of inferences 
or judgments based on test scores, given supporting 
empirical evidence 
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Validity 
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Standards for Educational and 
Psychological Testing (2014)  

 
“The test developer should set forth clearly how test scores 
are intended to be interpreted and used. The populations for 
which a test is appropriate should be clearly delimited, and the 
construct that the test is intended to assess should be clearly 
described” (Standard 1.1) 

 

“A rationale should be presented for each recommended 
interpretation and use of test scores, together with a 
comprehensive summary of the evidence and theory bearing 
on the intended use or interpretation”  (Standard 1.2) 
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Validity 
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Standards for Educational and 
Psychological Testing (2014)  
 

“If validity for some common or likely interpretation has not 
been investigated, or if the interpretation is inconsistent 
with available evidence, the fact should be made clear and 
potential users should be cautioned about making 
unsupported interpretations.” (Standard 1.3) 

 

“If the test is interpreted for a given use in a way that has 
not been validated, it is incumbent on the user to justify 
the new interpretation for that use, providing a rationale 
and collecting new evidence if necessary.” (Standard 1.4) 
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Validity 



 | 

 

Important Steps to Follow  
 

• Clearly lay out the intended use of the test 
• What do I want to infer based on my test scores?  
• What judgment or argument do I want to make? 

 

• Gather as much (empirical) evidence as 
possible to support the (intended) score-based 
inferences 
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Validity 



 | 

Gathering Validity Evidence 

 

 

 

Validity Theory – A Brief History 

Criterion-based 
model of validity 

How well does the test 
score predict the 

criterion? 

Cureton (1950) 

Content-based 
model of validity 

How well do my items 
represent the domain?  

APA (1954) 

Construct-based model 
of validity 

Can I specify a 
theoretical framework for 

what I am trying to 
measure and an 

empirical framework for 
how I will test out the 
model & linkages? 

(Cronbach & Meehl 
1955) 

Current models of validity 

 

Unified framework of construct 

validity (Messick, 1989) 

 

Argument-based approach to 

validation (Kane, 1992) 
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Trinitarian Model of Validity (1954) 
 

• “Content, criterion-related and construct 
validity” 

 

• Content validity 

• Subjective 

•Prone to confirmation biases 

•Item relevance judgments often made by test developers!  
 

•Criterion-based model of validity 
 

•Difficult to identify reliable, well-defined criteria 

•Also need to validate criterion measures!  

•Can become a circular argument 
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Validity 



 | 

Trinitarian Model of Validity (1954) 
 

• “Content, criterion-related and construct 
validity” 

 

• Construct-based model of validity 

• Very few clearly definable nomological networks in medical 
education 

 

•Encourages a “toolbox” approach to validity 

• Leads to an opportunistic choice of validity evidence 

•Researcher uses whatever data are available 

•Leads to proliferation of “weak” validation research 
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Validity 
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Kane’s Argument-based Approach (1992) 

•Score-based interpretation is posited as an interpretive 
argument that describes the model which links (1) the test 
scores to the (score-based) inferences and (2) the score-based 
inferences to any decisions that are based on the latter 
conclusions   

•Intent is to make the argument as clear as possible 

•Focus on the weakest part of the argument (hypothetico-deductive model) 
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Modern Views of Validity 

1 
• State the interpretive argument as clearly as possible 

2 
• Assemble evidence relevant to the interpretive argument 

3 
• Evaluate the weakest part(s) of the interpretive argument 

4 
• Restate the interpretive argument and repeat 



 | 

Kane’s Argument-based Approach (1992) 

•Five basic arguments 
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Modern Views of Validity 

1 
• Evaluation: Evaluate the candidates’ performances on the exam 

2 
• Generalization: Do the performances generalize to the domain of tasks? 

3 • Extrapolation: Do the performances generalize to other settings/performance formats?   

4 
• Explanation: Can the performances be explained theoretically?  

5   
• Decision making: Can the performances be used for placement decisions?  

Validity of a test Validity of a score Validity of an argument 
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Five Key Arguments 
Evaluation argument  

• The scoring rule is appropriate 
• The scoring rule is applied accurately and consistently 

 
• Evidence 

• Clearly documented scoring rules and processes 
 

Generalization argument 
• The sample of items/cases in the exam is representative 

of the domain (universe of items/cases) 
 

• Evidence 
• Practice analysis/blueprinting effort 
• Generalizability analyses 
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Kane’s Argument-based Approach 
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Five Key Arguments 

 
Extrapolation argument  

• The universe score is related to the target score  
• There are no systematic errors that are likely to 

undermine the extrapolation 
 

• Evidence 
• Analysis of relationship between performance on 

exam (sample) and on a broader criterion (e.g.: 
workplace assessment) 

• Convergence validity 
 

 
 

 

 
 

 

  

   

 

33 

Spring, 2015 Coalition for Physician Enhancement Meeting – Montréal, QC 
 

Kane’s Argument-based Approach 
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Five Key Arguments 

 
Explanation argument  

• Scores on the exam can be explained as a 
function of the skills/constructs hypothesized to 
underlie performance 
 

• Evidence 
• Confirmatory factor analysis of data set 
• Mapping of expert judgments of content on 

examination 
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Kane’s Argument-based Approach 



 | 

Five Key Arguments 

• Decision making argument 
• Candidates with a low skill level are not likely to do well 

on a WBA 

• Candidates with a high skill level are likely to do well on a 
WBA 
 

• Evidence 
• Standard setting internal & external validity evidence 

• Internal validity 
• Documentation of process followed 

• Inter-judge reliability, generalizability analyses, etc. 

• External validity 
• Relationship of performance on exam to other criteria 
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Kane’s Argument-based Approach 
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Validity – A Recap 

What Is Validation? 

• Gathering evidence (empirical and other) to 

substantiate claims (arguments) that we 

would like to be able to make based on 

examination scores or other assessments 

• Candidates who score higher on this WBA 

have better clinical and communication skills 

 

• Candidates who score higher on medical 

licensing exams will do well on WBAs  
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Validity – A Recap 

What are critical steps in validating claims? 

• Clearly lay out the claim/interpretive argument that you’d like to 
make based on the candidate test scores 

• “Challenge” the interpretive argument 

• Is it clear and coherent?  

• Is it plausible given the empirical evidence at hand? 

• State the proposed interpretation  
 

• Don’t claim more than what is supported by evidence 

• Avoid unsubstantiated “blanket statements” 

• “My WBA shows construct validity” 

• “My WBA has face validity”, etc. 

 

• These statements are devoid of meaning 
 

 

 



 | 38 

Spring, 2015 Coalition for Physician Enhancement Meeting – Montréal, QC 
 

Direct Observation & Assessment 

in a High-stakes Setting 

Growing call for the inclusion of performance data from 

assessment methods based on direct observation of 

candidates (WBAs) not only in low stakes, but also high-

stakes decisions 

• Congruent with outcomes-based education  

WBAs are appealing in that they offer the promise of a 

more complete evaluation of the candidate 

• “Does” in Miller’s pyramid 

Feedback component is appealing and part-and-parcel 

of WBAs 
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Challenges in Incorporating WBAs 

in High-stakes Assessment  

Procedural challenges - Sampling 

• Direct observation of undergraduate trainees 

occurs infrequently and poorly  
• Structured, observed assessments of undergraduates done 

across clerkships for only 7.4%-23.1% of students 

(Kassembaum & Eaglen, 1999) 

• During any core clerkship, between 17%-39% of students 

were never observed (AAMC, 2004) 

• Good news: Class of 2013 more frequently observed than 

any past cohort, but still not satisfactory (AAMC, 2014) 

• E.g.: 14.2% of 2013 undergrads report not being observed doing 

a Hx; 11.6% not observed doing a PE 
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Challenges in Incorporating WBAs 

in High-stakes Assessment  

Procedural challenges - Training 
• Observers are infrequently trained to use WBAs  

• High inter-rater variability (Boulet, Norcini, McKinley & Whelan 2002)  

 

• Rater training sessions occurred for <50% of WBAs surveyed 

(Kogan, Holmboe & Hauer, 2009) 

• Training occurred only once and was brief (10-180 minutes) 

• Systematic training (videotapes, competency levels, practice, 

feedback) occurred for <15% of WBAs surveyed 

 

• Stringent training protocol can significantly improve the 

quality of WBA data (Holmboe et al., 2004) 
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Commonalities Amongst Formats  

Data that we collect from all assessments, whether 

MCQs, CDMs, OSCE stations or WBAs are 

observations which purportedly measure competencies 

(domains) that underlie the examination 

 

These data points differ in terms of standardization, 

complexity and reproducibility 

 

Regardless, all of these data points are “snapshots” 

that hopefully contribute to better defining our 

candidates in terms of their proficiency level(s) 
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Commonalities Amongst 

Assessment Methods - MCQs 

42 
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Commonalities Amongst 

Assessment Methods - WBAs 

43 
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Sources of Measurement Error in 

Various Assessments 

44 

MCQs OSCEs WBAs 

• Items 
• Stations 

• Examiners 

• SPs 

• Sites 

• Problem 

• Examiners 

• Setting 

• Sites 

• Patients 



 | 

Psychometric Evidence to 

Support the Use of WBAs in  

a High-stakes Context  - The Mini-

CEX as an Example 

45 
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Psychometric Evidence to Support 

the Use of WBAs  

• Three solid review papers 
1. Hawkins, R.E. et al. (2010).  Constructing a validity argument 

for the mini-clinical evaluation exercise: A review of the 

research.  Academic Medicine, 85, 1453-1461. 

 

2. Kogan, J.R., Holmboe, E.S., & Hauer. (2009).  Tools for direct 

observation and assessment of clinical skills of medical 

trainees. JAMA, 302, 1316-1326. 

 

3. Sandillands, D. & Zumbo, B. (2014). (Mis)Alignment of 

medical education validation research with contemporary 

validity theory: The Mini-CEX as an example.  In B.D. Zumbo 

& E.K.H. Chan (eds.), Validity and Validation in Social, 

Behavioral, and Health Sciences.  Springer International. 
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Psychometric Evidence to Support 

the Use of WBAs  

• Three solid review papers 

• Hawkins, R.E. et al. (2010) - Examined validity 

evidence published to support the use of the Mini-CEX 

using Kane’s argument-based framework to validity 

 

• Sandilands, D. & Zumbo, B. (2014) – Examined the 

degree of alignment of Mini-CEX validation research 

with the APA standards 

 

• Kogan, J.R., Holmboe, E.S., & Hauer, K.E. (2009) – 

Comprehensive review of nearly 200 papers that 

examined psychometric properties of WBAs 
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Psychometric Evidence to Support 

the Use of WBAs  
• Mini-CEX (Norcini et al., 1995) 

• Reliability - Some problems 

• Cronbach’s alpha is reported in many studies 

• Overestimates of true reliability 

 

• G-theory framework is best practice to assess the 

reliability of scores/decisions for WBAs 

• Can assess the impact of raters, patients, rating form, etc. on 

reliability 

 

• Most studies were completed in situ with confounded 

sources of measurement error  

• Impossible to disentangle the effects and properly estimate 

their impact on reliability 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Reliability  

• Number of encounters 

• 6-14 encounters are required for reliability of .80 

(Norcini et al., 1995; 2003; Durning et al., 2002; Kogan 

et al., 2003; Hatala et al., 206; Holmboe, 2003; Nair et 

al., 2003) 

 

• Findings vary as a function of examiner training, 

setting, patients, range of trainee competence, etc. 

 

• 8-10 encounters rough “rule-of-thumb” 
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Psychometric Evidence to Support 

the Use of WBAs  
• Mini-CEX (Norcini et al., 1995) 

• Reliability  

• Number of patients/raters 

• # of raters contributes significantly more measurement 

error than # of patients (case specificity) 

• E.g.: Reliability coefficient increases form 0.39 to 0.83 

when going from 1 to 10 raters (Margolis et al., 2006) 

• Select more raters, rather than patients to increase 

reliability 

 

• Number of scale points 

• Nine-point scale yielded a higher classification accuracy 

rate than shorter scales (Cook et al., 2009) 
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Psychometric Evidence to Support 

the Use of WBAs  
• Mini-CEX (Norcini et al., 1995) 

• Validity - Some problems 

• Few if any studies proposed a definition of validity that 

was congruent with either the APA standards or 

contemporary views of validity theory (e.g.: Kane) 

 

• Few if any Mini-CEX validity studies provided a definition 

of the construct that was being assessed or a theoretical 

rationale for interpreting Mini-CEX scores  

 

• Studies completed to date have focused on only a few 

aspects of validity  

• Relationships to other variables and test content are 

predominant  
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity - Some problems 

• Weak program of validity research for the Mini-

CEX (Cronbach, 1988) 

• Tends to be opportunistic research that relies on 

readily available data as opposed to relevant data 

guided by a clear validity framework 

 

• Critical to establish a strong program of validity 

research if the goal is to extrapolate performance 

on Mini-CEX to more broad conclusions about 

competence 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Evaluation argument 

• Negatively skewed distribution of ratings 

(Norcini et al., 1995; 1997) 

• Low ratings are rarely given (“unsatisfactory”) 

• Format also impacts ratings 

• Ratings of videotaped performances tended to be 

lower than live observations (anonymity effect) 

(Boulet et al., 2002) 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Evaluation argument 

• Mini-CEX individual competency ratings are highly inter-

correlated 

• Halo effects or reflection of true relationships between 

domains? 

• Can raters discriminate between strengths and 

weaknesses of candidates with Mini-CEX? 

• When properly trained, raters were able to accurately 

evaluate videotaped performances that had been scripted 

to reflect unsatisfactory, satisfactory and superior levels 

(Holmboe et al., 2003) 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Generalizability argument 

• C.F.: Reliability aspects 

• Try to standardize some aspects of the WBA 

experience 

• Blueprint for the selection of patient problems? 

• Some training of examiners using scripted videotaped 

encounters 

 

• Use more than 1 rater whenever feasible 

• More bang for your buck than incorporating more 

patients 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Extrapolation argument 

• Source of best validity evidence with WBAs 

• Relating performance on the Mini-CEX to performance in 

practice 

• Face validity is not evidence of validity! 

• Moderate relationships noted between Mini-CEX ratings 

and other measures purported to target similar domains, 

e.g. high-stakes clinical skills exams (Boulet et al., 2002), 

ABIM evaluations (Durning et al., 2002) 

• Performance on Mini-CEX improves across educational 

training (Alves de Lima et al., 2007; Norcini et al.,1995; 

2003) 
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Explanation argument 

• What does the Mini-CEX measure and do we have any 

evidence to support?  

 

• Cook et al. (2010) – Reported a unidimensional structure 

(“General clinical competence”) 

• Methodological limitations 

• Exploratory analyses 

• Mix of EFA and PCA which are drastically different models 

• Improper estimators for categorical data, etc. 

 

• Confirmatory analyses are needed to test posited structure  
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Psychometric Evidence to Support 

the Use of WBAs  

• Mini-CEX (Norcini et al., 1995) 

• Validity – Decision making argument 

• Critical source of validity evidence with WBAs 

• Is there any evidence to support the appropriateness of the 

decisions made on the basis of Mini-CEX ratings? 

 

• Main intent of the Mini-CEX and WBAs is to provide 

(formative) feedback to trainees and practicing 

physicians 

• Is there any evidence to support that the provision of 

feedback improves trainees’ overall competency level as 

well as performance in the individual domains targeted by 

the Mini-CEX as well as WBAs more broadly? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 | 59 

Spring, 2015 Coalition for Physician Enhancement Meeting – Montréal, QC 
 

Psychometric Evidence to Support 

the Use of WBAs  

• Validity – Decision making argument 

• Kogan, Holmboe, Hauer (2009) – Review of 55 

WBAs – 85 articles 
• Validity of WBA scores and decisions (outcomes) 

• Impact of feedback on trainees’ knowledge, attitudes 
and skills reported in 10 studies only (<12%)  

• Transfer of trainee learning reported in 5 studies 
(<6%) 

• Caveat: Studies were nonblinded and did not control 
for baseline clinical skill level of participants  

• No study conducted to assess whether WBAs 
improved patient care outcomes 
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Suggestions for Future Psychometric 

Research to Support the Reliable and 

Valid Use of WBAs  

• Reliability  

• Adopt a clear sampling strategy to ensure a comparable 
mix of case content, complexity, setting(s), tasks and raters 
across candidates to ensure some level of standardization 
and comparability 

 
• Estimate the impact of these sources of measurement 

error on the reliability of your WBA ratings and decisions 
• Provides strong empirical support 

• Can guide further improvements and refinements to your 
WBAs and assessment programs   
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Suggestions for Future Psychometric 

Research to Support the Reliable and 

Valid Use of WBAs  

• Building Towards a Stronger Body of Validity 
Evidence for WBAs  

• Clearly identify the intended use and proposed 
interpretation of WBA ratings and feedback using a 
contemporary validity theory framework 
• E.g.: Interest is on gathering evidence to support the 

positive impact of WBA ratings and feedback to remediate 
and improve areas of weaknesses of practicing physicians 
(decision theory argument of validity) 

 
• Conduct analyses (both qualitative and quantitative) that 

will allow you to gather evidence to directly support (or 
caution against) these intended interpretations 
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Suggestions for Future Psychometric 

Research to Support the Reliable and 

Valid Use of WBAs  
• Building Towards a Stronger Body of 

Validity Evidence for WBAs  

• Evaluate the strength of your interpretive argument 

based on the collected empirical evidence 

• E.g.: Does the provision of WBA-based feedback lead 

to sustained improvements (based on clearly defined 

outcomes) in domains that had been identified as 

requiring remediation? 

 

• Don’t over generalize this evidence to other validity 

arguments!    
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Closing Thoughts  

• Assessing the quality of evidence is part-and-
parcel of a medical practitioner's daily 
activities   
• Practice of evidence-based clinical medicine 

 
• Assessment of compounds and medical devices 

in regulated clinical trials 
 

• Let’s strive to apply this high level of rigour 
with all of our assessments in medical 
education; most notably with our direct 
observation based tools in the workplace 
given their potential beneficial impacts on the 
quality of health care of patients 

 
 

 

 

 
 
 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 



 | 64 

Spring, 2015 Coalition for Physician Enhancement Meeting – Montréal, QC 
 

Face Validity  
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Face Validity  
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Questions/Discussion  
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USMLE Purpose, Design, Structure 

• Designed as a single examination to inform 
medical boards’ decision to issue a full, 
unrestricted license to practice medicine 

 

• No Step or its component is intended to stand 
alone to inform licensing decisions for 
supervised or unsupervised practice 

2 



ACGME Competencies 

• Medical Knowledge 

• Patient Care 

• Communication & Interpersonal Skills 

• Practice-Based Learning & Improvement 

– Evidence-Based Medicine 

• System-based Practice 

– Patient Safety 

• Professionalism 

3 



 Messick (1989) defined validity as: 

   “…an integrated evaluative judgment of the 
degree to which empirical evidence and 
theoretical rationales support the adequacy 
and appropriateness of inferences and actions 
based on test scores or other modes of 
assessment.”  

Validity 

4 



 Cronbach (1980) described the purpose: 

“The job of validation is not to support an 
interpretation, but to find out what might be 
wrong with it.  A proposition deserves some 
degree of trust only when it has survived 
serious attempts to falsify it.” 

Validity 

5 



Kane’s Approach to Validity 

The validation process is one of collecting 
evidence to construct a coherent and     
structured argument in support of the       
intended interpretations that will be made     
based on test scores 

The argument focuses attention on areas     
where the evidence is weakest 

This approach is consistent with prior 
developments in validity theory 

6 



Using Kane’s Approach: Developing a  
Validity Argument 

1) Structural and Process 
– Evidence appropriate SME and appropriate methodology is  

implemented 

2) Scoring Precision & Generalizability 
– Evidence to support the accuracy of test scores 
- Evidence to support the stability of scores across replications  

3) Extrapolation 
- Evidence to support the relationship between scores and 

real-world behavior 

4) Construct Irrelevant Variance 

- Evidence of non intended variables impacting scores 

5) Interpretation / Decision 
- Evidence about the relationship between scores, theories and 

outcomes 

7 



Step 2 Clinical Skills (2CS) 
Three separate pass fail decisions 
1. Spoken English Proficiency 
2. Communication and Interpersonal Skills 

– Fostering the relationship 
– Gathering information  
– Providing information 
– Making decisions 
– Supporting emotions 

3. Integrated Clinical Encounter 
– Physical Exam 
– Patient Note 
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What is Assessed? 

• Taking a history 

• Performing a relevant physical exam 

• Communicating findings to Standardized 
Patients and colleagues 

9 



Exam Structure 

• 12 Standardized Patients seen in 12 separate 
exam rooms  

• Blueprint maximizes breadth of coverage 
consistent with job analysis 

• Each station is 15 minutes for the patient 
encounter, followed by 10 min to complete a 
patient note. 
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Volunteer National Faculty of Medicine 
(USMLE Content Experts) 

• ~400 individuals serve on USMLE committees  

• Test material development, standard setting, 
governance 

• Representative:  balance by gender, ethnic 
group, degree,  region 

• Includes members from state licensing 
authorities and public members 

11 



Case Development 

• Collaborative committee process 

• Complete case includes: 

– Core medical details 

– Personality profile 

– PE checklist 

– Patient note key 

12 



SP Training and Quality Assurance 

• SP Training is a rigorous, standardized process 

• Signoff process 

• Ongoing quality assurance checks 

– Video review 

– Data analysis 

– Numerous scoring checkpoints 

13 



Scoring Precision & Generalizability 

• Step 2 CS Component Reliabilities are > 0.80  

– Requires 12 encounters 

• All scoress are equated to remove factors 
related to SP stringency, case difficulty, site 
effects 
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Recent Research on Score Precision & 
Generalizability 

  

De Champlain, A. F., Macmillan, M. K., Margolis, M. J., King, A. M., Klass, D. J. (1998). Do  discrepancies in standardized 
patients’ checklist recording affect case and examination mastery-level decisions? Academic Medicine  (RIME 
Supplement), 73(10), S75-S77. 

  
De Champlain, A. F., Margolis, M. J., King, A. M., Klass, D.J. (1997). Standardized patients’ accuracy in recording examinees’ 

behaviors using checklists. Academic Medicine (RIME Supplement), 72(10), S85-S87. 
 
Raymond, M.R., Harik, P. & Clauser, B.E. (2011).The impact of statistically adjusting for rater effects on conditional standard 

errors of performance ratings.  Applied Psychological Measurement, 35, 235-246. 
  
Raymond, M.R., Clauser, B.E., & Furman, G.E. (2010). The impact of statistical adjustment on conditional  standard errors of 

measurement in the assessment of physician communication skills. Advances  in Health Sciences Education: Theory and 
Practice, 15, 587-600. 

  
Clauser, B., Balog, K., Harik, P., Mee, J., & Kahraman, N. (2009). A multivariate generalizability analysis of  history-taking and 

physical-examination scores from the USMLE Step 2 Clinical Skills Examination. Academic Medicine (RIME Supplement), 
84(10), S86-S89. 

  
Clauser, B.E., Harik, P., Margolis, M.J., Mee, J., Swygert, K., & Rebbecchi, T. (2008). The generalizability of  Documentation 

scores from the USMLE Step 2 Clinical Skills examination. Academic  Medicine (RIME  Supplement), 83(10), S41-S44. 
  
Clauser, B.E., Harik, P., & Margolis, M.J. (2006). A multivariate generalizability analysis of data from a performance assessment 

of physicians’ clinical skills. Journal of Educational  Measurement, 43, 173 -191. 
  
Clauser, B.E., Harik, P., & Clyman, S.G. (2000). The generalizability of scores for a performance assessment  scored with a 

computer-automated scoring system. Journal of Educational Measurement, 37, 245-262. 
 

15 



Extrapolation (1) 

• Academic Medicine, in press:  Data 
interpretation scores from Step 2 CS predict 
clinical ratings of history-taking and physical 
examination in internal medicine residency 

• Academic Medicine, Vol. 88, No. 5 / May 2013: 
Step 2 CS communication and interpersonal 
skills scores predict communication skills 
ratings in internal medicine residency.   
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Extrapolation (2) 

• Study underway:  1st time failure on Step 2 CS 
communication skills is associated with 
increased risk of state licensing authorities 
receiving patient complaints about 
communication.   

17 



Research Exploring Outcome Measures 
Cuddy, M. M., Young, A., Gelman, A., Swanson, D. B., Johnson, D. A., Dillon, G. F., Davignon, P., Clauser, 
 B. E. (Unpublished Manuscript). USMLE performance predicts the likelihood of disciplinary action in 
 practice. 

  
Cuddy, M. M., Winward, M. L., Johnston, M. M., Lipner, R. S., & Clauser, B. E. (in press). Gathering and 
 interpreting validity evidence for USMLE Step 2 Clinical Skills Integrated Clinical Encounter Scores: 
 Does performance predict History-Taking and Physical Examination ratings for first-year Internal 
 Medicine residents? Academic Medicine. 
  
Winward, M. L.,  Lipner, R. S., Johnston, M. M., Cuddy, M. M., & Clauser, B. E. (2013). The relationship 
 between communications scores from the USMLE Step 2 Clinical Skills Examination and 

 communications ratings for first year internal medicine residents. Academic Medicine, 88, 693–698. 
  
Case, S. M. & Swanson, D. B. (1995).Validity of scores on the U.S. licensing examination for predicting    
 performance on the Dermatology certifying examination. In: Rothman A, Cohen R, eds. Proceedings 
 of the Sixth Ottawa Conference on Medical Education. University of Toronto Bookstore Custom 
 Publishing, 384-386. 
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Construct Irrelevant Factors 

• Warm –up effect: Students do better as the 
day goes on.  More early in day and after 
“lunch” break.  No good solution found to 
date. 

• Timing Effects 

19 



Research Exploring Construct-Irrelevant Variance 

  

Kahraman, N., Cuddy, M. & Clauser, B. E. (2014). Modeling pacing behavior and test 

speededness using  latent growth  curve models. Applied Psychological Measurement, 37, 

343–360. 

 

Ramineni, C., Clauser, B., Harik, P., & Swanson, D.B. (2008). Contrast effects in the USMLE® Step 

2 Clinical Skills examination. Academic Medicine (RIME Supplement), 83(10), S45-S48. 

  

Ramineni, C., Harik, P., Margolis, M.J., Clauser, B., Swanson, D.B., & Dillon, G.F. (2007). Sequence 

effects in the USMLE® Step 2 Clinical Skills examination. Academic Medicine (RIME 

Supplement), 82(10), S101-S104. 

  

Swygert, K. A., Muller, E. S., Clauser, B. E., Dillon, G. F., Swanson, D. B. (2004). The impact of 

timing changes on examinee pacing on the USMLE Step 2 exam. Academic Medicine, 

(RIME Supplement), 79(10), S52-S54.  
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Decision 

Procedural evidence for establishing the cut 
score 

– Verification of the assumptions of the procedure 

– Documentation of the procedure 

– Examination of stability of results 

Correspondence between pass/fail status 
and real-world performance 

21 



Recent Research on Standard Setting 

Clauser, J., Margolis, M., & Clauser, B. (2014). An examination of the replicability of Angoff standard setting results 
 within a generalizability theory framework. Journal of Educational Measurement, 51,127-140. 
  
Margolis, M. J. & Clauser, B. E. (2014). The impact of examinee performance information on judges’ cut  scores in 
 modified-Angoff standard setting exercises. Educational Measurement: Issues and Practice, 33, 15-22. 
  
Mee, J., Clauser, B. S., & Margolis, M. J. (2013). The impact of process instructions on judges’ use of 
 examinee performance data in Angoff standard setting exercises. Educational Measurement: Issues and 
 Practice, 32, 27-35. 
  
Clauser, B. S., Mee, J., & Margolis, M. J. (2013). The effect of data format on integration of performance data into 
 Angoff judgments. International Journal of Testing, 13, 65-85. 
  
Margolis, M. J., Clauser, B. E., Winward, M., & Dillon, G. F. (2010). Validity evidence for USMLE  examination cut 
 scores: Results of a large-scale survey. Academic Medicine (RIME Supplement), 85(10), S93-S97. 
  
Clauser, B.E.,  Mee, J., Baldwin, S.G.,  Margolis, M.J.,  & Dillon, G.F. (2009). Judges’ use of examinee 
 performance data in an Angoff standard-setting exercise for a medical licensing examination: An 
 experimental study.  Journal of Educational Measurement, 46(4), 390-407. 
  
Clauser, B.E., Harik, P., Margolis, M.J., McManus, I.C., Mollon, J., Chis, L., & Williams, S. (2009). An empirical 
 examination of the impact of group discussion and examinee performance information on judgments made 
 in the Angoff standard-setting procedure. Applied Measurement in Education, 22, 1-21. 
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Possible Improvements 

• More advanced communication skills 

– Construct irrelevant factors 

• Expansion of physical exam competencies 

– Difficult and expensive at scale 

– Integrated v. non-integrated 

– Right modality? 



Measurement as an Optimization Problem 
Problem 

Measurement 
Quality 

Money Time 

Authentic measurement is not necessarily 
quality measurement 
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Paradigm Shift in Medical Education:  

Outcomes-Based Education/Assessment 
 

Practice-based 

Learning & Improvement 

1 

Interpersonal &  

Communication Skills 

5 

Professionalism 

6 

Medical Knowledge 

4 

Patient Care 

2 

Systems-based 

Practice 

3 



Theory: Miller’s Framework for Clinical 

Assessment (1990) 

Knows 

(knowledge) 

Knows How 

(competence) 

Shows How 

(performance) 

Does 
(action) 

1 

2 

3 

4 



Kane’s Validity Framework 

 Scoring 

• Evaluation of observed performance 

 Generalization 

• Of the observed to expected score over the domain 

 Extrapolation 

• From KSJ domain to the practice 

 Decision 

• About maintaining competence for practice 



Construct  

 Difficult to define the construct of a physician’s 
patient care except in narrow domains 

 

 Is measurement of a limited number of 
processes and conditions (with little diagnostic 
emphasis and undifferentiated illness) 
measuring clinical aspects of patient care? 
 

 Can we create a meaningful composite of 
processes and outcomes of care for one 
condition? 



Performance in Practice: Chart Audit 

 Rates at which physicians adhere to evidence-
based processes of care 

• Examples for Diabetes Care 

• Eye exam compliant with guidelines  

• Foot exam within 12 months of visit 

 More under physician’s control 
 Requires smaller patient sample sizes 
 Requires less case-mix adjustment 
 More generalizable–  physician’s “thumbprint” 

 

 

 

 

 



Performance in Practice: Chart Audit (2) 

 Rates at which patients experience certain 
outcomes of care 

 Examples for Diabetes Care 

• A1c at goal 

• Blood pressure superior control 

 More under patient’s control 
 Requires larger patient sample sizes  
 Requires more case-mix adjustment 
 Less generalizable 

 

 

 

 



Challenges in “Measuring” Practice Performance 

 Adequate quality measures 

 Appropriate composite development and scoring 

 Patient case-mix and adjustments 

 Addressing physician-level clustering  

 Sufficient sample of patients per physician  

 Evidence-based standards (thresholds) 

 Uniformity of data collection and audits 

 The role of the systems of care 

 Demonstrating support for score interpretations  

 

 



Number of Patients 

ICC 1 10 25 40 50 60 75 85 100 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.01 0.01 0.09 0.20 0.29 0.34 0.38 0.43 0.46 0.50 

0.03 0.03 0.24 0.44 0.55 0.61 0.65 0.70 0.72 0.76 

0.05 0.05 0.34 0.57 0.68 0.72 0.76 0.80 0.82 0.84 

0.10 0.10 0.53 0.74 0.82 0.85 0.87 0.89 0.90 0.92 

0.15 0.15 0.64 0.82 0.88 0.90 0.91 0.93 0.94 0.95 

0.20 0.20 0.71 0.86 0.91 0.93 0.94 0.95 0.96 0.96 

0.30 0.30 0.81 0.91 0.94 0.96 0.96 0.97 0.97 0.98 

0.40 0.40 0.87 0.94 0.96 0.97 0.98 0.98 0.98 0.99 

0.60 0.60 0.94 0.97 0.98 0.99 0.99 0.99 0.99 0.99 

0.80 0.80 0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Generalization 

ICC:  Within physician effect or thumbprint 



SCORING: Performance Composite– Minimum Competency* 

*   Patented method 

**  For poor control measures, thresholds indicates % of patients NOT at poor control;            

*** Clinical process measures: if physician is below threshold, no points are awarded. 

Measure Threshold

Multiply by 

Importance 

Weights Points 

Intermediate Outcome Measures

A1c poor control** 72.5%      x      10    =      7.250

Blood pressure poor control** 53.7%      x      10     =      5.370

LDL poor control** 58.7%      x      10       =      5.870

A1c at goal 36.0%      x        7      =      2.520

Blood pressure superior control 16.9%      x        9     =      1.521

LDL superior control 23.8%      x        8      =      1.904
Clinical Process Measures***

Eye exam compliant with guidelines 28.8%      x        9     =      2.592

Test for urine protein compliant with guidelines 73.1%

Foot exam within 12 months of visit 35.6%      x        4     =      1.424

Smoking status & cessation advice / treatment 67.5%      x        7     =      4.725
Patient experience measures

Patient satisfaction with overall diabetes care 46.3%      x        7    =      3.241

Patient self-care support 53.1%      x        9   =      4.779
Standard/Benchmark SUM  =   48.506

  x      10

  

= 7.310 



Dr. X’s Diabetes Performance 

 

*Dr. X’s performance on Eye exam is 26.09% - below the threshold (28.8%) so no points (0.000) are awarded. 

Measure % of 

Patients 

Multiply by 

Weight 

Points 

Intermediate Outcome Measures 

NOT A1c poor control 82.61% X 10 8.261 

NOT Blood pressure poor control 69.57% X 10 6.957 

NOT LDL poor control 86.96% X 10 8.696 

A1c at goal 65.22% X  7 4.565 

Blood pressure superior control 34.78% X  9 3.130 

LDL superior control 73.91% X  8 5.913 

Clinical Process Measures 

Eye exam compliant with guidelines 26.09%* X  9 0.000 

Test for urine protein compliant with guidelines 100.00% X 10 10.000 

Foot exam within 12 months of visit 60.87% X  4 2.435 

Smoking status & cessation advice/treatment 78.26% X  7 5.478 

Patient Experience Measures 

Patient satisfaction with overall diabetes care 60.00% X  7 4.200 

Patient self-care support 80.00% X  9 7.200 

Total Score 66.835 
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Mean 71.23= (SD =11.90)   

 

Distribution of Composite Score 
              

96.0% of 
physicians deemed 
Competent 
 
 
 
Reliability of 
Score= 0.91 
 
Decision 
Consistency = .98 

 

Composite Score 

 
N = 957 
* Reliability increase to 0.92 for N=25, 0.94 for N=35, and 0.96 for N=45. 



Validity 

 Scoring meaningful to experts 

• Conjunctive vs compensatory scoring 

• Weighting important but difficult to determine 

• But no risk adjustment, no contribution from systems of care 

 Generalizability measures were respectable  

 Extrapolation evidence 

• Endocrinologists performed better than internists 

• Composite related to external outcome data 

• Those classified as “incompetent”  

• Scored lower on the general certifying exam 

• Lower clinical competence rating (residency program) 

• Were more likely to be in solo practice 



Validity (cont’d) 

 Decision 

• Accountability: Quality assessment (QA) 

• Identify individual physicians whose performance is 
unacceptable 

• Quality improvement (QI) 

• Identify area in need of improvement 

 Potential Uses 

• To choose a physician (patients or insurers) 

• Recognition/financial reward (employer) 

• To maintain licensure/certification 

 

 



Conclusion 

 Measurement is complex/ science in its infancy 

• Risk adjustment is needed 

• System issues are still controversial 

• Domain is narrow 

 Proceed with caution and research 

 Minimize impact of misclassifications 

 Consider consequences of decisions 

 Collect extrapolation evidence continuously 

• Understand its limitations 
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Knows 

Knows how 

Shows how 

Does 

Miller’s pyramid of competence 
Miller G.E. The assessment of clinical skills/performance. 

Academic Medicine 1990; 65(9): s63-s67 

 do we  to measure? 

Performance assessment: 

peer review, direct observation, 

structured oral interview 

Competence assessment 

Performance assessment: 

peer review, direct observation, 

structured oral interview (SOI) 



Evaluation tools used in Quebec 

Peer review visit 

 8 full-time inspectors 

 Medical charts audit 

 Chart-stimulated recall interview 

Structured oral interview 

Direct observation 

Psychometric tests 



What is a ? 

 Not an exam 

 One-day evaluation done by two peers 

 Standardized clinical vignettes (cases) 

based on key-feature approach 

 No time limit to complete cases 

 No error cascade: answers given after each question 

 Case selection based on physician’s practice profile 



SOI cases 

 Oral cases 

 Cases with standardized patients 

 Cases with images 

 Cases with simulation 

95



The SOI development process 
Table of specifications 

Domains or fields of 

practice of the 

specialty 

Evaluated dimensions 

History 
Physical 

exam 
Diagnosis … Follow-up 

Domain1 – Case1 X X … X 

Domain1 – Case2 X X X … X 

… … … … … … 

Domain7 – Case8 X … 

Domain7 – Case9 … 



Table of specifications 

ANESTHESIOLOGY : Evaluated dimensions 

Cases 
Preoperative 

evaluation 

Conduct of 

anesthesia 

Management of 

complications 

Critical care 

and 

resuscitation 

Postoperative 

care 

Consent and 

communication 

skills 

AG-01 to AG-08 General anesthesia 

ALR-01 to ALR-05 Locoregional anesthesia 

AO-01 to AO-05 Obstetric anesthesia 

APO-01 to APO-03 Postoperative analgesia 

AT-01 to AT-05 Trauma anesthesia 

AU-01 to AU-05 
Emergencies (anaphylaxis, arrhythmia, malignant 

hyperthermia) 

AVA-01 to AVA-07 Difficult airway 

AVM-01 to AVM-04 Material checkout 
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*Statistiques en date du 17 avril 2015  

Sample case 
To be read to the candidate:  
You are shown plain films of chest, ordered by the walk-in clinic physician. The clinical history 

on the requisition states:  “Male, 45 years, right chest pain for few weeks”.  
 

Q1     GIVEN THIS INFORMATION, INTERPRET THE FOLLOWING IMAGES, 
          DESCRIBING THE POSITIVE AND NEGATIVE FINDINGS? 

Candidate’s expected answers:  

   Check if answered () 

Pertinent positive findings 

A. Numerous right pleural masses (obtuse angle) ______  

B. Peripheral and mediastinal pleural distribution ______  

C. Possible parenchymal masses ______  

D. Possible mediastinal adenopathies ______  

    (right para tracheal vs mediastinal pleural masses) 

Pertinent negative findings 

E. No pleural effusion ______    

F. Normal heart size ______  

G. Normal left lung and left pleura ______  

H. Normal right ribs  ______ 
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*Statistiques en date du 17 avril 2015  

Sample case (continued) 
To be read to the candidate: 
The film shows a number of right pleural masses with a peripheral and mediastinal distribution. 

 
 

Q2   WHAT IS YOUR MOST LIKELY DIAGNOSIS AND 
WHAT IS YOUR DIFFERENTIAL DIAGNOSIS? 

 

Candidate’s expected answers:  

 

    Check if answered () 

 

A. Pleural metastasis from lung cancer or 

 extrathoracic cancer (kidney, colon, breast) ______  

B. Mesothelioma   ______  
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*Statistiques en date du 17 avril 2015  

Sample case (continued) 
To be read to the candidate: 
Your most likely diagnosis is pleural metastasis from a lung cancer or from extrathoracic cancer (kidney, 
colon, breast). You also have a differential diagnosis of metheliomas. 

 
 

Q3   WHAT ARE YOUR RECOMMENDATIONS TO THE CLINICIAN? 

 

Candidate’s expected answers:  

 

   Check if answered () 

 

A. Order a thoracic CT scan  ______  

B. Perform a pleural biopsy  ______ 

C. Explore for other extrathoracic cancers ______  

95



*Statistiques en date du 17 avril 2015  

Psychometric properties of the SOI 

 1995 study on the SOI in family medicine* 

 Candidates: 6 randomly selected Montreal family physicians ≥50 y.o. 

 Evaluators: 4 family physicians (2 academic + 2 non-academic) 

 Evaluation: 40 cases/candidate; 2 evaluators/candidate 

 Results: 

 All candidates were able to complete 40 cases in one day (feasibility) 

 All candidates felt the SOI was pertinent, credible, reasonably difficult 

(face validity) 

 Inter-evaluator agreement = 91.2% 

 

 

 

 

*Jacques A., Sindon, A., Bourque A., Bordage G. and Ferland J-J. Structured oral interview – One way to identify family physicians’ educational needs. 

Canadian Family Physician 1995; 41: 1346-1352 



Psychometric properties of the SOI 

 2014 item analysis on SOI in family medicine and psychiatry 

 Case difficulty index (success rate, average score) 

 Case discrimination index (extreme groups method) 

 Concordance between calculated score & evaluators’ global score 

 

 

 

 

Case 

number 
# SOI 

% candidates 

with score ≥50% 

Average 

score 

201 8 100% 77% 

103 9 100% 87% 
204 9 89% 63% 
… … … … 

202 10 60% 62% 
501 6 50% 48% 

203 7 40% 51% 

Case 

Candidates Discrimination index 

calculation 1/3 best candidates 1/3 worst candidates 

C1 C2 C3 C11 C12 C13 
% success 

1/3 best 

% success 

1/3 worst 

1/3 best – 

1/3 worst 

202   89% 78% 44% 44% 39% 100% 0% 100% 

204 92% 84% 64% 68%     100% 50% 50% 

… … … … … … … … … … 

203       38%   43% 100% 0% 100% 

103 100%           100% - - 

SOI 
score 93.4% 86.3% 76.9% 56.5% 50.8% 42.4% 



Messick’s definition of validity 

 Validity is not a property of the test, nor of the scores 

 Validity refers to the degree to which evidence and theory 

support the adequacy and appropriateness of inferences and 

actions based on test scores or other modes of assessment 

Internal structure 

Relations to other criteria 

Response processes 

Consequences   

Content 

Five sources of validity evidence : 

 

 



Evidence based on 
content 

 

 

… represent the variety of clinical situations encountered in practice 

(“regular” cases, trauma cases, emergencies, etc.)? 

… enable the evaluators to assess the clinical reasoning of the candidate? 

… correspond to the most recent guidelines and best practice? 

… vary from one candidate to the next, or is it standardized so that all candidates 

are evaluated according to the same criteria (training of evaluators and of 

standardized patients)? 

… make sense to candidates? Is the process clearly explained to candidates? 

 

Does the content of the SOI… 



Evidence based on 
response process 

 

 

… require the candidates to invoke the same thinking processes as 

the one they would use to solve clinical cases in real-life situations? 

… involve a scoring method that is fair, objective and accurate 

(scoring method, weighting of answers, training of evaluators)? 

… produce results that are clear to all stakeholders? 

Does the SOI… 



Evidence based on 
internal structure 

 

 

 

… reliability (internal consistency, test-retest, inter-rater)? 

… sources of variance and error (bias, generalizability)? 

… difficulty level and discrimination power of the cases 

(item analysis)? 

Are the psychometric properties of the SOI  acceptable in 

terms of… 



 

 

… strongly correlated with results obtained with other assessment tools that also 

measure clinical performance (e.g. peer review, evaluation done by trainer/tutor 

at beginning of remedial activity) 

 

… weakly correlated with results obtained with other assessment tools that do not 

measure clinical performance (e.g. reaction time test)? 

Evidence based on 
relations to other criteria 

Are the SOI results… 



Evidence based on 
consequences 

 

 

… entail benefits that outweigh the negative consequences for all stakeholders 

(candidates, patients, evaluators, medical community)? 

… have a passing score that reflects real differences between physicians 

who are fit for practice and physicians who need remediation? 

… entail unintended negative consequences affecting the candidate’s future 

performance (self-esteem, self-confidence)? 

Does the SOI… 



Thank you! 

Source of illustrations: www.presentermedia.com 



"Are our assessment tools reliable – 

Assessors"  
 

David E.J. Bazzo, M.D 

Clinical Professor 

Director, Fitness for Duty 



• How many assessors are required for a site 
visit or for direct observation? 

• How many assessments should be conducted 
yearly by assessors to maintain their 
competence? 

• Do we have to train assessors? 

• How to ensure that assessors use common 
processes/tools during an assessment? 

Questions: 



PACE assessor training 

• Oral Clinical Examination 

• Direct observation 

– Video – QICM assessment 

– Standardized patient evaluation 

• Chart review 

• Chart stimulated recall 

• Primum/TSR®  

• Observed History and Physical 

• Direct observation 

– Video – QICM assessment 

– Standardized patient evaluation 

Modified 

Mini-CEx 



Modified Mini-CEx domains 

• Medical Interviewing Skills 

• Physical Examination Skills 

• Professionalism 

• Clinical Judgment 

• Counseling Skills 

• Organization and Efficiency 

• Overall Clinical Competence 



Anchoring criteria 

• Need to agree on criteria 

• Need to have criteria rating session/discussion 

• Multiple examples at various levels 

• Recalibration to achieve reliability 

 

• Modified Angoff method for standard setting 



Important Considerations 

• Focus on making judgments on a three-point scale: 
– (1-3) Unsatisfactory (2) 

– (4-6) Satisfactory (5) 

– (7-9) Superior (8) 

• Within those categories, scale range allows for fine 
tuning  

• For high stakes, 3 / 4 cut line very important 

• Rating is based on the specific performance you saw 
– Level of performance is that expected of a physician in practice 

– Don’t think about what the physician might do in other 
encounters 

– Ignore potential! 

 

 

 



How many assessors are required for a 

site visit or for direct observation? 

• Depends on what you have: 

– Available 

– Affordable 

– Practical 

• At least one (two better, three?, too many)who is 

trained in same specialty. 

– If more than two, assessor from different perspective? 

• Sensitive to environment and culture 



How many assessments should be conducted yearly by 

assessors to maintain their competence? 

• Enough……..? 

• Must remain active 

• Performance may fall off with time, but rating 

tool with specific criteria is easier to resume 



   Do we have to train assessors? 

• Yes…… 

• At least minimally……dependent on assessment 

tool 



• Utilize same assessors 

• Communication 

• Review of reports 

• Quality control 
– Multiple assessors scoring independently 

– Assess the assessor – direct observation of 
assessor/assessee 

• Tool development, improvement 

 

How to ensure that assessors use common 

processes/tools during an assessment? 



paceprogram.ucsd.edu 



How to make 

sure that our 

assessors are 

reliable 



Practice Enhancement Division 

 1 Director 

 2 assistant-directors  

 On-site peer-review 

 SOI and remediation 

 8 full-time assessors for on-site peer review 

 2-3 full-time assessors for SOI 

 1 statistician (non-medical) 

 ~100 occasional peer assessors/year 



Professional inspection committee 

 9 active physicians + 2 CMQ medical staff 

 10 meetings/year  

 200 level 3 peer reviews/year 

 All reports are written and discussed with 

each assessor 

 Many representations by legal advisors 

 Final decision made by CMQ Executive 

committee 



How many assessors ? 

 1 full-time assessor + 1 peer-assessor (50%) 

 Same or similar practice for the peer-assessor  

 Scope of practice and CV equivalent 

 Direct observation by the same assessor and 

peer assessor 

 Or many assessors if over multiple days 

 SOI with 2 peer assessors of the same 

specialty 



Training of assessors 

 > 10 years of experience as a physician 

 3 months of training for individual 
evaluation 

 At least 4 individual peer reviews with an 
experienced assessor 

 12 months of training for hospital review 

 Hospital committees and medical 
department quality reviews 

 3-4 visits with an experienced assessor 



How many assessments/year ? 

 ~ 25 assessments/year 

 Discussion with other assessors of ~175 

assessments 

 Validation with the Professional Inspection 

Committee 

 Most adjustments made over 1 or 2 years 
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Reliable assessors ? 

 No possible evaluation of reliability with a 

peer review based on chart-recall interview 

 Validation through discussion 

 with the physician 

 with other assessors 

 Legal process 

 All critical incidents discussed 

 Some tandem peer review to be done 



Thank you 

 

Marc Billard, M.D. 

mbillard@cmq.org 



WHO WE ARE 

CPSO Registers and 

Regulates Ontario’s 

32,000 Physicians 

1 



Level 1  

Purpose: use large data sets to: identify physicians 
for follow up; to provide individual physicians with 

data-driven feedback to promote reflection and 
practice improvement 

Level 2  

Level 3 

CPSO 

Assessment 

Model 

Purpose: promote continuous quality 
improvement by providing physicians with 

feedback to validate appropriate care and show 
opportunities for practice improvement 

Purpose: evaluate physician 
performance and/or competence in 
order to address potential deficiencies 
or confirm competence to practice 

 

2 



CPSO Peer Assessment Process 

Random Selection of 

Physicians 

 Match appropriate assessor 
to physician based on 
practice information 

The Assessment 

1. Review of 20-30 Charts 

2. Completes Assessment Protocol 

3. Interview with Physician 

Reassessment 

Care Concerns found: 

Interview with Quality 

Assurance Committee 

Satisfactory Performance: 

No Further Action 

 

“ACCEPTABLE” 
 

“UNACCEPTABLE” 

Quality Assurance Committee reviews assessment 

findings and makes decision 



Assessor training – All Assessors 

• Assessor Orientation modules  
• Module 1: Why the Assessor Role is Important to the 

CPSO 

• Module 2: How the Assessor Supports the Work of the 
College 

• Module 3: How the College Supports the Assessor in 
the Role 

 

file://north/depts/Training/Staff Training/Assessor Orientation/Module 1 Why the Assessor Role is Important to the CPSO/index.html
file://north/depts/Training/Staff Training/Assessor Orientation/Module 1 Why the Assessor Role is Important to the CPSO/index.html
file://north/depts/Training/Staff Training/Assessor Orientation/Module 2 How the Assessor Supports the Work of the College/index.html
file://north/depts/Training/Staff Training/Assessor Orientation/Module 2 How the Assessor Supports the Work of the College/index.html
file://north/depts/Training/Staff Training/Assessor Orientation/Module 3 How the College supports the Assessor in the Role/index.html
file://north/depts/Training/Staff Training/Assessor Orientation/Module 3 How the College supports the Assessor in the Role/index.html


Orientation for Peer Assessment 

• Orientation to  
– Contacting physician 
– Documents to be reviewed 
– Chart selection and review process  
– Educational interview  
– Report writing  

 

• Opportunity to observe an assessment 
• Feedback to assessors 
• Assessor Networks  

 



Evolution of the Assessor Role to ensure 
common judgment, processes & tools  







experts consensus 
right 

assessment 
tool 



Who is the Peer Assessor? 

o Expert working in isolation 
o Collects and reports “the facts” 
o “eyes and ears of the committee” 

 

o Expert working within a homogenous cohort 
o Focused on dual goals - delivering useful, effective 

peer assessments; maintaining a quality assessment 
program 

o Skilled in facilitated feedback 
o Well-informed on principles of CPD coaching 
o Resource expert re: College policy; CPD reporting 
o Skilled in linking peer assessment findings to other 

data 
o Peer-to-peer teacher with good resources readily 

accessible in the moment 
o Facilitator – assisting in creating  improvement plans 

OLD MODEL  NEW MODEL  



Collaborative projects to further 
develop assessor training curriculum  

• Facilitated feedback (Dr. Joan Sargeant) 

• Individual, contextual & social factors 
affecting feedback (Dr. Kevin Eva)  

 



Serving the public by guiding the medical profession 

Are our assessment tools reliable?  

Charts/Cases 
 

Erin Anderson RN, BScN, MN 

Director, Physician Practice 

College of Physicians & Surgeons of Alberta 
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Serving the public by guiding the medical profession 

CPSA Continuing 
Competence Department 

Variety of competence-based Programs 
   designed to provide information on 
   physician performance 
Referrals from a wide variety of sources 
Programs operate under clearly defined 
   Principles  Principles 

http://www.cpsa.ab.ca/Libraries/home/principlesslide3.pdf


Serving the public by guiding the medical profession 

CPSA Continuing 
Competence Department 

Practice Visit Program: 
Central office to manage physician 

referrals, including preparing pre-visit data 
packages for reviewers 
CC Team choose the assessment 

option/tool best suited to address the 
reason for the referral Options 

http://www.cpsa.ab.ca/Libraries/home/principlesslide4.pdf


Serving the public by guiding the medical profession 

Chart Review (Only) 

Internal Approach: 
Physician submits day sheets. Program 

selects 10-15 records. Physician 
submits records. OR 
Physician instructed to select his/her 

10-15 ‘best’ records for review (within 
particular parameters such as timeline, 
clinical presentation, etc.)  
 
 



Serving the public by guiding the medical profession 

Chart Review (Only) 

Practice-based Approach: 
1. Practice Pattern Assessment:  
Physician pulls records (high volume) based 

on specific parameters (age, gender, disease-
specific, etc.).  
Practice Auditor (trained nurse) visits clinic to 

review records with a specific focus 
(preventative screening patterns, CDM against 
BPG patterns, follow-up of critical results 
against SOP, etc.) 

 
 



Serving the public by guiding the medical profession 

Chart Review +/- CSR, 
CBD, MSF 

Practice-based Approach: 
2. General Medical Management Assessment 1/3: 
 Trained reviewer attends practice setting(s) 

(GP) or expert reviewer +/- trained reviewer 
(Specialist and/or CAM provider). 

 Reviewer(s) identify records for review from 
day sheets or the Program pre-selects 
records in advance (multiple settings)   

    
 



Serving the public by guiding the medical profession 

Chart Review +/- CSR, 
CBD, MSF 

Practice-based Approach: 
2. General Medical Management Assessment 2/3:  
Physician provides a records ‘orientation’ to 

reviewer(s) 
Reviewers (+/- physician) review 10-15 

records for completeness, evidence of clinical 
reasoning (DDX), appropriate investigation 
(and follow up), treatment (evidence of best 
practice) and follow-up plans. Records are 
evaluated against Medical Records SOP. 

 
 



Serving the public by guiding the medical profession 

Chart Review +/- CSR, 
CBD, MSF 

Practice-based Approach: 
2. General Medical Management Assessment 3/3: 
 Reviewers conduct CSR (missing 

information/unclear) and may also conduct 
CBD to explore clinical reasoning, core 
clinical knowledge, BPG awareness, etc. 



Serving the public by guiding the medical profession 

Chart Review 
Tools/Reports 

Practice Pattern Assessments: 
 Tools developed and tailored to capture the 

particular information of interest.  
 Report completed and reviewed by Program. 
 Report provided to physician for written response 
 Program and physician agree to a customized 

learning plan (as necessary) with follow-up. 

 



Serving the public by guiding the medical profession 

Chart Review 
Tools/Reports 

General Medical Management Assessments: 
 Standardized tools (GP); tailored (specialty specific) 

tools for Specialist/CAM providers or prescribing 
reviews.  

 Reporting processes same as previously described.  
  Assessment tools 

http://www.cpsa.ab.ca/Libraries/home/assessmenttoolsall.pdf


Serving the public by guiding the medical profession 

CPSA Practice Visit 
Program 

Potential Benefits: 
 Identifies information on underlying causes 

contributing to poor practice; potential to have 
greater impact on influencing positive practice 
changes 

 Physicians more likely to be engaged in process: 
– Less threatened and more responsive to 

feedback around practice improvement 
 Most physicians with identified concerns continue to 

practice; important to provide ‘safe’ opportunities for 
them to improve while they continue to practice 

 



Serving the public by guiding the medical profession 

CPSA Practice Visit 
Program 

Potential Risks: 
 More difficult to evaluate the ‘validity’ and ‘reliability’ 

of the various approaches, tools and quality of 
reviewers (variables) 

• Resource intensive to administer ‘customized’ 
assessments and learning plans, train reviewers, 
maintain tool/report ‘banks’, etc.  

 



Serving the public by guiding the medical profession 

CPSA Practice Visit 
Program 

Mitigating ‘Risk’ 
 Multiple assessors, assessment approaches, and 

assessment tools increases reliability of findings 
 Provide initial training, and annual CPD workshops 
 Provide practice data and area of focus to the 

reviewer(S) prior to the visit 
 Survey physicians following visit, and/or re-visit to 

confirm practice changes 



Serving the public by guiding the medical profession 

CPSA Continuing 
Competence Department 

Summary 
Our goal is to promote positive practice change in 

referred physicians. This involves recognition of 
underlying factors in the practice that contribute to 
both good and poor practice. We draw from a 
multitude of approaches and tools to tailor our 
assessments to achieve this goal. 



ARE OUR ASSESSMENT 

TOOLS RELIABLE ?  

CHARTS / CASES 
 
 

MONIQUE ROBERT M.D. FRCPC 
 

MARC BELLEY M.D. 

JOHANNE THIFFAULT M.SC 

FRANCIS BANVILLE B.SC. 

MARC BILLARD M.D. 

 

CPE Spring Conference May 2015 



Objectives 

 How many charts should be selected? 

 Which charts should be selected ?  

 Do we use explicit criteria or an overall 
performance assessment ? 

 Who should select the charts ? 

 

Selecting charts  
is an important aspect 

of medical assessment ! 

 

 

 

 

multiservicesadom.unblog.fr 

http://multiservicesadom.unblog.fr/category/pour-toute-la-famille/stop-a-la-paperasse/
http://multiservicesadom.unblog.fr/category/pour-toute-la-famille/stop-a-la-paperasse/


How many charts should be selected ? 

 Number of charts has probably changed  

 A minimal number 

 to guarantee a good overview 

 to limit any legal objection 

 was determined by the Practice Enhancement Division 

of the Collège des médecins du Québec 

 in a study published in 2010 

 



Number of charts 

N = 

10 



Number of charts 

 Number of charts may vary  

 assessor  

 presence of a peer assessor 

 medical specialty of the candidate 

 

 Number of reviewed medical notes is far greater 

than number of reviewed charts ! 

 last 2 years, unless a specific situation (remediation)  

 



Mean 
Standard 

deviation 
Minimum Maximum  

Number of charts 31,4 17,1 10 128 

Number of reviewed charts  

For the 148 individual professional inspections completed / 2014 
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Number of reviewed charts 

Distribution of number of charts 



Mean 
Standard 

deviation 
Minimum Maximum  

Without a peer assessor (n=51) 25,2 14,2 10 106 

With a peer assessor (n=97) 34,7 17,6 14 128 

Number of reviewed charts with and without a peer assessor 

For the 148 individual professional inspections completed in 2014 

Non-parametric Kruskal-Wallis Test 

 

There is a statistically significant difference  

(p = 0,000) in the number of charts reviewed 

between an evaluation realized with or without  the 

collaboration of a peer assessor. 
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Number of reviewed charts 

DISTRIBUTION of the Number of reviewed charts 
With or without a peer  assessor 

Without a peer assessor

With a peer assessor



Type of practice Mean 
Standard 

deviation 
Minimum Maximum  

Long-term care centres (n=7) 23,4 13,0 12 50 

Family medicine (office) (n=66) 28,0 16,0 10 106 

Surgical specialties (n=14) 33,7 10,6 15 52 

Medical specialties (n=47) 34,1 18,1 15 128 

Family medicine (inpatient units) (n=14) 39,9 20,4 16 98 

Number of reviewed charts in individual professional inspections 

completed in 2014 according to type of practice 

Non-parametric Kruskal-Wallis Test 
 

There is at least one statistically significant difference (p = 0,003)  

in the number of reviewed charts according to different types of practice. 
 

 



Which charts should be selected ? 

 

 Reviewed charts should be specific and 

representative of the physician’s practice 

 questionnaire before visit  

 procedural fairness 

 

 Useful to evaluate the quality of practice 

 more global assessment of performance 

 highlight problems, if there are any 

 

 

 



Reviewed charts 

 Can be chosen in different ways / at the office 

 prescriptions profile RAMQ (since 2007) 

 especially if only one workplace 

 outside standards / various medical conditions   

 randomly with the appointment list: 

 proportion not defined less than before 

 billing profile  

 

 



Reviewed charts  

 Can be chosen in different ways / at the hospital 

 prescriptions profile RAMQ 

 list of medical conditions and complications (deaths) 

 charts are prepared by the hospital, before the visit 

 list of surgical procedures 

 different types of consultations 

 emergency, ambulatory, admissions 

 billing profile 

 



Do we use explicit criteria or an overall 

performance assessment ? 

 Combination of explicit and implicit criteria for 

charts analysis 

 we do a detailed assessment of many visits in a specific 

chart  

 we evaluate record keeping  

 according to regulation 

 we evaluate quality of  practice 

 according to guidelines / standards of practice 

 investigation, diagnosis, treatment 

 

 

 

 

 



Implicit criteria  
Peer assessors 



Multivariate Logistic Regression Model 



Who should select the charts ? 

 

 Assessors should select charts 

 Peer assessors may suggest adding charts 

 to evaluate specific complications 

 considering the evaluation going on… 

 Candidates may also suggest adding charts 



Selecting charts is an important aspect  

of medical assessment, but…  

 

Chart stimulated recall is a very important part of  the 

evaluation ! 



Charts to be discussed 

 To validate information 

 more validity to the assessment 

 To evaluate the level of knowledge 

 To evaluate clinical reasoning 

 To communicate the preliminary results of the 

evaluation 









THE  TEXAS A&M KSTAR 

PEER-REVIEWED CHART 

PRESENTATION TOOL 
Robert S. Steele, MD, FAAFP 

Chief Medical Quality Officer 

Director of KSTAR Physician Programs 

Rural and Community Health Institute 

Texas A&M Health Science Center – College of Medicine 

College Station, TX 



Objectives:  To Answer the Following 

• Why did we create this tool? 

• How do we use it? 

• What information does it give us? 

• What is our experience to date? 

• So, what does this look like in action? 



Why did we create this tool? 

• Many physicians do not have charts that can be used in 

their assessment (example: reentry physicians) 

• We have access to thousands of redacted peer reviewed 

charts (can search the database) 

• The tool was designed to evaluate domains that were not 

otherwise tested (mind organization, presentation skills 

that mimic hand-off of care), ability to distinguish optimum 

care from sub-par care, ability to critique) 

• We can choose charts that match scope of practice 



How do we use the charts? 

• 5 Charts are chosen from our 57+ hospital peer review 
database to match the specialty of the physician being 
assessed  

• The specific problems in the charts are chosen to help 
“round out” the assessment 

• The charts are sent to the physician 2 weeks prior to the 
assessment 

• Simple instructions:  Review the charts carefully, take up 
to one page of notes per chart, and be ready to first 
present the case and then critique the care given in the 
chart 

• The facilitator then asks questions about the chart to 
probe knowledge 



How do we use the charts? 

• The KSTAR facilitator and the evaluation committee all 

know the charts in detail 

• We compare the physician’s findings and critiques to our 

own when rating them 

 

 



 

What information do we get from the tool? 

 
• Ability to evaluate quality of care and make suggestions 

for improvement (quality improvement) 

• Presentation/communication skills (patient safety: quality 

of hand-off) 

• Mind organization/putting it all together 

• Medical knowledge/patient care knowledge 

• Appreciation of system factors 

• Peer-peer communication/professionalism 



Experience So Far 

• Used in every assessment 

• The KSTAR committee agreed that performance on this 

exercise weighs heavily on the final assessment 

determination (about the same as standardized patients) 

• Series of 26 assessments:  inter-rater reliability is very 

good in the low-to moderate performance range, 

especially at the pass-fail point 

• Examinees rarely say anything negative about this tool, 

and many say they “really learned something”  



Our Experience So Far 

• We are doing some tightening up of the process in order 

to do a more formal inter-rater reliability (and validation?) 

study 

 

INTER-RATER RELIABILITY STUDY (n=26) 

 

Intraclass Correlation Coeffeicient (ICC): 

 

9 Point ICC (Scale 1-9)   0.759 

3 Point ICC (1-3, 4-6, 7-9)   0.749 

2 Point ICC (1-3, 4-9)   0.696 

 

 

 

 

 



What do this look like? 

• Example of a physician presenting one chart 

 

(OB/GYN; reentry) 



QUESTIONS? 

I have a few for you, too! 

 

Thank you. 

 

 

Thank you to Elizabeth Wenghoffer, PhD, Laurentian 

University, for her help with data analysis. 



CPE Spring Meeting 2015 
In Pursuit of Best Practices in Assessment 

May 29, 2015 

 

WORKSHOP 

How can we improve validity and reliability? 

 
Liz Wenghofer, PhD 



Objectives 
In this workshop participants will: 

O identify the priority areas of their own assessment program 

in which they are most concerned about reliability and 

validity 

O discuss the types of activities individual programs can do to 

improve their own processes  

O discuss the type of activities that we need to do together to 

improve the science of assessment 

O discuss what we should be recommending to programs 

which assess physician performance as a “best practice” for 

program quality assurance for reliability and validity. 
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No substitutions allowed 

O Tools are designed to measure specific constructs 

under specific circumstances 

O If the circumstances in which we use tools are different 

from those under which they are validated, are they still 

valid? 

O Populations, subjects 

O Purpose 

O Definitions 
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What do we really want to 
know? 

O Epstein RM, Hundert EM. Defining and Assessing 

Professional Competence. JAMA 2002. 287(2): 226-

235 

 Professional Competence: “habitual and judicious use of 

communication, knowledge, technical skills, clinical 

reasoning, emotions, values and reflection in daily 

practice for the benefit of the individual and community 

being served” 
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The Good Assessment 
O Norcini J, Anderson B, Bollela V, et al. Criteria for good 

assessment: Concensus statement and recommendations 
from the Ottawa 2010 Conference. Medical Teacher 2011. 
33:206-214. 

 

1. Validity or Coherence: There is a body of evidence that is 
coherent (“hangs together”) and that supports the use of 
the results of an assessment for a particular purpose. 

2. Reproducibility or Consistency: The results of the 
assessment would be the same if repeated under similar 
circumstances. 

3. Equivalence: The same asmt yeilds equivalent scores or 
decisions when administered across different institutions 
or cycles of testing 
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Criteria for good assessment (Con’t) – 
Norcini et al (2011) 

4. Feasibility: The asmt is practical, realistic, and 
sensible, given the circumstances and context 

5. Educational Effect: The asmt motivates those who 
take it to prepare in fashion that has educational 
benefit 

6. Catalytic Effect: The asmt provides results and 
feedback in a fashion that creates, enhances, and 
supports education; it drives future learning forward 

7. Acceptability: Stakeholders find the asmt process and 
results to be credible. 
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We have valid and reliable 
tools - now what? 

O How do we make sure we put them together 

“correctly”? 

O Do we always believe them?  

O Are the scores etc. meaningful?   

O Do we know how to interpret them in our 

cirucumstances? 
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Reality Check 

O Govaerts M, van der Vleuten CPM. Validity in 

work-based assessment: expanding our 

horizons. Medical Education 2013: 47: 1164–

1174. 

 Real life is unstandardized 

 Judgement is subjective 
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Value Beyond Numbers 
O van der Vleuten CPM, Schuwirth LTW, Sheele F, 

Driesses EW, Hodges B. The assessment of 

professional competence: building blocks for theory 

development. Best Practice & Research Clinical 

Obstetrics and Gynaecology 2010. 24:703-719. 

 No single methods can do it all 

 Feasible sample required for reliable inferences 

 Bias is an inherent part of expert judgement 

 Qualitative, narrative information carries a lot of weight – 

summative decisions can be rigorous with non-

psychometric qualitative research procedures 
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Limits of Psychometrics 

O Each assessment tool designed for a 

specific purpose under specific 

circumstances  

O Reliability and validity focused at tool level 

O Multiple tools required to assess 

competence and performance 

O What about reliability and validity of the 

tools in combination  Decision making 
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Govaerts M, van der Vleuten CPM. Validity in 
work-based assessment: expanding our horizons. 

Medical Education 2013: 47: 1164–1174. 

 O “validity refers to the degree to which the proposed 
interpretations and the uses of assessment outcomes 
(e.g. performance ratings or test scores) in terms of 
decisions and actions are adequate and appropriate, as 
justified by evidence or theoretical rationales.” 

 

O “Validation can then be defined as ‘developing a 
scientifically sound validity argument to support the 
intended interpretation of test scores and their 
relevance to the proposed use’ through accumulation 
and integration of different kinds of evidence from 
different sources.” 
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Inter-rater Reliability:  
Intraclass Correlation Coefficient (ICC) 

Purpose of Assessment 
Assessment 

Tools 

9 Point Scale 

ICC 

2 Point Scale 

ICC 

1-9 

 

1-3 Fail 

4-9 Pass 

 

Cognitive 

Assessment 

0.88 0.89 

Case-based 

Simulation 

Exam 

0.69 0.78 

Systems-

based 

Practice 

0.75 0.61 

S

U

B

J

E

C

T

I

V

I

T

Y 
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Inter-rater Reliability:  
Intraclass Correlation Coefficient (ICC) 

Individual Tools vs. Overall Evaluation 

O ICC’s for Pass/Fail per Individual Tool: 

0.62 – 0.89 

 

O ICC for Overall Assessment of Pass/Fail per 

Assessment: 

0.91 
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TABLE DISCUSSION 

I. Where are the issues?  -  (20 min) 

O Discuss challenges programs face regarding the reliability and/or 

validity of your overall DECISION MAKING PROCESS  

O Which ones are common priorities across programs?  

O Which are the biggest priorities? 

 

II. What are potential options? -  (20 min) 

O For individual programs? 

O Improve the science of assessment? 

 

III. What do we recommend as some foundational criteria for 

reliability and validity of physician assessment programs? 

(establish best practice)-   (20 min) 
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REPORT OUT – GROUP DISCUSSION 
I. Where are the issues?   -  (10 minutes) 

O Discuss challenges programs face regarding the reliability and/or 

validity of your overall DECISION MAKING PROCESS  

O Which ones are common priorities across programs?  

O Which are the biggest priorities? 

 

II. What are potential options?   -  (10 minutes) 

O For individual programs? 

O Improve the science of assessment? 

 

III. What do we recommend as some foundational criteria for 

reliability and validity of physician assessment programs? 

(establish best practice) –   (20 minutes) 
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Criteria for good assessment 
Norcini et al (2011) 

1. Validity or Coherence: There is a body of evidence that is coherent 

(“hangs together”) and that supports the use of the results of an 

assessment for a particular purpose. 

2. Reproducibility or Consistency: The results of the assessment would 

be the same if repeated under similar circumstances 

3. Equivalence: The same asmt yeilds equivalent scores or decisions when 

administered across different institutions or cycles of testing 

4. Feasibility: The asmt is practical, realistic, and sensible, given the 

circumstances and context 

5. Educational Effect: The asmt motivates those who take it to prepare in 

fashion that has educational benefit 

6. Catalytic Effect: The asmt provides results and feedback in a fashion 

that creates, enhances, and supports education; it drives future learning 

forward 

7. Acceptability: Stakeholders find the asmt process and results to be 

credible. 
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Who we are 

CPSO Registers 
and Regulates 
Ontario’s 32,000 
Physicians 3 



College of 
Physicians 

and Surgeons 
of Ontario 

“Promote continuous quality 
improvement by providing 
physicians with feedback to 

validate appropriate care and show 
opportunities for practice 

improvement” 

Purpose of peer assessment 
 



College of 
Physicians 

and Surgeons 
of Ontario 

CPSO Peer Assessment Process 

Random Selection of 

Physicians 

 Match appropriate assessor 
to physician based on 
practice information 

The Assessment 

1. Review of 20-30 Charts 

2. Completes Assessment Protocol 

3. Interview with Physician 

Reassessment 

Care Concerns found: 

Interview with Quality 

Assurance Committee 

Satisfactory Performance: 

No Further Action 

 

“ACCEPTABLE” 
 

“UNACCEPTABLE” 

Quality Assurance Committee reviews assessment 

findings and makes decision 
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Purpose of redesign 

Aim to create solid validity framework 
supported by multiple stakeholders 

 

Stakeholders: Assessors, staff, committees, 
RED 
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What has informed the redesign? 

Challenges with current program (e.g., 
“hawk” vs “dove” assessors) 

 

Norcini et al. (2011), “Criteria for good 
assessment” 
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Current focus:  
Reproducibility / consistency 

Norcini et al. (2011): “The results of the 
assessment would be the same if repeated 
under similar circumstances” 

 

Easier said than done! 
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New approach to assessment 

Actively involve and engage assessors at all 
stages 

By physicians, for physicians 

As groups of physicians within disciplines, 
creating and defining: 

Rating scale 

Quality 

Scoring rubrics 
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Rating scale 

1. Little to no improvement 

 

2. Moderate improvement 

 

3. Significant improvement 
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How did we assess consistency? 

“Offline pilots” 

Assessors provided with simulated charts and 
rubric 

Ratings made online 

1. Imagine this chart represents what you would 
see in a physician’s practice 

2. Independently review chart and rate each 
domain 

3. Repeat  

Multiple charts reviewed 
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Determining consistency within domain 

Average weighted kappa 

 

Paradoxical results: High agreement, low 
consistency 

Little variability within or across assessors 

Assessors tended to rate “little to no” or 
“moderate” improvement 
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Other challenges we faced 

Ratings may reflect reality 

80-85% of peer assessed physicians have 
satisfactory practices 

Charts 

Only rated a few 

Charts were difficult to obtain 

Assessor-generated 

External source (KSTAR) 

 



College of 
Physicians 

and Surgeons 
of Ontario 

Where we went next 

Generalizability study 

Identify source(s) of error to determine what 
needs addressing 

 

Result: Train, train, train 

 



College of 
Physicians 

and Surgeons 
of Ontario 

Current approach 

Move beyond psychometrics (e.g., van der 
Vleuten, Hodges) 

Peer is a formative / “low stakes” assessment 

Focus on the process not the score 

Establish consensus among assessors 

Modified Delphi approach 
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Modified Delphi in action 

• In-person meeting 

• For each domain: 

1. Review chart 

2. Choose and submit rating 

3. Review results in real time 

a) If consensus (> 75% agreement), move to next 
domain 

b) If no consensus, discuss and repeat 
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What we’ve observed using  
modified Delphi 

Assessors are collegial and willing to discuss 
issues 

Discussions result in changes to rubric 

Few rounds needed to come to consensus 

Increased efficiency and positive feedback 
from assessors 
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What else have we observed? 

Change in language explaining points on 
rating scale to increase consensus 

Shift from idiosyncratic notions of 
“important” elements to shared focus on 
patient outcomes 

 Old explanation New explanation 

Moderate improvement is needed when 
the trend across charts reviewed shows 
that important elements of quality were 
consistently lacking 
 

Moderate improvement is needed when 
the trend shows some deficiencies in 
patient care or record keeping, but when 
the potential for adverse patient 
outcomes is low 
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Summary and implications 

Process has been challenging but also 
rewarding 

Involving in-practice physicians – who will 
assess and will be assessed – is necessary and 
invaluable 

Consensus-building approach produced 
desired results 

Challenge of sustainability 
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Paradox of agreement and consistency 

Chart 1 Chart 2 Chart 3 

Assessor 1 1 1 2 

Assessor 2 2 1 2 

Assessor 3 1 2 2 

Assessor 4 1 1 1 

Example: Imagine these ratings for a given domain 

 

 

 

 

High level of within chart agreement (75%) 

Across charts, pairs of assessors are generally 
similar 

Insufficient distribution of ratings to obtain high 
kappa 

Average kappa = .16 



The Structured Oral Interview 

in family medicine: results of 

a generalizability study 
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Introduction to the Structured Oral Interview 

Conclusion 

Results of the 2015 generalizability study 

Presentation plan 

Part 1 

Part 2 

Part 3 

Special collaboration: Francis Banville, statistics intern  



Introduction to the 

Structured Oral Interview 
Part 1 



What is a ? 

 One-day evaluation done by two peers  exam 

 Standardized clinical vignettes (cases) based on 

key-feature approach 

 Case selection based on physician’s practice profile 

 No time limit to complete cases 

 No error cascade: answers given after each question 



SOI cases in family medicine 

oral cases 

cases with 

standardized 

patients 

cases with 

pictures 



Table of specifications 
FAMILY MEDICINE : Evaluated dimensions (9) 

Domains (9) History 
Physical 

examination 

Mental 

status 

examination 

Investigation 

plan 
Diagnosis Pharmacology 

Treatment 

plan 

Follow-up 

plan 

Doctor-

patient 

relationship 

General medicine 19 cases 

Walk-in clinic 11 cases 

Geriatrics 8 cases 

Long-term/palliative care 13 cases 

Pediatrics 7 cases 

Psychiatry 6 cases 

Musculoskeletal 4 cases 

Gynecology 2 cases 

Neurology 1 case 

71 cases 



Sample case in family medicine 



Sample case in family medicine 

Evaluators Candidate 



Sample case in family medicine 

Evaluators Candidate 



Sample case in family medicine 

Evaluators Candidate 



Sample case in family medicine 

Evaluators Candidate 



Psychometric properties of the SOI 

 1995 study on the SOI in family medicine* 

 Candidates: 6 randomly selected Montreal family physicians ≥50 y.o. 

 Evaluators: 4 family physicians 

 Evaluation: 40 cases/candidate; 2 evaluators/candidate 

 Results: 

 All candidates were able to complete 40 cases in one day (feasibility) 

 All candidates felt the SOI was pertinent, credible, reasonably difficult 

(face validity) 

 Inter-evaluator agreement = 91.2% 

*Jacques A., Sindon, A., Bourque A., Bordage G. and Ferland J-J. Structured oral interview – One way to identify family physicians’ educational needs. 

Canadian Family Physician 1995; 41: 1346-1352 



Results of the 2015 

generalizability study 
Part 2 



Data 

 89 family physicians who completed a SOI in family 

medicine between 2000 and 2014 

 Number of cases varied between 9 and 25 (average=17) 

 Each candidate had a different set of cases 

 The data consist of the scores obtained by each 

candidate on each case 



Scoring of the SOI 

Score for a case = 

percentage of expected answers 

mentioned by the candidate across all 

questions 

 

 

Global score given by the two 

evaluators not considered 

in the scoring of the SOI 



88% 12% 53% 47% 

47% 
49% 

4% 
5% 

47% 
48% 

< 50 y.o.

50-69 y.o.

≥ 70 y.o. 

SOI family physicians 

2000-2014  

N = 89 

Active family physicians 

2007-2008  

N = 8,124 

Gender  

p<0.0001 

Age 

p<0.0001 



Objective Structured Clinical Examination (OSCE) 

8 

7 

6 

5 

4 

3 

2 

1 

stations 

OSCE vs SOI 



71 active cases 

in family medicine 

Structured Oral Interview (SOI) 

OSCE vs SOI 



Physician A 

11 cases 

9 

8 

7 

4 
5 

10 

1 

2 

3 

6 

11 

Structured Oral Interview (SOI) 

OSCE vs SOI 



Physician B 

11 cases 11 

8 

1 

2 

3 

4 

5 

6 7 
9 

10 

Structured Oral Interview (SOI) 

OSCE vs SOI 



Physician C 

20 cases 

18 
17 

16 

15 

14 

13 

12 

1 

2 

3 

4 

5 

6 

7 
8 

19 20 

11 10 9 

Structured Oral Interview (SOI) 

OSCE vs SOI 



G study design 

 Observations = scores of each candidate on each case 

 Interest in absolute score, not relative ranking 

 Facet of differentiation = physicians (candidates) 

 Facet of generalization = cases 

 All facets considered random 

54% 

62% 

84% 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                
                                                            
 

 
 
 
 
 
 
 
            
 
 

 
 
 
 
 
 
 
          
 

Generalisability (G) 
and decision (D) 

studies 

p x c  

Physicians 

(p)  

Cases (c) 

1 2 3 … 13 

1 X X X … X 

2 X X X … X 

… … … … … … 

21 X X X … X 

22 X X X … X 

p x c  

Physicians 

(p)  

Cases (c) 

1 2 3 … 71 

1 X X … X 

2 X X … X 

… … … … … … 

88 X X X … 

89 X X … X 

c : p   

Physicians 

(p)  

Cases (c) 

1p   2p 3p … 11p 

1 X X X … X 

2 X X X … X 

… … … … … … 

84 X X X … X 

85 X X X … X 

c : p   

Physicians 

(p)  

Cases (c) 

1p   2p 3p … 11p 12p … 25p 

1 X X X … X X … 

2 X X X … X … 

… … … … … … … … … 

84 X X X … X X … X 

85 X X X … X … 

Balanced 

crossed 

design 

Unbalanced 

crossed 

design 

Different number + Same cases Same number + Same cases 

Balanced 

nested design 

Same number + Different cases  

Unbalanced  

nested  

design 

Different number + Different cases 



Balanced crossed 

p x c design 

 - 22 physicians 

 - 13 common cases 

Source of Variation  df 
Variance 

Component  
% 

        
Physicians (p) 21 0.026 51% 

Cases (c)   12 0.003 6% 
p x c (+ error) 252 0.022 43% 

p x c  

Physicians 

(p)   

Cases (c) 

1 2 3 … 13 

1 X X X … X 

2 X X X … X 

… … … … … … 

21 X X X … X 

22 X X X … X 

G coefficient = 0.93 



0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 2 4 6 8 10 12 14 16 18 20

Cases 

G coefficients and number of cases 
p x c design    

G Study D Study



20%

30%

40%

50%

60%

70%

80%

90%

100%

0 2 4 6 8 10 12 14 16 18 20

Cases 

95% confidence intervals for a score of 60% 
p x c design 

With 15 cases, 

the margin of error is 8%.  



Unbalanced nested 
c : p design 
 - 85 physicians 

 - different number of cases 

 - different cases   

Source of Variation  df 
Variance 

Component  
% 

        
Physicians (p) 84 0.018 40% 

c : p (+ error)  1353 0.027 60% 
      

c : p   

Physicians 

(p)  

Cases (c) 

1p   2p 3p … 11p 12p … 25p 

1 X X X … X X … 

2 X X X … X … 

… … … … … … … … … 

84 X X X … X X … X 

85 X X X … X … 

G coefficient = 0.92 
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G coefficients and number of cases 
Unbalanced  c : p design    

G Study D Study



 
 
 
 
 
 
 
          
 

p x c  

Physicians 

(p)  

Cases (c) 

1 2 3 … 13 

1 X X X … X 

2 X X X … X 

… … … … … … 

21 X X X … X 

22 X X X … X 

p x c  

Physicians 

(p)  

Cases (c) 

1 2 3 … 71 

1 X X … X 

2 X X … X 

… … … … … … 

88 X X X … 

89 X X … X 

c : p   

Physicians 

(p)  

Cases (c) 

1p   2p 3p … 11p 

1 X X X … X 

2 X X X … X 

… … … … … … 

84 X X X … X 

85 X X X … X 

c : p   

Physicians 

(p)  

Cases (c) 

1p   2p 3p … 11p 12p … 25p 

1 X X X … X X … 

2 X X X … X … 

… … … … … … … … … 

84 X X X … X X … X 

85 X X X … X … 

Balanced 

crossed 

design 

Unbalanced 

crossed 

design 

G coefficient = 0.92 G coefficient = 0.93  

Balanced 

nested design 

G coefficient = 0.88  

Unbalanced  

nested  

design 

G coefficient = 0.92  
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G coefficients and number of cases 
(results of D studies) 

p x c design

Missing-Data p x c design

c : p design

Unbalanced c : p design



Conclusion Part 3 



Conclusion and future research 

 Differentiation variance is large (desirable variance)  

 G coefficients > 0.80      evaluation process is “dependable” 

 Limitations: 

 Case-specificity cannot be evaluated with single-facet model 

 Small sample size imposed by crossed design 

 Future research: two-facet model (cases + dimensions) 



Thank you! 

Source of illustrations: www.presentermedia.com 



A Study of Recidivism  
Effectiveness of CPEP’s Competence 

Assessment and Educational Intervention 
Program 
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Purpose 

• Little long-term outcome data available 

 

 

 

A Study of Recidivism 



Methods 

• Analysis of outcome data of physician participants (2001 – 2010) 

• Colorado, Iowa, Kansas, Kentucky, and Oregon  

• Categories based on Assessment findings: 

• Group 1: Limited or no educational needs 

• Group 2: Moderate deficiencies 

• Group 3: Broad deficiencies 

• Board action following completion of CPEP activities  

 

A Study of Recidivism 



Recidivism Rate 

 

 

 

 

 

 

 

 

 

 

 
 

A Study of Recidivism 



A Study of Recidivism 

Findings 
Assessment Findings # Receiving 

No Subsequent 

Board Action 

# Receiving 

Subsequent 

Board Action 

# of 

Participants 

% with 

Subsequent 

Board Action 

Group  1:  Limited or no deficiencies identified 27 2 29 6.9% 

Group 2:  Moderate deficiencies identified 36 4 40 10.0% 

Group 3:  Broad deficiencies identified 28 6 34 17.6% 

Total  91 12 103 11.7% 



Implications 

• Performance on Competence Assessment may predict a 
physician’s ability to remain in good standing with the Board 

• Value of physician participation in longitudinal, community-
based education to remediate needs 

• Competence Assessment appears to be a useful indicator for 
predicting future risk of professional difficulties 

 

A Study of Recidivism 



Questions 
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