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U = RWr x VWv x E We x AWa x CWc

Utility formula (Van der Vleuten, 1996)

R = Reliability
V = Validity
E = Educational impact
A = Acceptability
C = Cost

U = Utility     
W = weight





Utility formula consequences

• Any assessment is a compromise
• You can’t have it all in one method
• Assessment is really an optimization 

problem!



Method reliability as a function of testing time1

Testing

Time in

Hours

1

2

4

8

MCQ

0.62

0.77

0.87

0.93

Case-

Based

Short

Essay

0.68

0.81

0.89

0.94

PMP

0.36

0.53

0.69

0.82

Oral

Exam

0.50

0.67

0.80

0.89

Long

Case

0.60

0.75

0.86

0.92

OSCE

0.54

0.70

0.82

0.90

Practice

Video

Assess-

ment

0.62

0.77

0.87

0.93

1Based on table 1 in:  Van Der Vleuten, C. P., & Schuwirth, L. W. (2005). Assessing professional competence: 

from methods to programmes. Medical Education, 39(3), 309-317.

In-

cognito

SPs

0.61

0.76

0.86

0.93

Mini

CEX

0.73

0.84

0.92

0.96



Knows

Shows how

Knows how

Does

Knows Fact-oriented assessment:
MCQ, write-ins, oral…..

Knows how Scenario or case-based assessment:
MCQ, write-ins, oral…..

Shows how Performance assessment in vitro:
Assessment centres, OSCE…..

Does
Performance assessment in vivo:
In situ performance assessment, 3600, Peer assesment…….

The way we climbed......





Competency-frameworks

CanMeds
§ Medical expert
§ Communicator
§ Collaborator
§ Manager
§ Health advocate
§ Scholar
§ Professional

ACGME
n Medical knowledge
n Patient care
n Practice-based learning 

& improvement
n Interpersonal and 

communication skills
n Professionalism
n Systems-based practice

GMC
n Good clinical care
n Relationships with 

patients and families
n Working with 

colleagues
n Managing the 

workplace
n Social responsibility 

and accountability
n Professionalism



Assessing complex behavioural skills

Standardized 
assessment

Unstandardized 
assessment

Shows how

Does

Shows how

Knows how

Knows

Professional
Judgment
through

Observation and
Interpretation



Effectiveness of clinical rotations as a learning
environment for achieving competences

H.E.M. DAELMANS1, R.J.I. HOOGENBOOM2, A.J.M. DONKER3,
A.J.J.A. SCHERPBIER4, C.D.A. STEHOUWER3 & C.P.M. VAN DER VLEUTEN2

1Vrije Universiteit Medical Centre, Skills Training Department, Amsterdam, The Netherlands;
2Department of Educational Development and Research, Maastricht University,
The Netherlands; 3Vrije Universiteit Medical Centre, Department of Internal Medicine,
Amsterdam, The Netherlands; 4Faculty of Medicine, Institute for Medical Education,
Maastricht University, The Netherlands

SUMMARY Competences are becoming more and more prominent

in undergraduate medical education. Workplace learning is

regarded as crucial in competence learning. Assuming that effective

learning depends on adequate supervision, feedback and assess-

ment, the authors studied the occurrence of these three variables in

relation to a set of clinical competences. They surveyed students at

the end of their rotation in surgery, internal medicine or paediatrics

asking them to indicate for each competence how often they had

received observed and unobserved supervision, the seniority of the

person who provided most of their feedback, and whether the

competence was addressed in formal assessments. Supervision was

found to be scarce and mostly unobserved. Senior staff did not

provide much feedback, and assessment mostly targeted patient-

related competences. For all variables, the variation between

students exceeded that between disciplines. We conclude that

conditions for adequate workplace learning are poorly met and that

clerkship experiences show huge inter-student variation.

Introduction

The goals of medical education are increasingly being defined

in terms of competences rather than discrete learning

objectives. Competences require integration of relevant

knowledge, skills and attitudes to enable handling of complex

situations and problems in an appropriate manner. When

curricular goals are defined in terms of competences, the

focus in education and assessment will have to be on the

integration of skills, knowledge and attitudes rather than

on isolated (components of) skills and knowledge. This will

further authentic learning and help bridge the gap between

theory and practice. As evidenced by reports from North

America (Societal Needs Working Group, 1996; MSOP,

1999; Turnbull & van Barneveld, 2002), Europe (Metz et al.,

1994; WFME, 2000; Karle, 2002; Simpson et al., 2002)

and Australia (Cooper, 1999–2000), the shift from detailed

learning objectives to integrated competences is an interna-

tional phenomenon.

Because of their integrated nature, competences are

best learned in an authentic learning environment. Thus

workplace learning is of vital importance. From this

perspective it becomes important to examine the quality

of the workplace as a learning environment. A number of

studies have indicated that the effectiveness of learning in the

workplace is not always optimal (Jolly & Macdonald, 1989;

Irby, 1995; Remmen et al., 2000, Van Der Hem-Stokroos

et al., 2001). Kilminster et al. (2002) found supervision to

be an essential factor and others have pointed out that

feedback and assessment play a major role in workplace

learning (Newble & Jaeger, 1983; Stillman et al., 1991; Irby,

1994). Unfortunately, these three factors occur rather

infrequently, with feedback often being provided by profes-

sionals who are not fully qualified and assessment lacking

sufficient congruence with the intended objectives (Remmen

et al., 1998; Kassebaum & Eaglen, 1999). Most of the studies

referred to focus on separate procedural and clinical skills

and did not address competences as learning goals. We

wanted to investigate the effectiveness of the workplace as

a learning environment for achieving competences. Our

investigation focused on clerkship learning, because clinical

rotations are the prominent form of workplace learning in

the undergraduate medical curriculum. Our study is based

on the view that adequate and appropriate supervision,

feedback and assessment are prerequisites for effective work-

place learning. We conducted a survey to obtain students’

views on the frequency of supervision, feedback and

assessment in relation to a set of specified competences

(detailed below). In addition we compared the frequencies

across clerkships in different disciplines.

Methods

Population and educational context

Over a six-month period we asked 104 undergraduate

medical students of the Vrije Universiteit Medical Centre in

Amsterdam to complete a questionnaire. The students had

just finished a clinical rotation in the Department of Internal

Medicine (28 students), Surgery (40 students) or Paediatrics

(36 students). The sample size within departments was

considered sufficient to allow reliable inferences (Wolfhagen,

1993). The Vrije Universiteit Medical Centre offers an inter-

disciplinary, mainly lecture-based curriculum. Four pre-

clinical years are followed by two years of clinical clerkships.
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Medical Centre, Amsterdam, The Netherlands.
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Research in work-based learning points to:

• Limited direct observation, feedback and monitoring
• Limited reflection
• Too many tasks with little learning value
• Limitations of observational learning
• Transitions hampering learning
• Near adverse events (particularly postgraduate)
• Learning climate variability
• Limited attention to generic competencies.



Classes of work-based assessment tools

1. Direct observation: Single encounter methods
• Mini-CEX
• DOPS, OSATS
• P-MEX
• …….

2. Global performance measures
• Multi-Source Feedback (MSF or 360)
• In-training Evaluation Reports (ITER)

3. Aggregation and reflection measures
• Logbook
• Portfolio





What did we learn from work-based assessment?

• The users of instruments are more important than the instruments 
themselves
• Feedback is a dialogue (with follow-up)
• (Longitudinal) Relationships are very important
• Narrative feedback is much more powerful than numbers or grades
• Raters can hardly be calibrated
• A very summative approach doesn’t work; learning should be 

promoted.





Quantitative/
Psychometric approach

Qualitative/ 
Interpretivist approach

Scores/grades Words/narratives

Statistical computation Professional judgment

Cut-off scores Performance standards, EPAs, milestones

Algorithmic Judgmental/triangulation of information

Reliability Saturation of information
Validity Trustworthiness/credibility

Bias Perspective
True score Multiple perspectives





Assessment driving learning
…....often bad news again!
• Impact on learning is often very negative (Cilliers et al, 2011; 2012; Al-Kadri et 

al, 2012)
• Poor learning styles (cram & dump)
• Grade culture (grade hunting, competitiveness)
• Grade inflation (e.g. in the workplace)

• A lot of REDUCTIONISM!
• Little feedback (grade is poorest form of feedback one can get; Shute 2008)
• Non-alignment with curricular goals
• Non-meaningful aggregation of assessment information
• Few longitudinal elements
• Tick-box exercises (OSCEs, logbooks, work-based assessment).









My conclusions so far

• Individual assessments  are not really fit for (pass/fail) decision-
making
• Our summative culture hinders a learning culture
• Our classic approach to assessment belongs to an outdated model of 

learning
• We need a radical change in which we need to rethink when to 

optimize what!



New pathway suggestions

• Stop optimizing everything in a single assessment
• Focus on feedback, reflection and mentoring
• Make high stake decisions only when you have sufficient data.

Programmatic assessment



Ground rules in programmatic assessment

• No pass/fail decision on a single data point (single assessment), but 
feedback
• There is mix of methods of assessment
• The number of data points is proportionally related to the stakes of a 

decision
• To promote feedback use and self-directed learning learners are 

coached/mentored
• High stake decisions are based on professional judgment of a group of 

experts or committee.



Assessment information as pixels



Longitudinal total test scores across 12 
measurement moments and predicted future 
performance



Maastricht Electronic portfolio
(ePass)

Comparison
between the score 
of the student and 
the average score 
of his/her peers.



Every blue dot 
corresponds to 
an assessment 
form included in 
the portfolio.

Maastricht Electronic portfolio 
(ePass)





Coaching by counselors
• Coaching is essential for successful use of reflective 

learning skills 
• Counselor gives advice/comments (whether asked or not)
• He/she counsels if choices have to be made
• He/she guards and discusses study progress and 

development of competencies 



Decision-making by committee
• Committee of counselors and externals
• Decision is based on portfolio information & counselor 

recommendation, competency standards
• Deliberation is proportional to clarity of information
• Decisions are justified when needed; remediation 

recommendation may be provided



www.ceesvandervleuten.com



Findings on programmatic assessment so far

• The quality of the implementation defines the success (Harrison et 
al., 2018)
• Getting high quality feedback is a challenge (Bok et al., 2013)
• Leaners may perceive low stake assessments as high stake, all 

depending on the learning culture created (Schut et al., 2018)
• Coaching and mentoring is key to the success (Heeneman & Grave, 

2017)
• High stake decision-making in competence committees work really 

well (Oudkerk-Pool et al.,  2017, De Jong et al, in preparation).



Conclusions 1: The way forward
• We should embrace the “subjective” in single 

encounter work-based assessment
• We need to assess from a “growth” mindset 

using trusted relationships
• Subjectivity is dealt with through sampling 

and procedural bias reduction methods (not 
with standardization or objectification)
• Assessing is knowing when to optimize what; 

optimizing everything in a single assessment is a 
dead end..



Conclusions 2: The way forward

• The programmatic approach to assessment optimizes:
• The learning function (through information richness and dialogues)
• The pass/fail decision function (through the combination of rich 

information)

•Learning should drive assessment!
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