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Test in workplace or real situation (in vivo)
Eg: 360 assessment, Mini-CEX, DOPS, chart 
stimulation recall, portfolio

Test in controlled environment (in vitro)
Eg: OSCE, simulation-based assessment,
Viva voce (i.e., Short case, Long case) 

Test application
Eg: Single best answer (SBA), Key Features 
Question (KFQ), Script Concordance Test (SCT)

Test factual recognition
Eg: Multiple true false (MTF)

DOES

SHOWS HOW

KNOWS HOW

KNOWS

Miller’s Pyramid Assessment



KFQ

• Key Features Question (KFQ) -

a assessment tool to assess 

applied knowledge for clinical 

decision and reasoning based 

on specific clinical cases.

• Assesses C4-C5 in Bloom’s 

Taxonomy



SCT

• Script concordance test (SCT) - a standardized tool to assess data 

interpretation or hypothesis evaluation stage of clinical reasoning

• Assesses C4-C5 in Bloom’s Taxonomy



Bloom’s Taxonomy

• CreatingC6

• EvaluatingC5

• AnalysingC4

• ApplyingC3

• UnderstandingC2

• RememberingC1

SCT
KFQ

OBA

OCA
MTF



SCT
KFQ





KEY-FEATURE QUESTIONS

• Key Features Question (KFQ)

• Development of Good KFQ



A Key Feature Definition

“A Key Feature is defined as a significant step in 

the resolution of a clinical scenario that focuses 

on a tricky or critical aspect in the diagnosis and 

management of a problem, at which candidates 

are most likely to make errors.” (Yusoff, 2023, pg 50)



Validity of KFQ

“Studies provide strong evidence for the content validity 
of the key features.”                 (Bordage et al., 1995) 



“The KFQ format provides 
educators with a flexible 
approach to testing clinical 
decision-making skills with 
demonstrated validity and 
reliability when constructed 
according to the guidelines 
provided.”

Validity of KFQ



KFQ = Key Features Question (Page & Bordage, 1995; Wass et al., 2001; Yusoff, 2023)



A key feature must meet 
one of these criteria01

02

A critical or essential step(s) in 

the resolution of a problem.

A step(s) in which examinees 

are most likely to make errors in 

the resolution of the problem.

03

A difficult or challenging aspect in 

the identification and management 

of the problem in practice. 

(Medical Canada Council, 2012)



(Page et al., 1995)

Developing 
KFQ

1. Define the 
domain of clinical 

problems to be 
sampled by the 

examination

2. Develop an 
examination 

blueprint to guide 
the selection of 

problems for the 
examination

3. Develop a key 
feature problem 
for each clinical 

problem by some 
criteria.

14
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3. Develop a key 
feature problem 
for each clinical 

problem by:

21

1. Defining the 
clinical problem 
situation for the 

problem
2. Defining the 
key features of 
each problem

4. Writing 
examination 

questions for each 
case – in general 
one question for 
each key feature

3. Selecting a 
clinical case to 
represent the 
problem and 

writing the case 
scenario

5. Selecting 
suitable 

format for 
each question

8. Defining the 
minimum pass 
indices of the 

problems using 
standard setting 

procedures

6. Developing 
a scoring key 

for each 
question

7. Pilot testing 
the  problems to 
acquire test-item 
statistics to guide 
their refinement

(Page et al., 1995)



1. Defining the 
clinical problem 
situation for the 

problem



2. Defining the 
key features of 
each problem



3. Selecting a 
clinical case to 
represent the 
problem and 

writing the case 
scenario



4. Writing 
examination 

questions for each 
case – in general 
one question for 
each key feature

(write in)

6. Developing 
a scoring key 

for each 
question

5. Selecting 
suitable 

format for 
each question



(short menu)

4. Writing 
examination 

questions for each 
case – in general 
one question for 
each key feature

5. Selecting 
suitable 

format for 
each question

6. Developing 
a scoring key 

for each 
question



3. Develop a key 
feature problem 
for each clinical 

problem by:
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1. Defining the 
clinical problem 
situation for the 

problem
2. Defining the 
key features of 
each problem

4. Writing 
examination 

questions for each 
case – in general 
one question for 
each key feature

3. Selecting a 
clinical case to 
represent the 
problem and 

writing the case 
scenario

5. Selecting 
suitable 

format for 
each question

8. Defining the 
minimum pass 
indices of the 

problems using 
standard setting 

procedures

6. Developing 
a scoring key 

for each 
question

7. Pilot testing 
the  problems to 
acquire test-item 
statistics to guide 
their refinement

(Page et al., 1995; Farmer & Page, 2005)

With questions and answer keys defined, 
the next step is their validation. 

Validation entails piloting the
problem with discussion, review and 
editing by colleagues new to the problem, 
and confirmation of the correctness of 
answers through reference to suitable 
literature.



3. Develop a key 
feature problem 
for each clinical 

problem by:
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1. Defining the 
clinical problem 
situation for the 

problem
2. Defining the 
key features of 
each problem

4. Writing 
examination 

questions for each 
case – in general 
one question for 
each key feature

3. Selecting a 
clinical case to 
represent the 
problem and 

writing the case 
scenario

5. Selecting 
suitable 

format for 
each question

8. Defining the 
minimum pass 
indices of the 

problems using 
standard setting 

procedures

6. Developing 
a scoring key 

for each 
question

7. Pilot testing 
the  problems to 
acquire test-item 
statistics to guide 
their refinement

(Page et al., 1995; Farmer & Page, 2005)

The issues of standard setting for high 
stakes KFP examinations are comparable to 
those in other written tests.

Standard setting procedure - modified 
Angoff method.



Develop



Review



Exam



Quality Assurance Issues in Item Development

• Problems that perform well can be maintained in an item 
bank where the performance of a problem in each 
examination in which it is used may be recorded. 

• Similarly, question writers may receive feedback on the 
performance of a problem and may be involved in review of 
their problems after use.

• Candidate feedback is another important source of quality 
assurance.

(Farmer & Page, 2005)



Essential Practical Points

• 25-40 clinical cases tested 
within 3 to 4 hours (6-10 mins per case)

to achieve reliability of 0.70 
to 0.95.

– Recommended for high stake 
examination

• Each case is recommended to 
have 2 to 3 questions.



KFQ is a valid and 

reliable tool to assess 

clinical decision making.

KFQ focus on a 

challenging aspect in 

the diagnosis and 

management of a 

clinical problem where 

the candidates are most 

likely to make errors

SUMMARY 

OF KFQ



SCRIPT CONCORDANCE TEST

• Script Concordance Test (SCT)

• Development of Good SCT



Why SCT?

Address problem that professional practice is not 
always straightforward or algorithmic 

(Charlin et al, 2000)



Clinician, for example…

When listening to 
patients, they 
mobilize their 

organized 
knowledge

(Script Theory)

Use the 
script to 
process 

information

Progress to 
find best 
solution

(Charlin et al, 2007)

EXPERIENCE

HYPOTHETICO-DEDUCTIVE THEORY



Why SCT?

Address problem that professional practice is not always 
straightforward or algorithmic 

(Charlin et al, 2000)

Competence is judgment and rest on tacit knowledge
(Charlin et al, 2000)

NOT EASILY ASSESSED BY MCQ

(Charlin et al, 2000)



Why SCT?

Address problem that professional practice is not always 
straightforward or algorithmic 

(Charlin et al, 2000)

Competence is judgment and rest on tacit knowledge
(Charlin et al, 2000)

Assessment tool that situate 
student on authentic situation, 

where they interpret data to make 
decision

(Charlin et al, 2000)

SCRIPT CONCORDANCE TEST



SCT: Paper or Computer Based
A Vignette describes an authentic situation 
representing a problem, even for an expert

Credits on each 
item are derived 
from the answers 
given by a panel 
of experts

A diagnostic 
hypothesis, an 
investigative 
action, or a 
treatment option 
that is relevant to 
the situation

New information, e.g., 
a sign, a condition, or a 
result, that may have 
effect on the option

A 5-Likert scale that records the test taker answer



A researcher would like to explore on the effect of late comers in 
professional groups. He has a time of 6 months to complete the
study in a private institution.

VIGNETTE / PROBLEM

If you were thinking 
of (method)

And you find that This method 

In-depth interview Participants are too many 
and have limited time

-2      -1      0       1       2

Ethnography Participants are busy 
throughout office hours.

-2      -1      0       1       2

Focus group 
discussion

Participants freely interact 
with superiors.

-2      -1      0       1       2

Narrative Participants are not many 
and can be shadowed in 
their work.

-2      -1      0       1       2

-2 -1 0 1 2

This method is 
much less suitable

This method is 
less suitable

Information has 
no effect on 

method 

This method is 
becoming more 

suitable

This method is 
much more 

suitable

A Vignette describes an 
authentic situation 
representing a problem, 
even for an expert

A diagnostic hypothesis, 
an investigative action, or 
a treatment option that is 
relevant to the situation

New information, e.g., a 
sign, a condition, or a 
result, that may have 
effect on the option

A 5-Likert scale that records 
the test taker answer

Credits on each 
item are derived 
from the answers 
given by a panel 
of experts



How To Construct

EXPERT 
GATHERS

Select relevant  
problem that 
represent the 

field

• Relevant hypotheses
• Question to ask or related 

additional information to 
illustrate the problem

• More information (positive or 
negative) that they would look 
for

ITEM 
CONSTRUCTION

• Vignettes
• Item Format

• Diagnostic Hypothesis
• New information
• Likert scale (5 point)



How To Construct

SUBMIT TO 
EXPERT

• Remove or rewrite confusing or 
irrelevant questions

• 5-10 experts try to answer to 
develop scoring system 

ADMINISTER IN 
REAL EXAM



Developing Scoring System

CONSTRUCTED ITEM 
SUBMITED TO EXPERT 

(5-10)
EXPERTS ANSWER 
INDIVIDUALLY TO 
SEE VARIABILITY

DEVELOP 
SCORING 
SYSTEM

Confusing or 
irrelevant items 
are rewritten or 

removed.



A researcher would like to explore on the effect of late comers in 
professional groups. He has a time of 6 months to complete the study in a 

private institution.

If you were 
thinking of 
(Method)

And you find that This method 

In-depth interview Participants are too many 
and have limited time

-2      -1      0       1       2

Ethnography Participants are busy 
throughout office hours.

-2      -1      0       1       2

Focus group 
discussion

Participants freely interact 
with superiors.

-2      -1      0       1       2

Narrative study Participants are not many 
and can be shadowed in 
their work.

-2      -1      0       1       2

SAY THERE ARE 10 EXPERTS….

6 experts 
answer 

this

3 experts 
answer 

this

1 expert 
answer 

this

SCORING GRID:                        0.6    0.3   0.0    0.1    0.0

ALL ANSWER MUST 
BE COUNTED AS IT 

REFLECTS AN 
EXPERT VIEW.

TOTAL 
OF 1

-2 -1 0 1 2

This method is 
much less suitable

This method is 
less suitable

Information has 
no effect on 

method 

This method is 
becoming more 

suitable

This method is 
much more 

suitable



A researcher would like to explore on the effect of late comers in 
professional groups. He has a time of 6 months to complete the study in a 

private institution.

If you were 
thinking of 
(Method)

And you find that This method 

In-depth interview Participants are too many 
and have limited time

-2      -1      0       1       2

Ethnography Participants are busy 
throughout office hours.

-2      -1      0       1       2

Focus group 
discussion

Participants freely interact 
with superiors.

-2      -1      0       1       2

Narrative study Participants are not many 
and can be shadowed in 
their work.

-2      -1      0       1       2

SAY THERE ARE 10 EXPERTS….

v
2 experts 
answer 

this

4 experts 
answer 

this

3 expert 
answer 

this

v

1 expert 
answer 

this

SCORING GRID:                        0.1    0.0   0.2    0.4    0.3

-2 -1 0 1 2

This method is 
much less suitable

This method is 
less suitable

Information has 
no effect on 

method 

This method is 
becoming more 

suitable

This method is 
much more 

suitable



A researcher would like to explore on the effect of late comers in 
professional groups. He has a time of 6 months to complete the study in a 

private institution.

If you were 
thinking of 
(Method)

And you find that This method

In-depth interview Participants are too many 
and have limited time

-2        -1       0        1        2
(0.6)   (0.3)  (0.0) (0.1)  (0.0)

Ethnography Participants are busy 
throughout office hours.

-2        -1       0        1        2
(0.1)   (0.0)  (0.2) (0.4)  (0.3)

Focus group 
discussion

Participants freely interact 
with superiors.

-2        -1       0        1        2
(0.0)   (0.2)  (0.4) (0.3)  (0.1)

Narrative Participants are not many 
and can be shadowed in 
their work.

-2        -1       0        1        2
(0.0)   (0.0)  (0.1) (0.1)  (0.8)

SAY THERE ARE 10 EXPERTS….

MARKS 
2/4

-2 -1 0 1 2

This method is 
much less suitable

This method is 
less suitable

Information has 
no effect on 

method 

This method is 
becoming more 

suitable

This method is 
much more 

suitable



In-depth interview Participants are too many 
and have limited time

-2      -1      0       1       2
1        3      0 0       0 

(0.25)  (0.75) (0.00) (0.00) (0.00)

Ethnography Participants are busy 
throughout office hours.

-2      -1      0       1       2
0        0      2 0       2

(0.00)  (0.00) (0.50) (0.00) (0.50)

Focus group 
discussion

Participants freely interact 
with superiors.

-2      -1      0       1       2
0        0      0 1       3

(0.00)  (0.00) (0.00) (0.25) (0.75)

Narrative Participants are not many 
and can be shadowed in 
their work.

-2      -1      0       1       2
0        0      1 1       2

(0.00)  (0.00) (0.25) (0.25) (0.50)

-2 -1 0 1 2

This method is 
much less suitable

This method is 
less suitable

Information has 
no effect on 

method 

This method is 
becoming more 

suitable

This method is 
much more 

suitable

We collected answer from 4 experts.



What Does Evidence Say

Good predictive validity for 
clinical reasoning test

(Brailovsky et al, 2001)Increasing mean scores of 
candidate with increasing 
level of clinical expertise

(Charlin, Brailovsky, Brazeau-Lamontagne, 
Samson, & Leduc, 1998; Charlin, Brailovsky, 

Leduc, & Blouin, 1998)

Aggregate method (as in 
SCT) is more superior than 
consensus method in the 

context of uncertainty.

(Charlin, Desaulniers, Gagnon, Blouin, & 
van der Vleuten, 2002)

Construct validity proved 
across different learning 

environment.

(Sibert et al., 2002)

Able to capture skills that 
are difficult to measure 

(Perception & Interpretation 
Skills)

(Brazeau-Lamontagne, Charlin, Gagnon, 
Samson, & van der Vleuten, in press)

Cronbach’s alpha: 0.79 to 
0.82 even with small 

numbers of item (29-80)

(Brailovsky et al., 2001; Sibert et al., 2002; 
Charlin, Brailovsky, Brazeau-Lamontagne, et 

al., 1998;)

How many experts are 
enough?

(Gagnon, Blouin, & van der Vleuten, 2002)

Expert (n) Reliability

5 0.62

10 0.70

20 0.74

38 0.76



SCT is a valid and 

reliable standardised 

tool to assess clinical 

decision making.

SCT is designed to 

measure the degree of 

concordance that exists 

between examinees' 

scripts and scripts of a 

panel of experts.

SUMMARY 

OF SCT



Thank You
MUHAMAD SAIFUL BAHRI YUSOFF, MD, MSC, PHD

Department of Medical Education, School of Medical Sciences, 

Universiti Sains Malaysia, email: msaiful_bahri@usm.my.    

https://www.researchgate.net/profile/Muhamad_Saiful_Bahri_Yusoff 


