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SA.QS. UW.BadNa losudisau

HOUo : Basic principles of assessment

Basic Principles of Assessment

WN. LAAFNG 1BTNISHY
AMAIBVARLATERNS AUSLNNYATTRSAII1ANEIUTA

NUIINYIFYNAR

Assessment

« The process of documenting, usually in
measurable terms, knowledge, skills,
attitudes and beliefs.

Assessment drives instruction.
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“Purposeful assessment
drives instruction and affects

learning.”

Wisconsin’s guiding principles for teaching and learning

Objectives

v v
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Outline

Assessment and instruction

Basic considerations in planning an
assessment

Guidelines for effective assessment
Choosing assessment methods

A Research Study

124 university students age 18 — 24 years
Subject: English reading comprehension
2 X 3 groups

Two learning approaches

— Group A: Study, Study
— Group B: Study, Test

Three testing times: 5 min, 2 days, 1 week

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55.

Audanududadiunisfinyinermansaunin (f) auzunveaans s sianeuiaTel.02-4199978,02-419663




TA59M39UTTUFUR 1309 Assessment workshop for clinical teachersiisplcloReIate] 1S S48

A Research Study

180 university students age 18 — 24 years
Subject: English reading comprehension
3 X 2 groups

Three learning approaches

— Group A: Study, Study, Study, Study

— Group B: Study, Study, Study, Test
— Group C: Study, Test, Test, Test

Two testing times: 5 min, 1 week

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55.

The Benefit of Testing

* Repeated testing is an effective learning
strategy to promote long term memory.

» Self-test should be done early.

nhanced

Karpicke JD, Butler AC, Roediger HL. Metacognitive strategies in student
learning: Do students practise retrieval when they study on their own?
Memory 2009, 17(4): 471-9.

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55
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Assessment and Instructional Process

 Placement

— Aims at determining the readiness of students for the
planned instruction

* Formative

— Aims at providing feedback to students and teachers
concerning learning successes and failures

e Summative

— Aims at determining the extent to which instructional
goals have been achieved; used primarily for assigning
grades

Medical Council of Thailand
Core Competencies (2012)

WOFAHAY LARAR AMEIIN LATITLSIINULVIITAEN Professional
habits, attitudes, moral, and ethics
Nnuzlun1T8aa15Lasas19aNNWENINW Communication and

interpersonal skills

AN WU 1% Medical knowledge

N13U3U1agUae Patient care
ﬂ’]ﬁﬂ%\nﬂ%ugﬂﬂﬂwuazizuuq‘zl,ﬂ']‘w Health promotion and health
care system

ANSWAIBIAITNEINISON9I 21T NeE19R 81389 Continuous

professional development
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Activity
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Criteria for Good Assessment

Validity

Reliability (Reproducibility)
Equivalence

Feasibility

Educational Effect
Catalytic Effect
Acceptability

Norcini J, et al. Criteria for good assessment: Consensus statement and recommendations
from the Ottawa 2010 conference. Med Teach 2011: 33 (3) 206-14.
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1. Validity

* The extent to which an assessment
instrument measures what it intends to
EEEI(E

 The degree to which evidence and theory
support the interpretations of test scores
entailed by the proposed uses of tests

Validity Threats

« Construct Underrepresentation

The degree to which a test fails to capture
important aspects of the construct. The test does
not adequately sample some parts of the content

e Construct-lrrelevant Variance

The degree to which test scores are affected by
processes that are extraneous to its intended
construct

Audanududadiunisfinyinermansaunin (fe) auzwnveaiansassaneuiaTel. 02—4199978,02-419663
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Examples

Vocabulary or sentence structures are too
difficult

Inadequate time
Teachers’ bias in rating/scoring
Students’ access to test item pool

2. Reliability

» Consistency of test scores

— If we test the students/residents again, will
they get the same scores?

nquﬁmmL{‘JuLéﬂﬁ”mmiﬁﬂwﬁwmmam‘qmﬂm(ﬂm)ﬂmxLmemam‘ﬁ‘%iwwmmaTel.02-4199978,02—4196637
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Classical Test Theory

T=0+e

T = True score
O = Observe score
e = Error

Error

» Systematic error
e Random error

Audanududadiunisfinyinermansaunin (fe) auzwnveaiansassaneuiaTel. 02—4199978,02-419663
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Random Error

* Impact scores in an unpredictable manner

 Causes
— Fluctuation in memory
— Variations in motivation
— Variations in concentration
— Carelessness
— Luck in guessing

Reliability of Test Scores

Reliability coefficient / Reliability index

Indicate the consistency of test scores
from one measurement to another

Range: 0 -1
High values: highly consistent test scores

“quﬁmmL{‘JuLéﬂﬁ”mmiﬁﬂwﬁwmmam‘qmﬂm(ﬂm)ﬂmxLmemam‘ﬁ‘%iwwmmaTel.02-4199978,02—4196637
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Reliability of Written Tests

Test-retest method
Equivalent-forms method
Test-retest with equivalent forms
Internal consistency

Internal Consistency Reliability

» Split-half method

2r
Reliability = 157

r = Reliability for half test

» Kuder-Richarson Formula 20 (KR-20)

An average of all split-half coefficients when the test is
split in all possible ways

Audanududadiunisfinyinermansaunin (fe) auzwnveaiansassaneuiaTel. 02—4199978,02-419663
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number of items

Variance of the whole test
= Proportion of people passing the item
= Proportion of people failing the item

How Much is Enough?

* Depends on test scores uses
— High-stakes exam: 0.9 or higher
— Medium-stakes exam: 0.80 — 0.89
— Low-stakes exam: 0.70 — 0.79

“QuémmLﬂuLéﬁﬁnumsﬁﬂwﬁmmmam'ﬁ’qﬂm”rw(mm)muzLmemam‘ﬁ%imwmmaTeL.02—4199978,02—4196637
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Improving Reliability

Increase the number of test items
Adjust item difficulty to obtain larger
spread of test scores

Adjust testing conditions to eliminate
interruptions, noise, and other disrupting
factors

Eliminate subijectivity in scoring

Spearman-Brown Formula

_ kery
14+ (k—-1n

Tk

* r, = Reliability of a test “k” times long
 r; =Reliability of the original test
« k = factor by which test length is changed

AudmududadunisdnuIngrmansguain(@m) ausunnemansassisneiuiaTel. 02—4199978,02—419663n
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Example

Original test = 10 items, KR-20 = 0.67

What is the reliability if the test is lengthen
to 20 items

K=2

3. Equivalence

* NSAAFIUNITDLALINBAUNANWITEAUAULTLWLALING NAA

FOUNWEIIIAT LAASUBWALASULAEIA LA
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4. Feasibllity

AnNnlUlazain1sandau

The assessment is practical, realistic, and
sensible, given appropriate contexts:
Time

Money

Expertise

Administration

5. Educational Effect

* nsUsnfiunanunszgulvgisenininseuslmsosnaisnseng
..educational benefit

Audanududadunsfinyinermansaunin (fem) auzwnveaansassianeuiaTel. 02—4199978,02-419663
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6. Catalytic Effect

* nsUsziiinnanaliiinnisiinazasnisdaululdly feedback
WNBE319 NIBANLETH NIDARUARBNITTENFIDIRNANEN

7. Acceptability

* iNeday (stakeholders) NniNALAafanan13UszL A%

U

ganududadunisfinyineremansauain(ae) anzunnemans@ssiane1uiaTel.02-4199978,02-4196637




1AS9IN150USUTIUUR 504 Assessment workshop for clinical teachersiiscloNelede) ol #2010

Practical guidelines

 Eight basic guidelines for effective
assessment

 Gronlund NE. Assessment of student
achievement, 7th ed. Boston, MA: Pearson
education; 2003.

Guidelines for Effective Assessment (1)

1. Effective assessment requires a clear
conception of all intended learning
outcomes.

. Effective assessment requires that a
variety of assessment procedures be
used.

. Effective assessment requires that the
instructional relevance of the procedures
be considered.

Audanududadunsfinyinermansaunin (fem) auzwnveaansassianeuiaTel. 02—4199978,02-419663
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Guidelines for Effective Assessment (2)

4. Effective assessment requires an
adequate sample of student performance.

5. Effective assessment requires that the
procedures be fair to everyone.

6. Effective assessment requires the
specifications of criteria for judging
successful performance.

Guidelines for Effective Assessment (3)

7. Effective assessment requires feedback
to students that emphasizes strengths of

performance and weaknesses to be
corrected.

8. Effective assessment must be supported
by a comprehensive grading and reporting
system

quﬁmmL{‘Jméﬂﬁ”mmsﬁﬂwﬁwmmam‘qmmw(ﬂm)ﬂmxLmemam‘ﬁ‘%ﬁwmmaTel.02-4199978,02—4196637
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Assessment Approaches

Miller’s Pyramid

AANLWNIILRNTBUSLLR N E

o 2 = o od w o 1 @ o )
0 mmmwaawawma@miamwm%mwg F]’J’]Nﬂ’]&l’]iﬂi%ﬁz&]‘l_l
Tnzas Miller’s pyramid

. Adledenanlunisusziiunana (criteria for good
assessment)

. 188N38N15N1U39qIngUsavA laRIEAINUIEREANINEINS
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Summary

Assessment and instruction

Basic considerations in planning an
assessment

Guidelines for effective assessment
Choosing assessment methods
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Iramaneerat C. Validity threats [Thai]. Medical Education Pamphlet 2006; 2(9): 1.
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Iramaneerat C. Reliability: Part I [Thai]. Medical Education Pamphlet 2006; 2(10): 4.

Iramaneerat C. Reliability: Part II [Thai]. Medical Education Pamphlet 2006; 2(11): 4.
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HOUo : Standard setting

Iramaneerat C. Passing standard: Part I [Thai]. Medical Education Pamphlet 2006; 2(1): 3.
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Iramaneerat C. Passing standard: Part II [Thai]. Medical Education Pamphlet 20006; 2(2): 2.
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Iramaneerat C. Passing standard: Part III [Thai]. Medical Education Pamphlet 2006; 2(3): 1.
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HoUo : Item analysis (MCQ MEQ OSCE)

MCQ Item Analysis

Cherdsak Iramaneerat

Department of Surgery
Faculty of Medicine Siriraj Hospital
Mahidol University

MCQ item analysis

ltem Analysis

® A group of statistical analyses having two characteristics:
—The data consist of actual responses of test takers to
individual test items
—The primary purpose is to gain information about the

items (rather than about test takers)

Livingston SA. Item analysis. In: Downing SM, Haladyna TM. Handbook of test development.
Mahwah, NJ: LEA, 2006, p. 421-444.

MCQ item analysis
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Objectives

. Lﬁﬂ%%@ﬂﬂ’]’iﬂﬂ’iﬂuﬁ'} 919138{12N0UTNETNIIO

— aBUneNaN1TIATIEFEasaU MCQ Alduaania
wnneraRsAnenlaneg19gnaeg

— dnanisiasizrdadauluidwwwinielwn1swemmd
AMAINZBITBEIU MCQ T1un1AIA1289n L6

— UBNHITBAI5539 LAZIBIINABAITILASITHNANISHOU
MCQ

— Uszgnaldnannisitasizvidadaulsnelunisiiasiei
Fodaulsznnawlaag 10 uaIZaN

MCQ item analysis

Outline

® MCQ item analysis
—Item statistics
—Test statistics
—Applications
—Limitations

® Test score analysis in other types of assessment

MCQ item analysis
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MCQ Item Analysis

® Item statistics
—Item difficulty
—Item discrimination
— Distractor functionality

® Test statistics
—Internal consistency reliability
—Standard deviation and mean
—Average difficulty

—Average discrimination

MCQ item analysis

ltem Statistics

Looking at individual test items

MCQ item analysis
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Item Difficulty

® Proportion of examinees answering an item correctly (p)

_ C
C+17

C = number of examinees with a correct answer

P

| = number of examinees with incorrect answers

Ideal: 0.45 - 0.75
Good: 0.76 — 0.91
Acceptable: 0.25 - 0.44

Problematic: < 0.24 or > 0.91

MCQ item analysis

ltem Discrimination

® The ability of an item to discriminate high scorers from low scorers

® Point-biserial correlation (r)

Mp Mean score of examinees with a correct answer
%[o] Mean score of examinees with incorrect answers
SD Standard deviation of test scores

p Proportion of examinees with a correct answer

q Proportion of examinees with incorrect answers

MCAQ item analysis
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Point-Biserial Correlation

—The correlation between an item score with the total
score
® Range: -1.0 — 1.0
® Point-biserial of an item should be positive
— Ideal: 0.20 or higher
— Acceptable: 0.1 —0.19

— Problematic: <0

MCQ item analysis

Distractor Functionality

A functioning distractor is an incorrect option that:
1. Is chosen by at least 5 percent of examinees

2. Has a negative point-biserial correlation with the total

score

MCQ item analysis
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Example 1
Number 148 Comectenswer=z

P-VALUE = 0.65 PT BISERIAL =0.1 Total
number of

DISTRACTOR 1 2 5 examinees

N OF PEOPLE 4 5 242

MEAN SCORE

P-VALUE

PT BISERIAL

MCQ item analysis

Example 2

P-VALUE = 0.79 PT BISERIAL =0.34 Ll
number of

DISTRACTOR 1 2 5 examinees

N OF PEOPLE 7 27 9 242

MEAN SCORE 77 75.89

P-VALUE 0.04

PT BISERIAL -0.16

MCQ item analysis
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Example 3
Number 124 Comectanswer=2

P-VALUE = 0.14 PT BISERIAL =0.14 Total
number of

DISTRACTOR 1 2 5 examinees

N OF PEOPLE 8 46 242

MEAN SCORE 87 83.17

P-VALUE 0.19

PT BISERIAL -0.04

MCQ item analysis

Example 4

P-VALUE = 0.73 PT BISERIAL = -0.05 Total
number of

DISTRACTOR 1 2 5 examinees

N OF PEOPLE 1 63 242

MEAN SCORE 84.92

PVALUE 0.26

PT BISERIAL 0.05

MCQ item analysis
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Siriraj Hospital’s |IA report

p Value : 0.64 rphi : 0.23
B c * D
rpbi | % | Ipbi Fpbi | %
018 017 023

MCQ item analysis

Item Analysis and Option Analysis

Faculty of Medicine Siriraj Hospital
Mahidol University

No.: 1 p Value: 0.64 rpbi: 0.23 L p Value: 0.34 Tpbi: 0.19
B c * D B c D

fpbi | % | Tpbi | % [ Tpbi fpbi | % | Tpbi | % | Tphi

018 | 508 | 017 | 857 | 023 - 002 (2540 -019| 1079 | 006

p Value : 0.56 rpbi : 0. hE p Value : 0.50 Ipbi :
B * C * B c
Tpbi | % | Tpbi | % | Tphi Tpbi | % | Tphi | % | Tpbi
-026 12317 | 035 | 5587 | 0.05 | 347 | - 01 033 | 5048 | 015 4.13 | 0.18

p Value: 0.24 rpbi: 0.06 = p Value : 0.53 rpbi: 0.20

B c * D B * C D
Tpbi | % | Tpbi Tpbi Ipbi Tpbi | % | Ipbi
-0.08 005 0.06 0.1 011 020 002

MCQ item analysis
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Test Statistics

Looking at the whole test

MCQ item analysis

Reliability

® Consistency of test scores
—If we test the students again, will they get the same
scores?
—Range: O — 1

—High values: highly consistent test scores
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= number of items
= Variance of the whole test
Proportion of people passing the item

Proportion of people failing the item

How Much is Enough?

* Depends on test scores uses
—High-stakes exam: 0.9 or higher
—Medium-stakes exam: 0.80 — 0.89
—Low-stakes exam: 0.70 — 0.79
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Mean and Standard Deviation

® Effective instruction => All students can do the test well.
—High mean scores
—Low standard deviation
High standard deviation: Wide range of students’ scores
—Some students can solve the problems in the tests, while some
students cannot do.
® Too difficult test => Most students fail to get correct answers.
—Low mean scores

—Low standard deviation

MCQ item analysis

Average Difficulty

® Average of p values of all items on the test
® Small group of students:
—Difficult to interpret
—Depends on the ability distribution of students
Large group of students:
—Assume a fair sampling of students

—Indicates the average difficulty of the whole test

MCQ item analysis
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Average Discrimination

Average point-biserial correlation of the whole test

Indicates how good the items on the test can differentiate high
scorers from low scorers.

High values generally indicate a good test.

Effective instruction: All students can do well on the test.

—A low value does not necessarily indicate bad items.

MCQ item analysis

Applications

Posttest score adjustment
Item revision
ltem pool management

Improvement of instruction

MCQ item analysis
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Limitations

Sample dependency

Reliability is the property of test scores, not test

items.

Numbers are there to serve us, not the other way

around.

MCQ item analysis

Constructed Response ltems

® Dichotomous => Polytomous scores
® Item analysis
—Item difficulty
® Proportion => Percentage
—Item discrimination
® Point-biserial correlation => Pearson / Spearman

correlation
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Constructed Response ltems

® Test statistics
—Reliability
®* KR20 => Cronbach’s Alpha
—Average difficulty: Average percentage

—Average discrimination: Average correlation

Cronbach’s Alpha

® Consistency of test scores: If we test the students again, will
they get the same scores?

number of testlets
score variance of total scores
score variance of the i testlet

MCQ item analysis
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OSCE

¢ Classical test theory
—Inter-rater agreement
® Percentage of agreement between the two
® Correlation between the two
® Intraclass correlation
® Item response theory

— Multi-faceted assessment

Facets Model

X(B,-C;-D;-F,—Ey)

e
Pa(X]0)= .

E(Bn —C. —Dl- —Fm —Ei )
e J ,

P = Probability of student /7 being rated by SP (rater) /'on skill /of case /M
with rating category Kk
Bn = Clinical skills competence of a student /7
/= Severity level of a SP (rater) J
D, = pifficulty level of a skill /
Fm = Difficulty level of a case /17

E , = Difficulty of rating K relative to (A=7) for skill /
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Summary

® MCQ item analysis
—Iltem statistics
—Test statistics
—Applications
— Limitations
® Test score analysis in other types of assessment
—Constructed response items

—OSCE

MCQ item analysis
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TUsunsuitasgidiagay
Ju 2.0

Aa1s&au @ SIID 521 (Basic Sciences)

Sui 22 gunau 2555
IUIUAaAAU = 120
MUIUK A HaU = 244

Difficulty Index --> p-value ( proportion of students answer item correctly )

number of students answer correctly
p-Value =

total number of students answer that item

Discrimination Index --> D or r-value --> Point-biserial correlation coefficient ( r pbi )

SCORE STATISTICS

Mean = 68.152 S.D.= 11.915

Mode = 65 (freq= 14 )

Max = 94 Min = 28
DIFFICULTY INDEX (p value)

Average (p-bar) = 0.566 Maxp=0.990 Minp=0.010
DISCRIMINATION INDEX (D or r value)

Average (D-bar) = 0.244 Max D= 0.680 MinD = -0.180

RELIABILITY COEFFICIENT (rtt) =  0.847
(Kuder-Richardson formula 20)

STANDARD ERROR OF MEASUREMENT (SEM) =  4.655
(S.D. x SQR(1-rtt))
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Item Analysis and Option Analysis

Faculty of Medicine Siriraj Hospital
Mahidol University

‘No.: 1 p Value: 0.55 rpbi: 0.37 ‘No.: 2 p Value: 0.74 rpbi: 0.00

A B * C D E A B c * D E
Tpbi | % | Tpbi % | fpbi | % | Tpbi| % | Tpbi % | TFpbi % | Fpbi| % | Tpbi | % | fpbi| % | Tpbi %
-0.24 | 21.31 -0.10 ‘ 1352 037 | 5492 -0.16 6.15 -0.07 410  0.02 533 | 0.07 ‘ 11.48| -0.02| 123  0.00 7418 -0.09 7.79
‘No.: 3 p Value: 0.84 rpbi: 0.25 ‘No.: 4 p Value: 0.68 rpbi: 0.43

A % B c D E A B * C D E
Tpbi | % | Tpbi % | Tpbi | % | fpbi % | Tpbi % | TFpbi % | Fpbi % | Fpbi | % | Fpbi % | fpbi %
022 | 14.34| 025 8443 001 041 000 000 -012 041 6 -026 820 |-009 820 043 6803 -006 164 -0.29 13.93
No.: 5 p Value : 0.92 Fpbi: 0.26 No.: 6 p Value : 0.75 rpbi: 0.30

A B * C D E * A B c D E
‘ fpbi = % | Ypbi % | Fpbi | % | rpbi % | Fpbi % ‘ fpbi =~ % | Fpbi % | Tfpbi| % | Ipbi % | Ipbi %
-0.16 | 410 | -0.07 041 026 9180 -0.16 287 -0.08 082 030 | 7459 -0.03 | 13.93| .022| 2.87  -024| 3.69 -0.17 4.92
‘No.: 7 p Value: 0.99 rpbi: 0.06 ‘No.: 8 p Value: 0.70 rpbi: 0.53

A B c D * E * A B c D E
Tpbi | % | Tpbi % | Tpbi | % | fpbi % | Tpbi % | TFpbi % | Fpbi % | Fpbi | % | Fpbi % | Tpbi %
-0.06 | 082 | 0.00 0.00 | 0.00| 0.00 0.00 000 006 99.18 053 7049 -013 123  .021| 574 -038 1721 -0.17 533
\No.: 9 p Value : 0.63 fpbi: 0.19 \No.: 10 p Value : 0.90 Fpbi: 0.25

A B c D * E * A B c D E
‘ fpbi = % | Tpbi % | Fpbi | % | Fpbi % | Fpbi % ‘ fpbi =~ % | Fpbi % | Fpbi | % | fpbi % | fpbi %
0.00 | 041 000 | 000 = 001| 205 -0.19|3443 019 6311 025  90.16|-0.09 | 041 | -022| 902 -0.08 041 0.0 0.00
‘No.: 11 p Value : 0.54 rpbi: 0.48 ‘No.: 12 p Value : 0.55 rpbi: 0.47

A B c * D E A * B c D E
‘ I'pbi % I'pbi % Ipbi % Ipbi % Fpbi | % ‘ I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
044 | 3197 | -009 451  -005 861 048 5369 -006 123 -0.27 2828 047 |54.92| 000 | 000 -024|11.07 -0.16 574
‘No.: 13 p Value : 0.81 rpbi: 0.32 ‘No.: 14 p Value: 0.45 rpbi: 0.39

A B * C D E A B c D * E
Fpbi % Fpbi % Ipbi % Ipbi % rpbi % Fpbi % Ipbi % Fpbi % Fpbi % fpbi %
023 | 533 | -016 9.84 032 81.15 -0.13 328 -0.06 041 -0.22 34.84|-009 164 .017 1189 -008 6.15 039 45.49
‘No.: 15 p Value: 0.73 rpbi: 0.32 ‘No.: 16 p Value: 0.09 rpbi: -0.03

A * B c D E A B c D * E
‘ Ipbi % I'pbi % Ipbi % Ipbi % | pbi % ‘ I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi %
024 | 246 | 032 7295 -017 205 -0.17 2172 -0.07 041 -0.14 1189 015 |70.08 | -0.18| 328 008 | 574 -0.03 8.61
No.: 17 p Value : 0.36 Fpbi: 0.13 No.: 18 p Value : 0.83 rpbi: 0.06

A B * C D E * A B c D E
‘ Ipbi % I'pbi % Ipbi % Ipbi % Fpbi = % ‘ I'pbi % Ipbi % I'pbi % I'pbi % Ipbi = %
-0.05 | 410 | 0.06 2213 0.13 3566 -0.07 9.43 -0.12 2869  0.06 | 8279 001 | 0.82 | -0.05| 2.05 -0.10| 4.92 0.01 943
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No.: 19 p Value : 0.25 rpbi : 0.04 No.: 20 p Value : 0.36 rpbi: 0.55

A B c % D E A * B c E
fpbi | % | Fpbi % ‘ fpbi | % | Tpbi| % | Fpbi % fpbi | % | TFpbi % | Tpbi % | Fpbi| % | Ipbi %
-0.10 | 51.23 | 0.04 13.11 0.00 | 0.00 | 0.04 | 2459 005 1107 -021 2254 055 3566 -012| 246 -0.25 3443 -019 492
No.: 21 p Value: 0.81 rpbi : 0.20 No.: 22 p Value : 0.46 rpbi: 0.47

* A B c D E * A B c E

I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi % I'pbi % Ipbi % I'pbi % I'pbi % | pbi %
0.20 | 80.74 | -0.07 | 369  -0.13|11.89 -0.05 1.64 -0.11 205 047 4590|-0.14 | 615  -011| 492 -0.18 17.21 -0.24 25.82
No.: 23 p Value : 0.00 rpbi : -0.06 No.: 24 p Value : 0.64 rpbi : 0.40

A B * C D E A B * C E
fpbi | % | Tpbi % | Tpbi % | Fpbi| % | Ipbi % fpbi = % | Fpbi % | Ipbi| % | Fpbi| % | Fpbi %
-0.03 | 0.41 | 000 | 041 -006| 041 -0.14 410 016 9426 -008 | 533 | -0.16 | 943 | 040 | 6434 -020| 9.02 -021 11.89
No.: 25 p Value : 0.61 rpbi : 0.40 No.: 26 p Value : 0.70 rpbi: 0.47

A B c * D E A B c * E
fpbi | % | Fpbi = % | fpbi % | Fpbi| % | Fpbi % fpbi | % | Fpbi % | Ypbi % | Fpbi| % | Fpbi %
015 | 287 | -0.10 13.11 -023|14.34| 040 | 6066 -0.19 9.02  -015 7.38 | -022 984 | -026| 7.79 -0.18 | 533 047 6967
No.: 27 p Value : 0.51 rpbi: 0.35 No.: 28 p Value : 0.50 rpbi: 0.17

A * B c D E * A B c E
I'pbi % I'pbi % Ipbi % I'pbi % pbi % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
-0.15 | 902 | 035 5082 -026|2582 -0.05| 533 -0.02 9.02| 017 4859 | -017 2049 -0.03| 451 -004 1598 001 943
No.: 29 p Value: 0.75 rppbi : 0.17 No.: 30 p Value : 0.58 rpbi: 0.37

A B c D * E A B * C E
I'pbi % Ipbi % I'pbi % Ipbi % Ipbi % I'pbi % Ipbi % I'pbi % Ipbi % pbi %
-009 | 1434 -0.16 328 .001| 2.87 | -0.06 492 017 7459 -022 6.15  -030 3115 0.37|57.79 0.05 492 000 000
No.: 31 p Value: 0.86 rpbi: 0.28 No.: 32 p Value: 0.88 rpbi: 0.32

* A B c D E A B * C E

I'pbi % Ipbi % I'pbi % I'pbi % Ipbi % I'pbi % Ipbi % I'pbi % I'pbi % pbi %
0.28 86.07 | -0.05 205 -021| 943  -0.10 123 -017 123 -0.30 820 | -0.16 | 287 | 0.32 8770 0.03 123 0.00 000
No.: 33 p Value: 0.44 rpbi : 0.37 No.: 34 p Value: 0.73 rpbi: 0.25

A * B c D E * A B c E
Ipbi % Ipbi % Ipbi % I'pbi % | fpbi % Fpbi % Ipbi % I'pbi % Ipbi % | pbi %
0.09 | 492 | 037 | 4426 -0.41|4508 0.01 246 -003 328 025 7254|-022| 902  .015| 6.15 -0.05 123 -0.02 11.07
No.: 35 p Value: 0.45 rpbi : 0.42 No.: 36 p Value : 0.68 rpbi: 0.35

A B c D * E A B * C E
fpbi | % | fpbi % | Tpbi % | Fpbi| % | Ipbi % fpbi | % | fpbi % | Tpbi % | Fpbi| % | Fpbi %
0.06 | 9.02 |-0.18 | 12.30 | -0.38| 1844 -0.06 1516 042 4508 -0.15 | 451 | -029 | 1639 0.35 | 68.03 -0.04 697 -0.07 4.10
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No.: 37 p Value : 0.29 rpbi : -0.02 No.: 38 p Value : 0.75 rpbi: 0.11
A B c D * E * A B c D E
% |Tpbi | % | Tpbi| % | Tpbi % | Tpbi % | Tpbi | % | Tpbi % | Fpbi | % | Fpbi| % | TFpbi %
205 | 022 5205 014 7.38 | -020| 9.84 -0.02 2869 | 011 7459 -0.11 | 2295 -014| 082 0.08 082 0.08 082
No.: 39 p Value: 0.51 rpbi: 0.23 No.: 40 p Value : 0.21 rpbi: 0.13
A B % C D E A * B c D E
Tpbi | % |Tpbi | % |Tpbi| % | Tpbi %  Tpbi % | Tpbi % | Tpbi % | Tpbi % | Fpbi| % | Tpbi %
-0.02 | 10.25 | -0.21 | 27.46 = 0.23 ‘ 5123 -0_07‘ 9.02 009 164| 000 | 4057 | 0.13 20.90 0.00 ‘ 451 007 ‘ 17.62 | -0.21 [16.39
No.: 41 p Value : 0.42 rpbi: -0.03 No.: 42 p Value: 0.79 rpbi: 0.33
A B c * D E A * B c D E
fpbi | % | Tpbi % | Fpbi | % | Fpbi % ‘ rpbi = % fpbi | % | fpbi % | Ipbi| % | Fpbi % ‘ rpbi = %
0.02 | 7.38 | 007 | 43.03 | -0.02| 041 -0.03|41.80 -0.10 7.38 -0.22 533 | 033 |79.10 -0.20| 4.92 -002| 287 -0.15 7.79
No.: 43 p Value : 0.81 rpbi: 0.37 No.: 44 p Value : 0.56 rpbi: 0.34
* A B c D E A B * C D E
fpbi | % | Fpbi | % | Fpbi | % | Fpbi| % | pbi % fpbi = % | fpbi | % | Tpbi| % | Fpbi % | Fpbi %
0.37 80.74 | -0.33 | 1475 001 | 082 -014 | 205 -007 164 | -0.14 164 |-018 656 034 |5574 -022 2008 -0.05 1598
No.: 45 p Value : 0.86 rpbi: 0.39 No.: 46 p Value : 0.81 rpbi: 0.31
A B c D * E A % B c D E
I'pbi % Ipbi % I'pbi % Ipbi % Fpbi = % I'pbi % I'pbi % Ipbi % I'pbi % Ipbi = %
-0.16 | 2.05 | -0.11 | 0.82 | -004| 123 | -0.33 9.84 039 86.07 -0.19 | 10.66 031 | 80.74 -009| 2.87 -015 164 -0.15 4.10
No.: 47 p Value: 0.93 rpbi: 0.26 No.: 48 p Value : 0.07 rpbi: -0.20
A * B c D E A B c % D E
Ipbi % I'pbi % Ipbi % Ipbi % | fpbi % Ipbi % I'pbi % Ipbi % Ipbi % | fpbi %
-0.14 | 246 | 026 9344 001| 082  -017 164 -015 1.64 -020 1270 -0.08 4.51  -018| 2.87 -020 656 037 73.36
No.: 49 p Value : 0.95 rpbi: 0.21 No.: 50 p Value: 0.83 rpbi: 0.24
A B c * D E A B % C D E
Ipbi % Ipbi % Ipbi % Fpbi % fpbi = % I'pbi % I'pbi % Ipbi % Ipbi % Ipbi %
0.00 000 | 000 000 | -021| 492 0.21 | 95.08 0.00 0.00 000 000 | 0.00 000 | 0.24 8320 -023)| 1598 -0.09 0.82
No.: 51 p Value: 0.76 rpbi: 0.26 No.: 52 p Value : 0.70 rpbi: 0.24
* A B c D E A B c %* D E
fpbi | % | Tpbi| % |Tpbi| % | Ypbi % | Tpbi % | Tpbi % | Fpbi % | Tpbi | % | fpbi| % | Tpbi %
026 | 76.23 -0.14‘ 287 | -004| 246 007 041 -023 18.03] -0.15| 0.82 | -0.21 ‘11.89 0.01 | 1270 0.25 | 70.08 | -0.16  4.51
No.: 53 p Value : 0.51 rpbi: 0.31 No.: 54 p Value : 0.37 rpbi: 0.28
A * B c D E A * B c D E
Ipbi % Ipbi % ’ I'pbi % Ipbi % | pbi % Fpbi % Ipbi % ‘ I'pbi % I'pbi % | fpbi %
0.02 451 | 031 5082 -007| 2.05 -0.07| 2.87 -0.28 39.75/ -0.07 | 943 | 0.28 | 36.89 -0.19|13.52 -0.09 16.80 -0.04 23.36
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No.: 55 p Value: 0.71 rpbi: 0.25 No.: 56 p Value : 0.81 rpbi: 0.29

A B c * D E A * B c D E
I'pbi % Ipbi % Ipbi % Ipbi % | pbi % I'pbi % Ipbi % I'pbi % Ipbi % | pbi %
-0.18 | 2.87 | -0.20 | 14.75| 008 | 574 025 7090 001 574 -0.02 123 | 029 |81.15 -015| 738 -010 4.92 -022 533
No.: 57 p Value : 0.26 rpbi: 0.19 No.: 58 p Value : 0.66 rpbi: 0.29

A B c * D E A B c * D E
I'pbi % Ipbi % I'pbi % Ipbi % | rpbi % I'pbi % Ipbi % I'pbi % Ipbi % | pbi %
-008 | 6.15 | -0.17  29.51 | -0.01| 1557 0.19 | 2623 003 2254/ -0.16  25.00 | -0.14 246 -022| 041 029 6598 -0.14 6.15
No.: 59 p Value: 0.73 rpbi: 0.36 No.: 60 p Value : 0.93 rpbi: 0.28

A B c * D E A B c D * E
I'pbi % Ipbi % Ipbi % Ipbi % | fpbi % I'pbi % Ipbi % pbi % Ipbi % | fpbi %
-013 | 0.82 | -0.25 19.67 | -026| 533  0.36 | 7336 0.10 0.82 | 000 000 | -0.13 | 410 | -027 | 287  -003| 041 028 9262
No.: 61 p Value : 0.89 rpbi: 0.26 No.: 62 p Value : 0.89 rpbi: 0.38

A B C D * E A B (o] * D E
Ipbi | % Fpbi | % | Ipbi | % fpbi % | Tpbi % Fpbi | % fpbi | % Fpbi | % fpbi % | Tpbi %
0.05 041 |-030 246  -013| 574 | -006 | 2.46 @ 026 8893 -032 738 |-009 082 | -017| 328 0.38 | 8852 0.00 0.00
No.: 63 p Value: 0.69 rpbi: 0.05 No.: 64 p Value : 0.81 rpbi: 0.20

A B c * D E A B * C D E
I'pbi % Ipbi % I'pbi % I'pbi % pbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi | %
0.00 | 0.00 |-0.12 | 164  -0.02|29.51 0.05 6885 0.00 000 6 -0.09 082 | 0.05 246 | 0.20 | 80.74 -0.16 | 11.89 -0.10 3.69
No.: 65 p Value: 0.68 rpbi: 0.10 No.: 66 p Value : 0.55 rpbi: 0.32

A B * C D E A B * C D E
Ipbi % Ipbi % Ipbi % Ipbi % | pbi % I'pbi % Ipbi % I'pbi % Ipbi % | pbi %
-0.06 | 9.43  -0.15 | 164  0.10 | 6844 -0.04 123 -0.01 19.26| -0.22 23.36| -0.08 1148 0.32 |54.92 -0.11 6.15  -0.07 4.10
No.: 67 p Value: 0.45 rpbi: 0.29 No.: 68 p Value : 0.28 rpbi : -0.03

A B c %* D E A B * C D E
I'pbi % Ipbi % Ipbi % Ipbi % | pbi % I'pbi % Ipbi % I'pbi % Ipbi % | pbi %
-0.20 | 26.64 | -0.07 17.62 | -0.05| 1.23 = 0.29 | 4549 -0.06 8.61 0.02 | 14.34| 0.07 | 1.64 | -0.03|27.87 0.06 | 10.25 -0.04 45.90
No.: 69 p Value: 0.39 rpbi: 0.37 No.: 70 p Value: 0.25 rpbi: 0.13

A B c * D E A * B c D E
Tpbi | % | Tpbi % | Tpbi | % | Fpbi| % | Tpbi % | Tpbi % | Fpbi % | Fpbi % | Fpbi| % | Fpbi %
-0.05 | 23.77 | -0.07 ‘ 13.93 | -0.22| 041 037 | 3893 -0.28 2295 -0.02| 7.79 | 0.13 ‘ 2459 | -010| 164 0.06 1066 -0.10 54.92
No.: 71 p Value: 0.80 rpbi: 0.09 No.: 72 p Value : 0.65 rpbi: 0.37

* A B c D E A B c D * E
I'pbi % Ipbi % Ipbi % Ipbi % | pbi % I'pbi % Ipbi % I'pbi % Ipbi % | pbi %
0.09 | 80.33|-0.03 | 164  -013| 328 000 574 -003 902 -025 697 |-005| 6.56 -023|20.08 -0.05 123 037 6516
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H2Uo : Grading

GRADING

SA.UN. LBAANG LaSNIRSATH
AAITVAREAIERS ASUNNEANFRSASIIINGIUTE
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“A lot of current grading practice is
shamefully inadequate. We persist in the use
of particular practice not because we’ve
thought about them in any depth, but, rather
because they are tradition that has remained
unquestioned for years.”

Thomas Guskey
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Objectives
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Outline

What is grading?
Why do we grade our students?
How can we grade our students?

How should we combine test scores?
What does research tell us about grading?
Guidelines for fair grading
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What is grading?

« Grading is an exercise in professional
judgment. It involves the collection and
evaluation of evidence on students'
achievement or performance over a
specified period of time. Through this
process, various types of descriptive
information and measures of students'

performance are converted into grades that
summarize students' accomplishments.

Why do we grade our students?

* Functions of grading

— Instructional uses: Grading system should
focus on the improvement of student learning.
« Clarifies the instructional objectives
* Indicates the students’ strengths and weaknesses

» Provides information concerning students’
development

» Contributes to the students’ motivation
— Reports to parents
— Administrative uses

« Promotion and graduation
« Awards
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How can we grade our

students?
Letter grading system
—AB,C,D,F
- S, U, (H)
Pass-fail system
Checklists of objectives
Descriptive report

Who should receive an A?

» Absolute grading » Relative grading
— A =90 - 100 points —A=15%
— B =80 -89 points — B =25%
— C=70-79 points — C=45%
— D =60 - 69 points -D=10%
— F = below 60 — F=5%
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Absolute Grading

» Strengths
— Grades relate directly to student performance
— All students can obtain high grades
— Students have clear vision of how to get good
grades
« Limitations
— Standards can be arbitrary.
— Performance standards tend to vary due to

variations in test difficulty, student ability, and
instructional effectiveness.

Relative Grading

» Strengths
— Guarantee a constant proportion of grades in
every group of students.
Limitations

— The percent of students receiving each grade
is arbitrary.

— The meaning of grades varies with the
students’ ability.

— Prevent students from helping each other.

— Cannot link students’ grades to the
accomplishment of medical competencies

AudmududadunisdinuIngrmansguain(@m) ausunngmansassisneiuiaTel. 02—4199978,02-419663



TA59n50UsIBIUUR 309 Assessment workshop for clinical teachersgisplcIoReIate] 1S S48

How should we combine test scores?

 The Department of Anatomy wants to
grade M2 students based on 4 paper
examinations, each receives 25% weight
— Ex 1: full score 100, range 40 — 80, SD 10
— Ex 2: full score 50, range 40 — 45, SD 2
— Ex 3: full score 50, range 10 — 40, SD 8
— Ex 4: full score 100, range 70 — 80, SD 5

Standardization of Scores

Z = standard score

X = raw score

M = mean

SD = standard deviation
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What does research tell us about grading?

* Grading is not essential to instruction.
— Teachers do not need grades to teach well, and
students can learn quite well without them.
» Grades have some value as rewards, but no
value as punishments
— Instead of prompting greater effort, low grades more
often cause students to withdraw from learning.
» Grading should be done in reference to learning
criteria.

— Normative grading makes learning a highly
competitive activity.

Guidelines for Fair Grading

Inform students at the beginning of the course
what grading procedures is used.

Base grades on student achievement, and
achievement only.

Base grades on a wide variety of valid
assessment data.

Use a proper technique to combine scores.
If there is no quota limitation, use absolute
grading.

Review all borderline cases by reexamining all
test scores.
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Summary

What is grading?

Why do we grade our students?

How can we grade our students?
How should we combine test scores?

What does research tell us about grading?
Guidelines for fair grading

"The time to repair the
roof is when the sun
IS shining."

John F. Kennedy
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HoUo : Summary

Summary

%

WN. LBRANG LoTNHSHTE
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Experiential Learning Theory

Experimentation ;

Experience
(Apply)

Conceptualization Reflection

&

Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schon, D. The Reflective Practitioner, New York: Basic Books, 1983.
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A complex and deliberate process of thinking about and
interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and

with a definite purpose.

Reflection is a highly personal process, and the outcome
is a changed perspective, or learning.

Atkins and Murphy (1995)

Five Levels of Reflection

Regonstructing

/ Reasoning \

Relating

Responding

Reporting

Bain JD, et al. Reflecting on practice: Student teachers’ perspectives, Flaxton, 2002..
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Examples

Reporting: susilszewuias...
Responding: si@nreimuaanizas...
Relating: ...sufitynizasanuiisnasuuuaay ...

Reasoning: ssmazuuusauliimaesauiiniiies
sruiluwaz... suAIsazuilalnsg.

Reconstructing: susanuuumsilsziiunaiaivailag...

Bain JD, et al. Reflecting on practice: Student teachers’ perspectives, Flaxton, 2002..

Summary of the Workshop

* Morning

—Basic principles of assessment
— Standard setting

o Afternoon

— Test score analysis
— Grading
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Shee.si.mahidol.ac.th

True Success is not in
the learning, but in its
application to the
benefit of mankind

HRH Prince Mahidol of Songkla
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HoUo : Multiple-choice questions item development

nN1sas192adauUsihe

MCQ Item Development

SA.WN. LARFANE LaTHHRSHY

LE=Y=)

AMAIFVARYFATHRST AUSILNNYFATHASAIINTINYIUNS

NUIINYIRYNAR S

Multiple-Choice Questions

» Selected Response Exam

— True/False

» Simple True/False items

* Multiple true/false items (K-type)
— One best response

» Standard MCQ
» Extended matching items

Audmududadunisdnvingrmansguain (@) augunngaansfssiene1uiaTel.02-4199978,02-419663




TA59n50UsIBIUUR 309 Assessment workshop for clinical teachersgisplcIoReIate] 1S S48

MCQ in Thai Medical Education

Medical school admission
Classroom tests

Comprehensive exam

National licensing exam steps 1, 2

Postgraduate exam
— Basic science exam
— Board exam

Question

Tun1saandadauAsSIv 9Na197158d18 N waandadaunrians

Yi1u a1315dazdulalaagslsinfiaiedasaurasanaisdnn

HuH13INN w29z L ALkenIATaUARNIRUITAIANISIS 8 U328
318381%% )
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Categorization of the Test ltems

1. Nature of the content
2. Nature of learning

Cognitive Hierarchy

Knowledge (%j)
Comprehension (141}4)
Application (Ugxensild)
Analysis (3LAT1ZH)
Synthesis (§9LAT12H)

Evaluation (Ugztd14AN)
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A Simplified Cognitive Hierarchy

* Recall (A21131)

* Comprehension (A13L311a)

® Application (ﬂﬂﬁﬂ’i%ﬁ!ﬂﬁﬂ?ﬁg‘)

n1sasslanguazfiliananaay

SALWN. LBAFNG laINHSH

LE=Y=)

AAIBIFRYFANERS ANSUWNNYAFRSFSTITNYIUNE

NHIINLFENARR
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A Good MCQ Item

1. Content
2. Structure

Guidelines for MCQ items

Content guidelines
Format guidelines
Stem guidelines
Option guidelines
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Content Guidelines

Focus on a single idea for each item
Avoid trivial content

Avoid opinion-based items

Avoid direct quotes from textbooks

Keep item content independent from one
another

Format Guidelines

Simplify vocabulary and sentence
structures

Avoid presenting unrelated information,
minimize reading time

Proofread each item for correct grammar,
punctuation, and spelling
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Stem Guidelines

Make the question as clear as possible
Avoid using negative words (not, except)

Place the main idea of an item in the stem,
not in options

Option Guidelines

Develop as many effective options as you
can

Vary the location of the correct answers
Keep options independent

Keep options homogeneous

Keep the length of options about the same
Avoid “none of above” or “all of above”
Avoid giving clues
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Common Cues

Grammatical cues
Logical cues

Absolute terms

Long correct option
Repitition

Convergence
Suggestion by other item

Activity

=

* Tiananstvnvinuaisdiasauilsisduiuilssidiunanngeizeu
Suuniede
— {5
— dpnusrasd
— Tand
— Falaan

— R}

* anlseuuInienisimudesaunislungs

Audmududaiunisdnviinermansguain(@m) ausunnemansassisneiuiaTel.02-4199978,02-4196637




TA59n50UsIBIUUR 309 Assessment workshop for clinical teachersgisplcIoReIate] 1S S48

“I've failed over and over and
over again in my life and that

Is why | succeed.”

Michael Jordan
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Faa819% <. Which of the following
statements is true regarding the etiology of an
inguinal hernia?

A. Some connective tissue diseases may
increase the incidence of inguinal hernia.

B. Patients with Marfan syndrome always
developed inguinal hernia.

C. MRI scan of pelvis is the only reliable
investigation for detection of groin hernia.

D. Persistent lifting of heavy weights
inevitably leads to the development of groin hernia.

Tusnatingg cz"ﬁé@@uﬁmﬁ@ﬂ%’ﬂmmﬁm
ful&deunviiuiigniesvitadananu winduneg

4 1
o vy

nddaaauiinisldainmudwiuananuuidnaes

©

damnn laA may (Fawdan A), always (falaen B),
the only (fRl@aan C), inevitably (Aa1aan D) Taaziiiu
31F9R8N B, C, haz D HudamnuiiLanamiNLLldm
Jeaaluwy Faaldiuuan Tadinaaels danqny
o Ha A a o o

Muasiiilaniagenazie lunismssdnusaaan A

1 v

v
Whdiaaauuanditlanialulaleeluddndnsaania

% Ao o o = o o
Haaunivintenivindeasunazsinfa@en B, C, waz
D lalaelsifasandunruinisnisunndias

<. AMNENIIVRIAIAAN

Anssatadanmdnananssunnelingauaais
LAZABUNHLENTZNN I UNITdaUBIANTE NN RS
NufRafldasnnisdauiiundag Binldanansddin
- o A a o aao o \
WuFaaanNgnFAeINNAetLalsTnauetneATL
b o Y o A dl o = 1 L% =
faunnlifaaenNgnANAAINENININNTIFIA%
UnAnsgidinasudtusulidesininaiuasedad

o A o PR = \
wazdNaanfaaeNNAINYNINNGA Nl
anunsnAeeulfsae AN sLWNENNE

FARENSN &. UiNaNY e T WAN9IUNN

| % = o a a [~
W o U felaifyms AuintiaTaanisiuanAuile
sz AUNATFLEN TN AINILNAIRNTILEN AN
NTDAMULTINEBINIANAEA Yinuazuustingeingls

A M asuld1gnnslduaeennsde

B. Tldqeensaunsle

C. Wiuenauiniiasalfiiasininisdnm
wdrdnenpuitisatiafulidealdinansinauaes
WINUNFA

D. T5udsznuenanminuenis

TuFatien & Hazdaunmuiudsioaan C &
nMsasLNMENAaLszNaudINa lHR ANNENININNGY
e oa A . . , X o
ALaanNaudaLal antniziuiaziilunisuanlalled
o =& A %3 A dﬁl
INANEILABNALABNT

&. msldardrlulanduwazfiaiaan

Yo o o A o aa P

NNFLEAMAEINTU UTDATNNANNANLLAH DU
Aululansdiazfqiaan dndlunisuanltiinfqidansa
nanaflusaireniignsiee”

A2ae197 b. Which of the following state-
ments is true regarding saccular theory of indirect
inguinal hernia formation?

A. An increased intra-abdominal pressure
is the cause of inguinal hernia.

B. A developmental diverticulum associated
with a patent processus vaginalis is the cause of

inguinal hernia.
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C. All persons with a persistent processus
vaginalis will develop an inguinal hernia.

D. Adirectinguinal hernia is caused by the
weakness of the posterior inguinal wall.
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A. acute mesenteric lymphadenitis, pelvic
inflammatory disease, twisted ovarian cyst

B. acute mesenteric lymphadenitis, Meckel
diverticulitis, acute cholecystitis

C. Meckel diverticulitis, twisted ovarian cyst,
sigmoid diverticulitis

D. pelvic inflammatory disease, acute
gastroenteritis, right ureteric calculi
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Haladyna TM. Developing and validating multiple-choice test items,
3" ed. Mahwah, NJ: Lawrence Erlbaum Assoicates, 2004.
Jozefowicz RF, Koeppen BM, Case S, Galbraith R, Swanson D,
Glew RH. The quality of in-house medical school examinations.
Acad Med. 2002;77:156-61.

Tarrant M, Ware J. Impact of item-writing flaws in multiple-choice
questions on student achievement in high-stakes nursing assessments.
Med Educ. 2008;42:198-206.

Downing SM. The effects of violating standard item writing principles
on tests and students: The consequences of using flawed test items
on achievement examinations in medical education. Adv Health Sci
Educ Theory Pract. 2005;10:133-43.

Haladyna TM, Downing SM. A taxonomy of multiple-choice item-
writing rules. Appl Meas Educ. 1989;2:37-50.

Haladyna TM, Downing SM. Validity of a taxonomy of multiple-
choice item-writing rules. Appl Meas Educ. 1989;2:51-78.
Haladyna TM, Downing SM, Rodriguez MC. A review of multiple-
choice item-writing guidelines for classroom assessment. Appl Meas
Educ. 2002;15:309-34.

Case SM, Swanson D. Constructing written test questions for the basic
and clinical sciences, 3" ed. Philadelphia, PA: National Board of
Medical Examiners, 2002.
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HOUo : Constructed response item development

/- Mahidol University
@) ricoeicne SHEE

e/ siriraj Hospital

[] Constructed
Response Iltems

Suprapath Sonjaipanich MD.
Department of Pediatrics
Faculty of Medicine Siriraj Hospital

Mahidol University

/Za> Mahidol University

& sirirajHospital

Written Testing

Formats

Constructed
Response
items

Selected
Response
items

MCQs
K-type, TFQs
EMQs

Traditional Essay
and Modified
Essay Questions

Downing S.M. & Yudkowsky R. Written Tests: Constructed-Response and Selected-Response Formats.
Assessment in Health Professions Education 2009
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“an> Mahidol U_n_iversity
@) e | Csuee
Comparison
Measured Recall Problem solving,
construct Basic interpretation, interpretation,
some applications decision making

ltem construction Simple Complex
Cost of scoring Low Expensive
Type of scoring  Qbjective Subjective
Rater effects No effect Significant factor
Reliability High Low

Adapted from Table 3.2 In Haladyna TM, Developing and validating muftiple-choice
Test items, 3™ ed. Mahwah, NJ: Lawrence Eribaum Associates, 2004.

O o I Costee
Assessment approach
Portfolio
Clinical performance rating
360° assessment

OSCE, Long-case exam

CR: MEQ/Essay, Oral
KNOWS HOW exam

KNOWS SR: MCQ

Miller’s pyramid
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/g Mahidol University
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i Heskth e 4ot LnceBence censer

Constructed Response Items

[Traditiona‘l Essay Questions ]
K Long essay
« Short essay

[I\/Iodified Essay Questions ]

« Standard modified essay questions (MEQ)
» Key-feature questions (KFQ)

« Patient management problem (PMP)

« Short answer questions (SAQ)

- m
Objectives

Lﬁa%}u@@ﬁﬁmim ﬂi’m”’]i'mm_lm ]R1USE

1. aTUNYTRALRL2INNOVITDRAUTHG constructed

response (CR) items

2. aTLNUTWAaULAZ LTI ARRIATIVDINTIFINITDFAY
CR 7iuu1 Modified Essay Questions (MEQ) e

3. 320l BT VI TN B LRZNUNIWTDROU CR
fSRTUBNAN TG UAR AN LA azYINWL AL DI bt
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CR item development

e Clinical Problem Solving Methods

« Modified Essay Questions
- Standard MEQ
- Key-feature questions

 Developing an MEQ

@ S Cosmee.
CR Items: Strengths

Able to measure higher-order cognitive
abilities

Uncued written responses

Mimic actual clinical problem solving

Motivation for clinical learning

AudmududadunisdinuIngrmansguain(@m) ausunngmansassisneiuiaTel. 02—4199978,02-4196637m
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‘g Mahidol University
o'eo Facu"y OfMediCine _ SHEE
e2F/ siriraj Hospital

[T F—————

CR Items: Limitations

Construct underrepresentation
Difficult to develop and score
Unexpected responses
Subjective scoring

Low reliability

g Mahidol University
O 1 — st
N Siriraj Hospital

g s it LA Enteonct ot

Clinical Problem Solving Methods

1. Pattern recognition
2. Algorithm
3. Forward reasoning (data driven process)

4. Backward reasoning (hypothesis driven
process)
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g Mahidol University
© S I swee
) siriraj Hospital

S s e tebeation Lrcctercecerser

~ Forward Reasoning (Data driven process)

Chief complaint / Condition

Screening data gathering (Hx, PE, Initial lab)

S

Analysis of data

S

Hypothesis generation

Testing the hypothesis (es)
(collect more information)

a

Hypothesis refinement

-

Management

> Mahidol Universi

© o I Cswes
=/ SirirajHospital - S et e oo Caterc crder

Backward reasoning

(Hypothesis driven process)

Chief complaint / Condition

Identification of problem (s)

-

Formulation of hypothesis (es)

a

Focus data gathering

|

Testing the hypothesis (es)
(collect more information)

g

Re-rank hypothesis

a

Management

AudmududadunisdinuIngrmansguain(@m) ausunngmansassisneiuiaTel. 02—4199978,02—4196637“
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Forward Reasoning
(Data driven process)

* ananeany 4 1 NannsuaunsuNn 11

Q#1 MuazdnUsesAanuiney s awantsatiaselsa

Chief complaint / Condition

Screening data gathering (Hx, PE, Initial lab)

S

Analysis of data

Sob

Hypothesis generation

@ = I Lser
Backward reasoning
(Hypothesis driven process)

* Anmneane 4 I Heannsueunsunn 11 199 3 iheutiuaunsy
= = o | v =
NeunnAU nazdunsydne azAsaudes Junelaazaallusze:
Q#1 asuenawn vl idresnisuaunsuludiloafinaeiinn

3 19
Chief complaint / Condition

Identification of problem (s)

L

Formulation of hypothesis (es)

o

Focus data gathering
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© MEQ Process
(Hypothesis driven)

A brief clinical situation (scenario, vignette)

L

Hypothesis generation / Differential diagnosis

3
(Focused) Data gathering (Hx, PE., Lab)

Hypothesis refinement

Managemen#;\tervention

12

Question related to clinical/basic sciences
(optional)

gn > Mahidol University
) Coculyofwedicine A JCSHEE
MEQ: Serial Question Test

 wdaunsuidymidteluiliaads

* nsuidywivasdielsznaudliavansruaon
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% Mahidol University
M ) Faclty of Medicine _ SHEE
/;/ Siriraj Hospital

S s e ke s Lcsterce onter

Physician tasks / Competencies

« Data Gathering (Hx, PE, Lab)

* Hypothesis Generation (Differential Dx)

« Hypothesis Refinement (Dx)

« Management (Emergency, Acute, Long-term)
* Health promotion and maintenance

« Counseling education

* Medical ethics

» Evidence-based

* Mechanism of diseases

@ T — Lo
Standard MEQ

« Chief complaint

« A question on differential diagnosis

« Questions to collect additional information
« Additional clinical information

« Provisional diagnosis

« A question on management plan

« Additional clinical information

+ Interpretation of laboratory findings

« Exploring knowledge, reasoning

Fune sTINATeRA ATlsiva I Tum ATy mdiaomwaain, a1di T 2534, 43(2): 123 - 134
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O e Slsmee.
Key-feature Questions (KFQs)

« Key features
- critical steps in the resolution of each problem

* Focus on

- a step in which examinees are most likely to
make errors

- a difficult aspect of the identification and
management of the problem in clinical practice

1. Page G, Bordage G. The Medical Council of Canada’s key features project: A more valid written examination of clinical
decision-making skills. Acad Med 1995

2. Farmer EA, Page G. A practical guide to assessing clinical decision-making skills using the key features approach.
Med Educ 2005

© 5 — Gosuee.
Key-feature Questions (KFQs)

 Allow for more cases, items for testing a
broader content domain

“In any clinical case, there are a few essential elements
in decision making which are the critical steps in the
resolution of the clinical problem.”

 Reliability of 0.8 in 4 hours of testing had
been demonstrated

Page G, Bordage G. The Medical Council of Canada'’s key features project: A more valid written examination
of clinical decision-making skills. Acad Med 1995; 70: 104-10.
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Zga, Mahidol University
{ feegnd smee

</ Siriraj Hospital

Key features: Example
Topic Anaphylaxis (Food-induced anaphylaxis)
Key features
. Diagnosis
1. Emergency management

I, Prevention

g Mahidol University -
© = sHeE

e siriraj Hospital

KFQ: example

Lﬁﬂﬁmﬂmq 5 3 mﬁﬁaa@omau A8 1NITNUN 267 30 U

ARIAWOTRITATIBETRTITULRA IR
Un@iduwanudasy wWilsads=saa
A3 9ANBLINSY

Pulse 150/min (weak pulse), capillary refill 3 sec, SpO, 90%
(room air), generalized wheal and flare rash, bilateral

wheezing
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j Mahidol University
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;= SirirajHospital N shmtvess e it bt i
KFQ: Example

Anw

Q1: limyinesslsainnaei Lﬂu‘lﬂ‘l@i’mnﬁ@@

Q2: 'cwL%uﬁﬁﬁ'ﬁmﬁﬂmLﬁadﬁuﬁﬁa@@mﬁu
(wn e Iﬁ"ﬁzy“‘ﬁa YPIALRZATUIHT)

Q3: uandLnzINanIsTaIn AR

g Mahidol University
Q ) aculty of Medicing _ SHEE
N Siriraj Hospital

i) Mo scece Echeatin Excebence carser

Developing an MEQ

« Assembling problem-writing groups

« Selecting a problem

» Defining the key features

« Writing the questions

« Selecting question formats

« Specifying the number of required answers
* Preparing scoring keys

« Validation and references

Farmer EA, Page G. A practical guide to assessing clinical decision-making skills using the key
features approach. Med Educ 2005, 39: 1188 — 1194,

Audanududadiunisfinyinermansaunin (fe) auzwnveaiansassaneuiaTel. 02—4199978,02—4196637“




1ATINITBUTUTIU U 509 Assessment workshop for clinical teachersiisicloNelede) ol #2010

‘\ Mahndol Unlver5|ty EL-
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jH pt I S ok o Uoeaion xceberc cener

Assemblmg Problem-Writing Groups

* ltem writers
- Clinical expertise
- Multidisciplinary approach / combined expertise

* The written problem
- well grounded in practice
- represent a wide range of real-life practice

» Review the content by a group of writers
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Select A Problem
+ Refer to test specification table

+ Select an appropriate clinical problem
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Defining Key Features
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Defining Key Features (cont.)

® Typical KFs
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From A Problem to A Case

+ Select a case scenario
- age, gender
- setting of the encounter: OPD, IPD, ER
- brief case: KFQ on diagnosis
- longer case: KFQ on management

O - I S
el sirirajHospital e e
Writing the Questions

« Number of questions
- Most case scenario: 2 — 4 questions
- Each question test one key feature
* Number of answers for each question
- Vary: 1-10
- Typical: 3 — 5 answers
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i Preparing Scoring Keys (1/4)
* List of correct and incorrect responses
« Scores to be assigned to each response

- Multiple acceptable answers

~ Keyamswer  Score
Viral / Rotavirus gastroenteritis 5
Acute gastroenteritis / Infectious diarrhea

Acute diarrhea

- Only one acceptable answer

Acute post-streptococcal glomerulonephritis / Post- 10

infectious glomerulonephritis
Glomerulonephritis
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Preparing Scoring Keys (2/4)

« Partial credit system

Partial score ﬁmaugﬂﬁaumzamyﬁtﬁ: LN EILNIRI
No score daouliigndas
@ e I Cswee
Preparing Scoring Keys (3/4)

« Partial credit system
e.g. Investigation

Partial score (3) LFT

Treatment

Partial score (5) IV 314 generation cephalosporin
No score (0) IV antibiotic
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Preparing Scoring Keys (4/4)

Penalty
» Absence of “must have” answers

- score of “0” despite the presence of other
less important answers

* Presence of “unnecessary” investigations or
treatment

- NO score

- negative score (but not cross items)
« Harmful treatment

- hegative score (but not cross items)
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Validation and References

* Validation

- pilot the problem with colleagues new to
the problem: discussion, revision

 References

- especially in the field of rapidly
developing intervention and discovery

© 25— Sosmee.
Conclusion

« CR item is a written test which can be
used to measure ability of solving the
clinical problems.

« KFQ is one of CR formats that aims to
assess clinical decision making skills.

* Developing an MEQ should be based on
hypothesis driven approach in clinical
problem solving.
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A practical guide to assessing clinical decision-making
skills using the key features approach

ELIZABETH A FARMER' & GORDON PAGE®

AIM This paper in the series on professional assess-
ment provides a practical guide to writing key fea-
tures problems (KFPs). Key features problems test
clinical decision-making skills in written or computer-
based formats. They are based on the concept of
critical steps or ‘key features’ in decision making and
represent an advance on the older, less reliable pa-
tient management problem (PMP) formats.

METHOD The practical steps in writing these prob-
lems are discussed and illustrated by examples. Steps
include assembling problem-writing groups, selecting
a suitable clinical scenario or problem and defining
its key features, writing the questions, selecting
question response formats, preparing scoring keys,
reviewing item quality and item banking.

CONCLUSION The KFP format provides educators
with a flexible approach to testing clinical decision-
making skills with demonstrated validity and reliab-
ility when constructed according to the guidelines
provided.

KEYWORDS *decision making; clinical compet-
ence/*standards; educational measurement/*meth-
ods/standards; problem-based learning; *education,
medical; questionnaires; Canada.
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INTRODUCTION

In this article, we introduce the concept of a key
feature, which is the cornerstone of a problem format
known as the key features problem used in written
examinations of clinical decision-making skills.! We
then focus on practical guidance in creating key
features problems to test clinical decision-making
skills at both undergraduate and postgraduate levels.

Bordage and Page2 first introduced the term ‘key
feature’ in 1987, following a critical analysis of
research on the nature and assessment of clinical
decision-making skills published in 1985.> At that
time, most assessments of these skills used small
numbers of lengthy clinical problems (sometimes
only 1), on the premise that the skills were generic
and largely independent of the factual knowledge
and procedural skills demanded in any particular
problem.* The most popular such assessment format
was the patient management problem (PMP), a
written problem which consisted of a clinical scen-
ario, followed by sections of items which elicited
candidates’ responses in relation to history taking,
physical examination, investigations and diagnosis.
One PMP could take up to 90 minutes to complete.5

Although its high authenticity and face validity made
it popular, it became clear that the PMP format had
serious drawbacks. First, the reliability of the test was
very low® and it was evident that content specificity
was just as much a factor in testing clinical decision-
making skills as in all other areas of clinical compet-
ence. In practical terms, this required many hours of
testing in order to obtain a reliable result. In
addition, the scoring of PMPs often rewarded thor-
oughness of data gathering, rather than ability to
make appropriate decisions. Moreover, the expected
differences in performance between junior and
experienced doctors were not found. Finally, scores

1188 © Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-1194
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Overview
What is already known on this subject

The value of testing clinical decision-making
skills using the key features problem format
has been increasingly recognised over the last
decade. The approach is feasible and offers
high reliability and support for face and

content validity if items are well constructed.
What this study adds

The key features approach is gaining interest
amongst educators in health sciences curri-
cula; however, few have practical experience in
writing high quality problems. In this paper we
present a practical guide to writing and scor-
ing key features problems in health sciences.
Various attributes of the approach are high-
lighted, including the flexibility of the format
in testing decision-making skills in a wide
variety of domains.

Suggestions for further research

Further examination of predictive validity and
effects on candidates’ preparation for testing
would be valuable.

on PMP tests correlated highly with scores on
knowledge tests, suggesting that they added little
additional measurement information.*¢

A NEW APPROACH

In order to overcome these difficulties, Page and
Bordage6 suggested that, in any clinical case, there
are a few unique, essential elements in decision
making which, alone or in combination, are the
critical steps in the successful resolution of the
clinical problem. They labelled these elements ‘key
features’.” This concept led to the creation of a new
test of clinical decision-making skills, which elicited
candidates’ responses concerning only the critical
steps in the resolution of each preblem - the
problem’s key features. Testing only critical steps
enabled candidates to be tested cn a much larger
number of clinical problems than was the case with
the PMP format. The new test format was called the

‘key features problem’ (KFP) and was shown to
have 36potential reliability of 0.8 in 4 hours of
testing.

The KFP format proposed by Page and Bordage6 also
added to other written test formats in that it allowed
more than 1 correct answer as required by the
question. These involved either 1 or more very brief
written answers, or 1 or more items selected from a
long list. The flexibility in allowing for more than 1
correct answer often mirrers real-life practice more
closely than is possible in single answer written
formats, such as multiple-choice questions (MCQs)
or extended matching questions. In addition, the
KFP format also maintained the advantages of the
lengitudinal nature of the PMP format in that
following a problem through various stages enabled
testing of candidates’ clinical decisions over the
course of a clinical scenario. This is similar to other
sequential formats, such as the modified essay ques-
tion format, and again mirrors real-life clinical
practice more closely than is possible in more basic
test constructions such as MCQ)s. Key features prob-
lem test formats may be presented in either paper-
based or computer-based formats. The latter suits
high volume, high stakes testing, and allows for low
cost incorporation of pictures into the problems, but
overall is more expensive to deliver.

Key features problems are now used in a variety of
testing situations. While the reliability of the format is
good, in high stakes testing the format is presented as
part of a suite of assessment approaches. For exam-
ple, the Medical Council of Canada uses a 4-hour KFP
format test in the Part 1 Qualifying Examination for
licensure, together with a 3.5-hour MCQ test. Candi-
dates for the Royal Australian College of General
Practitioners (RACGP) Fellowship Examination for
certification sit a 3-hour KFP paper, together with a 4-
hour written test and a 3-hour objective structured
clinical examination (OSCE). Key features problem
formats are also employed by the University of
Toronto as part of its internal examinations for
medical students and by the American College of
Physicians in the Medical Knowledge Self-Assessment
Program (MKSAP) for continuing medical education
purposes.

SAMPLE KEY FEATURES PROBLEM:
—DIARRHOEA

The following problem (Fig. 1) has been reproduced
from a guide to writing KFPs prepared for the

© Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-1194
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A 35-year-old mother of 3 presents to your office at
17.00 hours with complaints of severe, watery
diarrhoea. On questioning, she indicates that she has
been ill for about 24 hours. She has had 15 watery
bowel movements in the past 24 hours, has been
nauseated, but not vomited. She works during the day
as a cook in a longterm care facility but left work to
come to your office. On her chart, your office nurse
notes a resting blood pressure of 105/50 mmHg supine
(a pulse of 110/minute), 90/40 standing, and an oral
temperature of 36.8 °. On physical examination, you
find she has dry mucous membranes and active bowel
sounds. A urinalysis (urine microscopy) was normal,
with a specific gravity of 1.030.

1 What clinical problems would you focus on
in your immediate management of this patient? List
upto3

2 How should you treat this patient at this time?
Selectup to 3

1 Antidiarrhoeal medication

2 Antiemetic medication

3 Intravenous 0.9% NaCl

4 Intravenous 2/3-1/3

5 Intravenous gentamicin

6 Intravenous metronidazole

7 Intravenous Ringer lactate

8 Nasogastric tube and suction
9 Nothing by mouth

10 Oral ampicillin

11 Oral chloramphenicol

12 Oral fluids

13 Rectal tube

14  Send home with close follow-up
15 Surgical consultation

16  Transfer to hospital

3 After management of the patient’s acute condition,
what additional measures, if any, would you take?
Select up to 4 or select #11, none, if none are
indicated

1 Avoid dairy products

2 Colonoscopy

3 Enteric precautions

4 Gastroenterology consultation

5 Give immune serum globulin to patients at

longterm care facility

6 Infectious disease consultation

7 Notify Public Health Authority

8 Stool cultures

9 Strict isolation of patient

10 Temporary absence from work

11 None

Figure 1 A sample key features problem.
Medical Council of Canada.” The key features tested

by the questions are:

1 recognise dehydration (tested) and its level of
severity (not tested);

2 manage dehydration appropriately, and

3 evaluate the possible communicability of the
underlying disease (family or hospital spread,
possible commeon source).

Each question directly tests 1 of these key features,
and each challenges the candidate to apply his or her
knowledge in making clinical decisions.

DEVELOPING KEY FEATURES PROBLEMS

The first section of this article highlighted the
rationale, nature and main advantages of the key
features approach. The sections that follow outline a
practical guide to the steps involved in developing
KFPs, which build upen the guidelines for writing
KFPs presented by Page and Bordage.jL

Assembling problem-writing groups

Both face validity and content validity require the use
of problem writers whose backgrounds and clinical
expertise are pertinent to the context of the exam-
ination. In Australia, for example, the RACGP
employs general practitioners from diverse metro-
pelitan, rural and remote practices across the coun-
try, who work in small guided groups to create draft
KFPs for use in part of the fellowship examination.®
This ensures that the problems written are well
grounded in practice and experience and represent a
wide range of real-life Australian general practice
contexts. Using the writing process outlined below,
problems are written so that they do not represent
mere abstractions or generalisations from textbooks.”
This is an important step in supporting the content
validity of the format and applicability to real-life
practice, as perceived by the candidate group.10

Selecting a problem, defining its key features

First, problem writers are asked to select a clinical
problem (e.g. diarrhoea), usually selected from a
blueprint for a key features examination. They are
asked to think of several instances (real cases) of the
problem in practice. Relative to these cases, they are
then asked to address the most important question
they face as a problem writer: ‘What are the essential
steps in the resolution of this problern?’)7 This
fundamental question prepares writers to concen-
trate on only the most critical decisions within each
case — the problem’s key features. It is essential to
differentiate between decisions or steps that are
appropriate, but not critical, and those that must be
present. Coming to grips with this distinction is the

© Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-1194
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single biggest issue for novice writers. This step
usually requires discussion amongst a small group or
panel of writers to clarify which steps are critical and
achieve consensus. Secondary considerations which
can guide the identification of a problem’s key
features involve asking problem writers to also iden-
tify the elements or steps most likely to result in
errors by candidates at particular levels of training
(e.g. graduating medical students), and to identify
the difficult aspects of the identification and man-
agement of the problem in clinical practice.

Key features are unique for each clinical problem,
and may pertain to any component of the work-up
and management of a case; for example, in initial
data gathering and diagnostic steps, in longterm
management, or in prevention of complications. Key
features focus on clinical decisions (e.g. ‘include
depression in a differential diagnosis’) or clinical
actions (e.g. ‘elicit risk factors’, ‘order a mammo-
gram’) where the clinical action is an expression of a
clinical decision. Figure 2 illustrates typical decisions
or actions tested in KFPs.

Elicit history or reasons for patient request
Interpret symptoms

Seck critical physical findings

Interpret physical findings

Make a diagnosis or differential

Order investigations to confirm or deny

differential diagnoses

Specify management goals or decisions
Prescribe drugs
® Specify follow-up

Figure 2 Critical clinical decisions or actions tested in KFPs.

A final component of a key feature is a qualifier that
may reflect such issues as the urgency of a decision
(e.g. ‘What é#nitial action...?’), or a decision-making
priority (e.g. ‘What are the wmost important...?’).
Figure 3 presents some common qualifiers.

Immediate
Initial
Longterm
Definitive
Urgent

Most important
Most likely
Must not miss

Figure 3 Common qualifiers in key features.

It is important to note that key features may pertain
to a broad range of clinical decisions in addition to
the biomedical. Key features problems can be con-
structed to assess ethical, medico-legal, population,
preventive and organisational decisions, and in a
range of health care settings. This flexibility is a
useful attribute of KFP formats in contrast to the
more limited multiple-choice and extended match-
ing approaches.

Following their discussion of key features, the
problem writers select 1 case for development into
a problem scenario and related questions. The
clinical scenario for the problem usually begins by
stating a patient’s age, gender and setting for the
encounter. If the key features for that problem
focus on the diagnostic compenent of the problem,
the case scenario is often brief (e.g. patient
demographics, presenting complaint and limited
clinical information). Where the KFP focuses on
the management of the problem, the case scenario
is typically longer and includes laboratory and
diagnostic information. The KFP format is flexible
in that additional clinical information can be
inserted between questions. This sequential format
enables the problem to be followed longitudinally.
This attribute allows writers to produce realistic
scenarios that evolve over time as required. In this
respect, the format is similar to the flexibility found
in other sequential formats, such as the modified
essay question. Figure 4 gives some examples of the
kinds of clinical scenarios that lend themselves to
the KFP approach.

® A reason for attendance (e.g. chest pain,
check-up, follow-up)
A request (e.g. sick note, preventive care)

Symptoms (e.g. cough)
Signs (e.g. abdominal tendemess)

Results (e.g. biochemistry, imaging, haematology,
audiology, ECG, spirometry)
Photographs (e.g. clinical signs, rashes)

® Complications of therapy or management

Figure 4 Typical elements in KFP clinical scenarios.

Writing the questions

With the key features defined and the case scenario
written, the next step in KFP development is to write
the questions that test those key features. Most KFPs
consist of a case scenario, typically followed by 2 or 3
questions, each question testing 1 or more key

© Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-11%4
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features. The questions request that candidates
record their clinical decisions, which, depending
upon the problem’s key features, can relate to data
gathering (e.g. ‘What investigations would vou order
at this consultation?’), diagnosis (‘What are the most
likely differential diagnoses?’), management (‘What
are your lengterm management stepse’), etc. Most
questions have several answers, which comprise the
critical steps in resolving this specific problem. The
number of answers may vary from 1 to 10; typically
there are 3 to b.

Selecting question formats

Two question formats are used in KFPs. These are
the write-in (WI) format, where candidates supply
their responses in very short note form (e.g. they
write in ‘insulin-dependent diabetes’, or ‘prescribe
penicillin’), and the short menu (SM) format,
where candidates select responses from a list of
prepared options. The length of the options list
varies and may contain up to 2b items. To reduce
guessing effects, the list must contain all correct
responses plus common misconceptions or likely
mistakes. In practice, to reduce cueing, this
requires at least 4 or 5 incorrect options for each
correct item.

Write-in questions must be marked by hand,
whereas SM questions may be marked by computer.
The WI question is strictly limited to very short
notes or single words, in contrast to the medified
essay or short answer question formats, thereby
reducing marking time to the minimum. While the
feasibility of WI questions could be a problem, data
from the Medical Council of Canada and the
RACGP suggest that WI formats are more effective
in identifying weaker candidates and are more
discrirninating.ll In addition, it is often harder to
write sequential questions purely in SM formats
because of backward cueing of candidates to
correct answers. Therefore, most KFPs continue to
contain both formats.

Specifying the number of required answers

Each question must contain an instruction that
stipulates the number of responses to select or
supply. Commeon instructions are:

write, in note form only, one (1)...
select up to *x'...

select X°...

select as many as are appropriate, and
select none if none are indicated.

PREPARING SCORING KEYS

The scoring key for a question consists of the list of
correct and incerrect responses, and scores to be
assigned to each response.

Some scoring keys can centain only a single required
response, such as the scoring key for question 1 of the
diarrhoea problem shown in Fig. 1 (Fig. b).

Score  Response Synonyms
1 Dehydration Hypovolaesmia
fluid loss
fluid depletion
0 Listing more than 3 itemns

Figure 5 Scoring key for question 1 of the diarrhoea
problem shown in Fig. 1.

To emphasise that candidates must not give more
than the required number of responses to a
question, a forfeit is applied if this occurs. In Fig. b,
up to 3 answers were specified. A candidate who
provides say, 4 answers, will receive ne marks for
the question.

Other scoring keys contain several responses clus-
tered on the basis of logical considerations regarding
the correct clinical actions to be taken. A simple
scoring key for question 3 of the diarrhoea problem
is shown in Fig. 6.

This scoring key illustrates a partial credit system of
scoring, where a weight is assigned to each response —
in this case the same weight of 1 mark to each
respanse.

Score  Correct responses

leach #3  Enteric precautions
#8  Notify Public Health Authority
#11 Stool coltures
#13 Temporary absence from work
0 #5 Give immune serum globulin to
patients at longterm care facility
#12 Strict isolation of patient
or
Selecting more than 4 items

Figure 6 Scoring key for question 3 of the diarrhoea
problem shown in Fig. 1.

© Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-1194
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Specifying different scores for responses allows for
the instances where problem writers regard some
correct answers as more important clinically than
others. Starting with a default option of each
correct answer scoring equally, (e.g. 1 point), mere
important answers may be weighted more highly
{e.g. be awarded 2 or even 3 points). Simple
weighting systems are preferable, as more complex
systems do not improve reliability. Similarly, negat-
ive marking is not used because it does not
contribute to reliability and may discriminate
between students simply on the basis of their risk-
taking behaviour.'* However, an especially import-
ant answer can be specified as ‘must be present’. In
this case a penalty is applied such as ‘no marks for
the question if answer not present’. Similarly, a
dangerous or negligent response (e.g. unnecessary
invasive investigation, unnecessary or harmful
treatment) may result in the candidate forfeiting
the marks for the question involved, no matter
what other responses the candidate makes to that
question. Items b and 12 in the scoring key shown
in Fig. 6 are examples of such actions. Such a
penalty, if applied, results in the forfeit of marks
only for the relevant question within a KFP. In
most cases, where a problem consists of 2 or 3
questions, this penalty results in the forfeit of half
or a third of the total marks for that problem.
Whether or not such an approach is used depends
on the views of the examining body and possibly
partly on the stakes associated with the examina-
tion.

Total examination scores are simply the sum of the
scores on each problem. Problem scores are the sum
of the scores on the questions within the problem.
Each problem is given the same weight in the
calculation of the total mark. This can be easily
achieved by transforming problem scores into a
percentage.

VALIDATION AND REFERENCES

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. Markers particularly appreciate
evidence from the literature if questions test a new or
rapidly developing area. This process is cited as
enjoyable and challenging by writers, and the lively
debate and sharing of clinical practice contributes to
writers’ own continuing education.

COMPUTERISED PRESENTATION OF
KFP FORMATS

Presenting KFP in a computerised format offers 2
immediate benefits: ease of presentation of high
quality pictorial material such as photographs and
imaging, and a mechanism to prevent backward
cueing if additional clinical information is given
between questions. However, this approach requires
additional resources.

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 perfermance of a preblem, and may
be inyolved in review of their problems after use.
Candidate feedback is another important source of
quality assurance.

STANDARD SETTING OF KFP FORMATS

The issues of standard setting for high stakes KFP
examinations are comparable to those in other
written tests. The Medical Council of Canada uses the
modified Angoff method while the RACGP currently
employs a new approach, the Angoff at question level
(AQL) method. These methods require multiple
judges and are based on the concept of the border-
line candidate as presented by Norcini in a previous
article in the series the Metric of Medical Education.®

CONCLUSION

Writing key features problems is challenging and
enjoyable. Following the steps in this guide will help
ensure that KFP examination papers possess high
levels of face and content validity and demonstrate
levels of test score reliability that are acceptable for
making decisions about individual candidates’ clin-
ical decision-making ability.

Contributors: EAF and GP conceived the paper. Both
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EAF took responsibility for fimalising the manuscript.
Acknowledgement: we thank Brian Jolly for his helpful
comments on earlier drafts of the manuscript.
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Twelve tips for developing key-feature questions (KFQ) for effective

assessment of clinical reasoning
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ABSTRACT

Clinical reasoning is the cognitive process that makes it possible for us to reach conclusions from clinical data. “A key feature
(KF) is defined as a significant step in the resolution of a clinical problem. Examinations using key-feature questions (KFQs)
focus on a challenging aspect in the diagnosis and management of a clinical problem where the candidates are most likely
to make errors.” KFs have been used at different levels of medical education and practice, from undergraduate to certification
examinations. KFQs illuminate the strengths and limits of an individual’s clinical problem-selving ability. These types of items
are more likely than other forms of assessment to discriminate among stronger or weaker candidates in the area of clinical
reasoning. The 12 tips in this article will provide guidance to faculty who wish to develop KFQs for their tests.

Introduction

Clinical reasoning is the cognitive process that makes it
possible for us to reach conclusions from clinical data, and
come to a clinical decision. "A key feature (KF) is defined as
a significant step in the resolution of a dinical problem.
Examinations using key-feature questions (KFQs) focus on a
challenging aspect in the diagnosis and management of a
clinical problem where the candidates are most likely to
make errors” (Hrynchak et al. 2014). KFQs have been used
for undergraduate medical education, graduate medical edu-
cation, and licensure examinations (Farmer and Hinchy 2005;
Fischer et al. 2005; Leung et al. 2016). KFQs, by their nature,
are focused on clinical reasoning and move away from the
assessment of rote knowledge or comprehension towards
synthesis and evaluation of infarmation in Bloom's cognitive
taxonamy (Armstrong 1956; Anderson and Krathwohl 2001;
Krathwaohl 2002).

Some authors use the terms clinical reasoning and clinical
decision making and problem solving interchangeably (Van
der Vleuten and Newble 1995; Page 1999 Introduction), or
have different definitions of these terms (van Bruggen,
Manrigue-van Woudenbergh et al. 2012; Durning et al. 2013).
For our purposes, clinical reasoning is a concept that reflects
the cognitive process. It can include the assessment, diagno-
sis, and management of a patient. This includes, but is not
limited to, clinical decision making (Hrynchak et al. 2014;
Escudier et al. 2018). KFQs measure clinical reasoning (Eva
2005; llgen et al. 2012).

Research suggests that clinical reasoning skills are spe-
cific to the case or prablem encountered (case specificity,
also referred to as context or content specificity) (Norman
et al. 2006). Successful clinical reasoning is contingent on
understanding and using the few elements of the problem
that are crucial to its successful resolution. KFs represent

the critical information needed in the identification or man-
agement of a clinical problem. KFQs are focused on case
scenarios, often with two to five items for each scenario,
and illuminate the strengths and limits of an individual's
clinical reasoning. This enables the instructor to have accur-
ate information about the learner's clinical decision making
ability. For example, a KFQ will focus on those key elements
in a case history that are most likely to lead to a correct
diagnasis, either by ruling in or ruling out specific differen-
tial diaghoses. These types of items are more likely than
other forms of assessment to discriminate among stronger
or weaker candidates in the area of clinical reasoning
(Schuwirth et al. 2001; Leung et al. 2016).

KFQs have been validated by being administered to
practicing clinicians, with positive results. These include
physicians (Bordage et al. 1997), and physical therapists
and occupational therapists (Glover Takahashi et al. 2012).
These types of items appear to have predictive ability for
future regulatory complaints (Tamblyn et al. 2007) as well
as for quality of care (Wenghofer et al. 2009; Tamblyn et al.
2010). They have been used successfully with clinical clerks
(Hatala and Norman 2002; Fischer et al. 2005; Lang et al.
2014), and junior doctors (Leung et al. 2016), as well as in
licensure or certification examinations and maintenance of
competence programs (Bordage, Brailovsky, et al. 1995;
Page and Bordage 1995; Page et al. 1995; Farmer and
Hinchy 2005; Lawrence et al. 2011; Glover Takahashi et al.
2012; Brailovsky et al. 2014). They have also been used for
jurisprudence content, as well as various intrinsic CanMEDS
roles (Royal College of Physicians and Surgeons of Canada
2005) e.q. Communicator, Collaborator, Health Advocate,
Scholar, and Professional (Glover Takahashi et al. 2012).
Incorparating KFQs into assessment programs will enhance
the assessment programs and provide additional informa-
tion to faculty on learner abilities (Hrynchak et al. 2014).
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As with any type of assessment, developing strong items
will be central to how well the test functions.

Tip 1

Define the key competencies related to decision making
that are to be assessed and create a blueprint

The first step in any examination development is to create
an examination blueprint (Downing and Haladyna 2006;
Haladyna and Rodriguez 2013}). Normally a program of
instruction will have established exit-level competencies
that each graduate should achieve. Each instructional
companent will have established learning objectives that
are seen to contribute toward the exit-level competencies.
These objectives may include professional standards and
ethics, as well as diagnosis and management. In most
health professions, clinical reasoning (sometimes referred to
as problem solving) is a key component of the instructional
content, whether it is clinical or addressing professional
standards. The frequency of use and importance of each
objective will help drive the weighting process of content
development and the number of KFQs needed. This will
establish content validity of the examination.

The blueprint should be based on the instructional con-
tent for the course or program and, for a KF examination,
should address the key reasoning areas to be covered. For a
very basic example of a blueprint, see Table 1. It is not neces-
sary to fill in every cell in the table, though the totals for the
rows and columns are important in the creation of an exam-
ination. Examples of examinations using blueprints include
the Medical Council of Canada (2014), the Medical Coundil,
Ireland (University College Cork Ireland 2015), and the Royal
College of Obstetricians and Gynecologists, England. For
further information on blueprint development, see the “12
Tips” article on that subject by Coderre et al. (2009).

Tip 2
Choose a clinical presentation or situation

The type of case scenario will depend on the content area
and the level of the learner. For a more junior learner, it
might be a focused problem or a complaint related to a sin-
gle system with a typical presentation. For a mare advanced
learner, it might be an undifferentiated problem or
complaint or an atypical presentation, or it might include
multisystem invalvement.

Many organizations that have developed their own mile-
stones or competency documents [e.g. ACGME milestones
{Accreditation Council for Graduate Medical Education
(ACGME} and American Board of Pediatrics 2012}, the United
Kingdom (General Medical Council 2014}, Australian Society
of Pharmacists (Pharmaceutical Society of Australia 2010,

Table 1. Sample blueprint.
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Royal Australian College of General Practitioners (2015), or
the Royal College of Physicians and Surgeons of Canada
(Frank et al. 2014}]. When such a document is available con-
sider aligning or linking different KFQs to the different
stages, milestones or competency statements.

Tip 3

Select the "key feature” level of difficulty that is
appropriate for the learners

This is the focus for a KFQ: make sure that the KF is at the
appropriate level of difficulty for the level of the learner. KF
exams have been wused for learners at many levels
(Bordage, Brailovsky, et al. 1995; Page and Bordage 1995;
Page et al. 1995; Bordage et al. 1997; Hatala and Norman
2002; Farmer and Hinchy 2005; Fischer et al. 2005;
Lawrence et al. 2011; Glover Takahashi et al. 2012;
Brailovsky et al. 2014; Lang et al. 2014; Leung et al. 2016).
Is the learner an undergraduate medical student, a trainee
in Internal Medicine, a subspecialty trainee in Cardiology?
Each level would require a different KF.

It is necessary to identify the elements or steps most
likely to result in errars, the challenging aspects of the iden-
tification and management of the problem in clinical prac-
tice, or the common misconceptions about the clinical
scenario. This is where the writer must differentiate between
decisions or steps that are appropriate but not critical, and
the steps that must be taken to identify and manage the
patient's problem. Where are the learners most likely to
make an errar? What is the challenge in identifying or
managing this situation? It is best to make sure that each
question deals with a single KF.

An understanding of the common “real-life” misunder-
standings and/or errors made by the learners at the differ-
ent levels comes from experience in teaching and assessing
learners at a certain level. This may come out of clinical
teaching or from commeon errors seen on other types of
assessments,

Tip 4
Focus the key feature

A KF may pertain to history, physical examination results,
other investigations, clinical decision making, management,
or the application of professional standards (Page and
Bordage 1995; Page et al. 1995; Page 1999; Glover Takahashi
et al. 2012, 2013).

The KF should be stated in a single sentence. Some
examples: a fourth-year clinical clerk will be able to recog-
nize an anterior ST segment elevation Ml on ECG; a junior
doctor will recognize the substitute decision-maker hier-
archy when a patient is unable to make decisions about

Dimension of Care

Competency Area Assessment  Dlagnosis  Management  Communication  Professional Behaviour % of exam
Behavioural Medicine 20%
Surgical Skills 15%
Care of the Elderly 20%
Paediatrics 30%
Obstetrics 15%
% of exam 25% 20% 25% 15% 15% 100%
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Table 2. Sample key feature guestions in different formats.

Example 1 - Pick-N item

Which of the following are most appropriately considered ‘interests’ rather than ‘positions? (Pick 2)
A "We feel that junior doctors should respond to pages In less than 10 minutes”

B.  “We want to provide the best care—sometimes we can't wait for a page return.”

C  “Junior doctors do not respond to pages from the ward so we call repeated|y.”

. "We all would like the best communication system we can get.”

E. “We wait by the phone until calls are returned.”

Answers: B & D

Example 2 - Extended Matching item
For the following patients, select the vitamin that is most llkely deficient in the patient’s diet:
Scenarfo 1 A 24-year-old woman presents with complaints of fatigue, heart palpitations and a pricking sensation in her toes. She follows a strict vegan diet.
Scenario 2 A 65-year-old patlent who Is alcohollc presents with difficulty seeing at nightt'me. He has dry Irritated eyes and keratinized growths (metaplasia)
on the conjunctivae.
Vitamin A (rethoids)
Vitamin B1 {Thiamine)
Vitamin B12 {Cobalamin}
Yitamin B2 {Riboflavin)
Vitamin B3 {Niacin)
Vitamin B5 {Pantothenic acid)
Vitamin B6 (Pyridoxine)
Vitamin B2 {Folic acid)
YVitamin C {Ascorbic Acid)
Vitamin D {Calciferol, 1,25-dihydroxy vitamin D)
Yitamin E (tocopherol)
Yitamin H (Biotin)
m.  Vitamin K
Answer Scenario 1: d
Answer Scenario 2: a

—F o Te e 20 TN

Example 3 - Fill-in-the-blank

A 78-year-old woman presents to the office on a Friday afternoon at 4:00 pm for an urgent appointment. She is complaining of a sudden onset of blurred
and decreased vision in her right eye with distortion. She says that there s no redness or pain in the eye. She has not had any trauma. She has hyper-
tension that is under control but denies any other health conditions.

What Ts the most likely diagnosis in this case?

Answer: age-related macular degeneration

Example 4 - Matching
Match each drug with the most common side-effect:

a.  Drug1 1. Side effect 1
b Drug 2 2. Side effect 2
¢ Drug3 3. Side effect 3
d Drug 4
e. Drug s

Example 5 - Multiple True/False

Indicate whether each of the following are recommendations from Choosing Wisely Canada? (T/F)

a.  Recommend routine daily self-glucose monitoring in adults with stable type 2 diabetes (F}

b.  Don't routinely order a thyroid ultrasound in patients with abnormal thyroid function tests unless there is a palpable abnormality of the thyroid
gland. {T)

¢ Use Free T4 or T3 to screen for hypothyroidism or to monitor and adjust levethyroxine (T4} dose in patients with known primary hypothyroidism. (F)

d.  Only prescribe testosterone therapy when there is biochemical evidence of testosterone deficiency. (T)

e.  Routinely test for Anti-Thyroid Peroxidase Antibodies {anti — TPO). {F)

When using a long menu format (Rotthoff et al. 2006) it
is important that the options are single terms and synonyms
are accounted for, as well as common misconceptions.

Tip 9
Develop instructions for answering

Far each item, there must be clear instructions for how the can-
didate is to answer the guestion. Is there one answer? Three?
Can they pick as many as they like? Some aptions include:

Select up to four

Which one of the following...
Select as many as appropriate
Fill in the blank

* & & @

“Which one of the following ... " works best with the
one-best-answer multiple-choice question. The challenge
with “select up to ... " or "select as many as appropriate” is
that candidates find the uncertainty unsettling—they like

to know how many they should be looking for and select-
ing. On the other hand, “select as many investigations as
appropriate” might work well in assessing resource usage,
where a candidate may be penalized for selecting too
many investigations. Focus the instructions for answering
the KF—what is the main concept/knowledge/skill being
assessed? The instructions to be used will often be clear
when viewed in reference to the KF listed.

Tip 10
Develop the scoring guideline for each item

Various scoring options have been described for KFQs
(Page and Bordage 1995; Page, 1995, p. 162, Farmer and
Page 2005; Rotthoff et al. 2006). It is possible to penalize
critical errors. Some suggest only scoring if all correct
options are selected (Rotthoff et al. 2006); however, part
marks can also be used. The part mark approach, as well as
the summative versus average scoring approach, have both
been shown to provide higher reliability than using a
dichotomous score (Page and Bordage 1995).
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The various types of scoring include (Hrynchak et al. 2014):

s Dichotomous scoring: 0/1; Partial credit score: number
between 0 and 1

« Part mark approach: takes into account the number of
incorrect as well as the number of correct responses

« Summative problem scoring: the problem score is the
sum of the question scores within a problem

+« Averaging problem scoring: the problem score is the
average of the question scores within a problem

« Summative approach: each problem score is weighted
by the number of gquestions it contains

+ Averaging approach: all problem scores are equally weighted

Examples of scoring might be:
Lead-in: Write down the most important differential
diagnosis to rule out.

Scoring: Score 1 for the correct differential. {Note: different
terms that refer to the same condition may be granted the
same scores.)

Lead-in: Select three steps
this patient.

in the management of

Scoring: Score 1 point for each correct management; however,
if option C is selected, then score the whole item as ¢ points,
as C is contraindicated for this patient.

Lead-in: Select seven questions to ask on the history.

Scoring: Score 1 for up to five of the following seven options.
{Note: full option list includes 15 options; seven options are
most important however the item is to be weighted for only 5
correct answers.)

Lead-in: Select as many as appropriate.
Scoring: Score 1 point for up to 5 options; 0 if more
than 5 options are selected.

Tip 11
Malke sure item-writing guidelines are followed

There are books and articles that outline item-writing
guidelines. Case and Swanson (Case and Swanson 1998} is
an excellent starting point as is the recently updated ver-
sion of this guide (Paniagua and Swygert 2016), which is
available on line through the National Board of Medical
Examiners (NBME) web site.

There are also books and journal articles that address
item-writing (Haladyna and Downing 1989%a,b, Jozefowicz
et al. 2002; Haladyna 2004; Downing and Haladyna 2006;
Haladyna and Redriguez 2013) and there is evidence that
faculty development in this area is successful (Abdulghani
et al. 2015, 2017; Abozaid et al. 2017; Alamoudi et al. 2017).

Here are same key paints for developing items. Always
pose a question in a way that allows the candidate to
decide on the correct answer without looking at the
options. This approach is often called the “hand over” tech-
nigue (i.e. it is possible to answer even if the options are
covered by a hand). Following this tip will prevent having
unfocused questions. Avoid, or use extremely sparingly,
negatively worded questions; these guestions encourage
measurement error when able candidates become con-
fused, they are challenging to respond to, and disadvan-
tage those who are writing the examination in a language

other than their mother tongue. Avoid frequency terms,
such as rarely (how rare is rare?), usually (how often is
usually?}, or sometimes {once a day? once a week? once
a month?).

Tip 12
Consider the words/language used in the items

There is some research that indicates that the language
used in items may affect how the learners respond.

Weaker students will perform better when items use
medical terminology rather than lay language (Norman et al.
2003; Eva et al. 2010). In some situations, it may bhe quite
approptiate to use lay language (e.g. “a 55-year-old patient
comes in to the dinic complaining of coughing up blood”;
rather than “"a 55-year-old patient comes in to the clinic
complaining of haemoptysis™). When reasonable, use the
language that the patient would use in solving a
patient interaction, and more technical language if
interpreting diagnostic findings or reviewing a case
with supervisor.

Conclusions

KFQs are a valuable validated assessment approach to
assessing the complex knowledge and clinical reasoning that
takes place in real-life practice. Developing KFQs requires
sophisticated thinking, a deep understanding of candidates’
likely responses to questions, an awareness of candidates’
perceptions about content, and the ability to write with a
high degree of precision. Additional resources on writing
KFQs may be found on line (eg. Medical Council of
Canada's guide (Medical Council of Canada 2012), Page's
guide (Page 1999), and the Royal Australian College of
General Practitioners guide (Farmer 1998, Farmer and
Page 2005)).

Integrating KFQs into current systems of assessment
would add value by promoting clinical reasoning, as well as
identifying learners who have gaps in their ability to apply
content knowledge.
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HoUo : OSCE item development

OSCE Item
Development

IFAANA lRTNETHIT
ANATNAALAIART ATUSLNNLANRARNTATINTNLNLNA

NUNINLURE HAAR

Objective
Structured sinsamlAseasratuaaniidas
Clinical UdsztiiunnuesnisAain

Examination n1sdau
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History

1975: Ronald Harden (University of Dundee)
proposed a series of stations in examination of
clinical skills for 5 minutes per each station.

1988: Faculty of Medicine, Ramathibodi hospital
implemented an OSCE in M3 exam (introduction to
clinical medicine)

1991: Medical Council of Thailand implemented an
OSCE in medical licensing exam for foreign
graduates.

2009: Center for Medical Competency Assessment
and Accreditation implemented an OSCE as Step 3
medical licensing exam.

OSCE

» Obijective Structured Clinical Examination

» Assessment of clinical skills
— History taking
— Physical examination
— Communication skills
— Procedural skills
— Interpretation of medical investigations
— Ordering of medical treatment

mquﬁmmLﬂuLﬁﬂﬁmmsﬁﬂwﬁwmmam%qmmw(ﬂm)ﬂmxLmeamam‘ﬁ‘%ﬁwmmaTel. 02-4199978,02-4196637
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Components of an OSCE item

1. Scenario (awsawaa1wnisal)

2. Instruction for examinees (Fuuwszsingidgau)
3. Instruction for SPs (Fuussiagihennnsgin)

4. Scoring rubric (Tul¥azuwn +/- Auussineansd)

Scenario

Title

Objectives
Examinees

Clinical information
Apparatus

SP requirements
Time
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Scenario 1

¥ga : naesasenegiieiifiannisuintias

Objective : HNANBIUNNIAN1TALTRIIEN1TATIAT NG U7
anstanviandeundn waslinisiiadefignsacls

ey snAnwuwngauli 6

sawnisnl: anysol 91y 39 U Fenmsvaeviaslsanelassudne
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msitesdalsanantonnign 1 T

187 1 5 wifl (9599319078 4 WITiASe vanFefinunasitadeasouwidl)

Scenario 1 (cont.)
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Instruction for Examinees

* gUhendgilneg a1y 22 U fain1suanvios 4 Falaenan

N1lsIngIU |

1. 29nUszingUlesiean (4 % win)

2. ayuannisikadelsanfinfennnign (1/2 wifl)

Standardized Patient (SP)

* fUiENInIFIN
— gie9%9 w30 AnUnAnuanalngioe
— 1A5unsfnTvinauaainis vde aansuanefidinue
— ssnsausasldindenwunuinlnnisuanimnaso

— 1Waldlun1Tgon e UssiAwNahnAne
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SP Script

» Challenges of SP script

» Types of SP script
— Uncomplicated script
— Complicated script

SP Script

 General information about the scenario

* Information of the portrayed patient
— Name, age, and relevant personal information
(occupation, family, etc.)
— Dress (+/- make-up)
— Medical history/ physical findings
« If being asked , answered ...

* If being pressed ...., reacted....

» Cue to portray or reveal special
information/findings (cry, angry, guiding info., etc.)
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Scoring Rubric General Format

Wagan1suseLiin

1aiauysni

dl a wa | LAl
paun 1. nsufusnagioe 6

e o o
ag1duae 2 1 ¥A%a 0 ¥d

e

MauN 2. s1gaztdenaIn1s/nsUGy 3 0

faun 3 n1sitadaunenlsa

Scoring Rubric

FumnaunIsUsELiy anysal 1aiauyssu'

1.  MsuusHIAg

1.1 MIUULUIFANBIDEIFAIN
1.2 msauvagieatiegniw

2. msaudszIn

2.1 aaswndefivaIn

2.2 NanuwazYaIn1sUIm
2.3 mwansdaatnluiiau

2.8 annuszanuszanan

3. nsitaaalsa
Ectopic pregnancy

Acute appendicitis
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Scoring Rubric

AS2AU LALAAITN HaAIMNRNIYASINY

[]
a o Qs

mvundsziauidAn wiadugaianyidawain
ussenanganssuAguszfiudowna be

ATRUAUIRUNAZLUBUATNAIINTIALY
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Case content
[Thai]. Medical Education Pamphlet 2005; 1(8): 4.

dauuziinlunisanaay OSCE (Objective Structured Clinical Examination) (ﬁmuﬁ 1)

a o ar o s
@adnG lasuiismg

Objective Structured Clinical Examination (OSCE) iflumatiafiiluneaniuuas 16funsldniniuizes s
n3gauLarL Iz LNA NN aAansAnENIEALYialan uNAazTelauaIniaANEINaaiuN1sAnsaL OSCE Tag
uwvaeniilu 3 meumndiulszneudiAtyres OSCE lHun annvesland (content) {ilaunmnagnu (standardized

. V6 v al” I =® dl” &
patient) WAz @1a19¢1E WAz WU (rater) TuumANtazaananany Wennaeslantd

b4

1. Fwsnifesniaiamednnlszasdreanisasy esain OSCE dlunmsasufadldninensuin avsss

|
o aaa ]

mniseasdnisaauiiel suidiuanaiaanuanisaf ainisndssiinlffaedsau wwinwelunisdeansiu
firlog vinwenns WA wwetdungies vinwenisiwinonis udiu liasld OSCE iiednaaugiaiui
awnandnlifasdeasy MCQ

2. nauuuilaureaiienideasy (test blueprint) NAsaLAgNILANAT IUNNA kA NN ERsiBdNIs
Uszifivethainmannii An1sszydadnTunisasy OSCE Wnagauanimedlatine (Isaten lapviala Teals
“4a+) wazlineelating (Mednilsedd nnsmsaadienie naliiAuuein va%) ataznde sedsetnliiiion
y I P S B A
fagauRtiuin luiredlaizamtianinndnizesay

3. Tunnsd@auland OSCE usazde feudauliinseunguiisazidaaninuassnisaas Hun ATuasdiusy
unieu dminfleeninsgn uazduivetansdianaey anunisalfiiasnans Usedfuaznanisnsa
] ‘a‘lﬂz 1 4 Ly ‘dl k4 v ‘dl k24 A ¥ £
sumefftlaaninsgufiesuansean gunsaltlszneuisiedld scazinafisiedld wuuvefuldinzuum uas

& 4

naginTsliAzuuu

°

= Y 1 °o v L7l a dl 4 o IS a ] a dy
4. ﬂ’]iL‘lIEIuIQ‘V]F;IEﬂ’)ﬂﬁ’)ﬁ‘u’]“ﬂ’ﬂH@N’]QWﬂﬁiﬂ’m@i\T Az i landl A umiaua 13J°IJ’]®§"1EI@$L®EI®1MLH@M’]

(2 12
o

gaalantl warilszudamanlunisusalans wanannilani IR w22 RLarNAN1ATIAUNN RN TINAIHANN
Au17aunu MLEE U Tansldne

5. Tanddwiuwsazanifmasimuenamunzas Tandilfnaruiuainnsalideyanaaiuanuainisnaes
o =l dl :// v =l 1G O v [ o = Y v dl dl o
unEenluireniv) Wazaen wifvinliileniadnaananisnaeninGeulfilenies wWesminineenimag

o

AN EaNeFNUR ANNLIANzAIsian1Nz 19 (ﬁﬂﬁﬂuﬁﬁnﬂ?ﬁﬁimLﬁ@m”lﬁﬁmmﬁﬂﬂﬁmm}ﬂqsﬁm%Lﬁ”@’]"l,ai
aradld) Tnevialluusinsanani Wseuluudazanni WiinGauldilanaaauluatation 8 — 10 annil
(@eflaniiaeuunn nannsgeuedlamnuuaiugnn) varanisAnEwudie i lEnanisaan OSCE il
A ususesensUlE azdeslfinanlunisaeuetnedion 3 - 4 4alua

6. AnliiinismeuAnNANNAINIIaaLiNEEAUgUae (post-encounter probe) winfiadly ldunndly

\WasarnAmumandsindnaonuainisanuansgllandmglseasfuanaasnisasy OSCE (Wndaaangly

nuadAeaty MCQ) auflunsiiuangeuingluanflunasdianmainuutugnraanansaananfae
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Standardized

patients [Thai]. Medical Education Pamphlet 2005; 1(9): 3.

danuzinlun1randay OSCE (Objective Structured Clinical Examination) (Wﬂuﬁ 2)

=

FeAnG lasutismi

Tuunautiazaaiaueindapxfinesiunsldgiaeninsgau (Standardized patients) T OSCE neuauns
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Scoring

[Thai]. Medical Education Pamphlet 2005; 1(10): 1.

Fauuzinlunisdmaasy OSCE (Objective Structured Clinical Examination) (R21# 3)
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HOUD : Long case examination

‘g, Mahidol Universit
‘;@ | Faculty of Medicine Y JC:\JSHEE

W/ sirirajHospital e

Long Case

Examination

Suprapath Sonjaipanich MD.
Department of Pediatrics

Faculty of Medicine Siriraj Hospital
Mahidol University

2 Mahidol University
( @ Faculty of Medicine

e siriraj Hospital

Assessment approach

Portfolio
Clinical performance rating
360° assessment

OSCE, Long-case exam

EQ/Essay, Oral exam
KNOWS HOW

KNOWS
Miller’s pyramid
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ggSHEE

O s E—
Long Case Examination

1. Norcini JJ. The death of the long case? BMJ. 2002

2. Wilkinson TJ, Campbell PJ, Judd SJ. Reliability of the long case. Medical education. 2008

3. Ponnamperuma GG, Karunathilake IM, McAleer S, Davis MH. The long case and its modifications: a literature review.
Med Educ. 2009

Long-case Examination

S s eton e e

Proble.rrTs In high stake summative
* Validity assessment
* Reliability Long case exam should

be avoided

* Objectivity
“Luck of the draw:

different examiners examine

different candidates on different
patients”

Stokes J F. ‘The clinical examination: assessment of clinical skills’. Publisher: Dundee, Association
for the Study of Medical Education 1974
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[

@ e I Sose
Long Case Examination
Strengths
« Comprehensive competency evaluation

* In-depth exploration of knowledge, skills

» A powerful tool for providing feedback

* A unique opportunity to test the
physician’s tasks and interaction with a
real patient

1. Vleuten C. Making the best of the "long case*“. Lancet 1996
2. Ponnamperuma GG, Karunathilake IM, McAleer S, Davis MH. The long case and its modifications: a literature review.
Med Educ. 2009

O i I Clswee.
National Medical
Licensing Examination for medical

undergraduates in Thailand

Step 1: MCQ in Basic medical science
Step 2: MCQ in Clinical science

Step 3: Clinical skills and problem solving
1. OSCE

2. MEQ

3. Long case exam

Audanududadiunisfinyinermansaunin (fe) auzwnveaiansassaneuiaTel. 02—4199978,02—4196637“



1A9IN150USUTIUUR 509 Assessment workshop for clinical teachersicicioRele fe s = 40 10

/Z@w> Mahidol University
&/ sirirajHospital e

The Objective Structured Long
Examination Record (OSLER)

10 items
- 4 on history
- 3 on physical examination

- 3 on investigation, management, and
clinical acumen

Prior agreement on what to be examined
Assess both processes and products

|dentification of case difficulty by an
examiner

Gleeson F. AMEE Medical Education Guide No 9. Assessment of clinical competence using the Objective Structured Long
Examination Record (OSLER). Med Teach. 1997; 19(1): 7-14.

>

© i I Csmee.
OSLER’s components

: Investigations
: : Physical ’
SR/ EKNg FENITEWET C'\I/ilr? iggf;:g?;lé,n

* Clarity of » Systematic » Appropriate
presentation approach investigation

+ Communication » Examination * Logical
process technique sequence

» Systematic + Establishment * Ability to solve
presentation of correct problems

« Establishment physical
of case facts findings
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Mahidol Univer:

Facu\[y of Medicine OBJECTIVE STRUCTURED LONG EXAMINATION RECORD (OSLER) BATE: Lol
Siriraj Hospital
CANDIDATE'S .. EXAMINATION NO.
ame
Examiners are required to GRADE each of the ten items below EXAMINER:

And assign an overall GRADE and MARK concemning the candidate
PRIOR to discussion with their co-examiner as follows

GRADE MARKS CO-EXAMNIER:
P+ = Very good/excellent (60-80+) see over page

P = Pass/Borderline pass (50-55) for specific

P- = Below pass (35-45) mark details

PRESENTATION OF HIRTORY GRADE AGREED GRADE
PACE/CLARITY

COMMUNICATION PROCESS
SYSTEMATIC PRESENTATION

CORRECT FACTS ESTABLISHED

PHYSICAL EXAMINATION
SYSTEMIC

TECHNIQUE
(including attitude to patient)

CORRECT Findings ESTABLISHED

APPROPRIATE INVESTIGATIONS
IN A LOGICAL SEQUENCE
(communication process option)

CLINICAL ACUMEN
(problem identfication/problem solving ability)

ADDITIONAL COMMENTS:

Please Tick (V) for CASE DIFFICULTY

Individual examiner Agreed case difficulty
Standard
Difficult
Very difficult
GRADE Individual examiner PAIRED OF EXAMINERS
OVERALL MARK AGREED AGREED
GRADE GRADE MARK
Mahidol Unive' [ EXTENDED CRITERION REFERENGED EXTENDED MARKING SCHEME
Faculty of Medicine | GRADING SCHEME
Siriraj Hospital 80 OUTSTANDINGLY clear and factually comrect presentation of the

patient's histary, demonstration of physical signs, and organisation
of the case management. Clearly, a candidate displaying
outstanding communication skills and clinical acumen. First class
honours
EXCELLENT OVERALL case presentation, communication skills,
examination technigue, and demonstration of the correct facts and
physical signs of the case. The candidate may even display
outstanding attributes in some but not all measurable criteria. First
class honours.
70 EXCELLENT IN MOST RESPECTS of overall case presentation,
communication skills, examination technique, and demonstration
+ of the correct facts and physical signs of the case. Also excellent
communicator and demonstrates the ability to investigate and
appropriately manage the patient with a very well developed clinical
acumen. First class honours
VERY GOOD OVERALL presentation covering all major aspects;
few omissions, good priorities. Very clearly an above average
candidate in terms of communication skills and clinical acumen.
Second class honours, division 1
60 VERY GOOD IN MOST RESPECTS of presentation and
communication, but not in all respects. However, a good solid
performance in most areas assessed with a well developed clinical
acumen. Second class honours, division 2

GOOD SOUND OVERALL presentation and communication of the
case without displaying attributes out of the ordinary. The candidate
displays an overall adequate standard of examination technique.
P The patient's problems are identified and a reasonable management

7

o

o

B

@

5

o

outline suggested.

ADEQUATE presentation of the case and communication ability.
Nothing to suggest more than just reaching an acceptable standard
in physical examination and identification of the patient’s problems
and their management. Clinical acumen just reaching an acceptable
standard. Safe borderline candidate who just reaches a pass
standard

5

=}

4

o

POOR performance in terms of case presentation, communication
with the patient, and demonstration of physical signs. Inadeguate
attempt at a clear identification of the patient's problems. The
candidate may display some adequate attributes but does not reach
S— an acceptable pass standard overall.

THE MARK 40 IS NOT USED IN CLINICALS

35 VETO MARK The candidate’s performance in terms of case
presentation, clinical, and communication skills is so poor that the
standard required is not even remotely approached. Quite clearly
this candidate requires a further period of training.
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/7w Mahidol University
@ e — shee
&/ siriraj Hospital i e e e

* To standardize patients
- Real patient, No SP

- Case difficulty
1. Standard case: 1 problem
2. Difficult: up to 3 problems
3. Very difficult: > 3 problems

* To standardize examiners
- Two examiners
- Increased number of items and fixed structure

- “Conscious” examiner; measure what it is
supposed to measure

,K"TJ“A Mahidol University
@ S — s

&I siriraj Hospital [T rr—

Tarnnuavad @37, lnNIFaL long case
1. wwdiheaiiedes 2 g
2. Tan w30 Twaaaas ainUINAUINTTIRILNNERNN
3. fihulu wia filwuen

4. EﬂLLUﬂJﬂ’]iaﬂU 3 UUADU

1) Patient encounter under direct observation 30 U
2) Case discussion 20 — 30 W

3) Patient encounter 10 w17

mQuﬁmmL{‘JuLéﬂﬁ”mmiﬁﬂwﬁwmmam‘qmﬂm(ﬂm)ﬂmxLmemam‘ﬁ‘%iwwmmaTel.02-4199978,02—4196637



1ATIN150UTHTIU U 599 Assessment workshop for clinical teachersydsiecioNeleire] o/=IgVA040

Mahidol University
Ity of Medicine
aj Hospital

Long Case Exam:
Clinical Competencies

| Hsoytakng(s) |
| Physcalexamination(15)
| Data organization and presentation (10) |
[ Case discussion: reasoning and analysis (15)
[ Decision making and problem salving (15) |

‘ Communication skills (15)

‘ Professional attitudes and etiquette (15)

‘g Mahidol University
Siriraj Hospital

P ————

Long Case Exam:
Level of Competencies

Very Good - AUINABIATUHIU AINNTTDEAT 80
Good - ANWONABIATUNIU TB8AT 60 — 80

Require - AWINABIATUAIW UasNINToLaT 60
Improvement (lairim)
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HKoUo : Portfolio
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TununnardnsAnin (Effective Uses

of Portfolio in Medical Education)
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Lufﬂ\‘i@’ml,ﬂwmm FRANRIALAAINHNTINNDLASAINN 1. Challis M. AMEE Medical Education Guide No. 11 (revised):

) o X = o = o = = Portfolio-based learning and assessment in medical education. Medical
L@ﬂﬂmmuﬂﬂﬂmqwﬂmmm UINUNANIN T a0

eacher 1999;21:370-86.

David MFB, Davis MH, Harden RM, Howie PW, Ker J, Pippard MJ.

WauaRan ldwiuanudAtyaasnisld portfolio fimna 2
AMEE Medical Education Guide No. 24: Portfolios as a method of

o 4 a a 4 nﬂl dp
i lddsz@ansninanaslsd deiloyuniludlalalaenis student assessment. Medical Teacher 2001:23:535-51.
‘]J o o a seL v @ o o o ¥ 3. Dent J, Harden RM. A practical guide for medical teachers. Elsevier
TUNAUAR TEUTIA LRLUUAITNAN AL LAZNITRATIN Health Sciences, 2013.

4. Van Tartwijk J, Driessen EW. Portfolios for assessment and learning:

UNNIANAGLETNNT L portfolio
AMEE Guide no. 45. Medical Teacher 2009;31:790-801.
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S@. AS.UW.Badnd losudisau

HoUo : Clinical performance ratings

Clinical Performance Ratings

FaANA lasuismil
NANTINAREIANARNT ATLZLNNLANRRSATINITNEILNA

NUNINUAY YRR

Competence and Performance

« Competence = The capacity of a person to
perform a defined task (Maximal ability)

« Performance = The actual act in carrying
out or execute the duty (Typical ability)

171 Audanududadiunisfinyinermansaunin (@) auzunvemansAssianeiuiaTel.02-4199978,02-4196637
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Clinical Performance Ratings

Ratings of clinical performance based on
observing real-life clinical practice by
attending faculty members

Obijectives

o v v

* LHAFUFANITOUTHUATD 819158LNBUTHAINITE
— vannanmaiuguweasnisussfin performance ratings s

— wimwwuuUsadu clinical performance ratings s
A nd Fevinlugnisusziiiuiignaas uazifieonse
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Outline

* Clinical performance ratings
— Advantages and disadvantages

— Improving the rating quality
* Raters
* Rating instrument

Clinical Performance Ratings

« Advantages
— Typical performance assessment
— Motivation for clinical learning
— Inexpensive

Audanududadiunisfinyinermansaunin (f) auzunveaans s sianeuiaTel.02-4199978,02-419663
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Clinical Performance Ratings

« Disadvantages
— Subjective ratings
— Unstructured settings

— Adequacy of observation
— Low reliability

Rater Errors

» Construct-irrelevance variance in
performance ratings that is associated with
raters’ behavior, not with the actual
performance of ratees

 Valid use of clinical performance
assessment requires monitoring and
controlling of rater errors.

Myford, C. M., & Wolfe, E. W. (2003). Detecting and measuring rater effects using many-

facet Rasch measurement: Part I. Journal of Applied Measurement, 4, 386—-422.
8
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Reducing Rater Errors

* Improving raters
* Improving a rating instrument

Improving Raters

1. Rater training
2. Rater monitoring
3. Rater feedback

Audanududadiunisfinyinermansaunin (@) auzunveaansAssiane1uia Tel.02-4199978,02-4196637
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Rating Instrument

e Iltem

« Scale

Instrument A

1. How much time do you spend on homework?
A. 1 hour/day B. 2 hours/day
C. 3 hours/day D. 4 hours/day

2. The amount of homework for this course was ...
A. too little B. reasonable C. too much

Writing Effective ltems

Remember your purpose

Keep it simple

Focused: include only one topic per item
Start with easy-to-respond items

Group items into sections, position these
sections in a logical order

Audanududadiunisfinyinermansaunin (f) auzunveaans s sianeuiaTel.02-4199978,02-419663 176
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Characteristics of A Good Scale

1. Well-defined category
Appropriate number of categories
Proper handling of middle category

2.
3.
4. Ordered
5.

Research-based
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Group Work

¢ Yenansdeenuunludsziiu performance luusunlailii

e = 4
ANNTHNAULNLIUB

1. ltem: Avusvihdananansdazdssiiwianualuiuytsziu

2. Scale: 1asnuilsihdauazaine scale gvsuiindaii

(1981 10 W17)

Key Points: Performance Ratings

Remember what to observe

Rate when you still remember the students
Multiple ratings: multiple raters, time points
Rate when you are in a stable emotional state

Be consistent in your rating standards (within
and across groups)

Rate each item independently: avoid halo effect

Use the full range of scores: avoid restriction of
range
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Assessment workshop for clinical teachersyAsiENcioNele (o) o= gVA0)2A0)

13, 1n1zumn) LBt U BRIRLRN

( ) ’ ~
S e OpTLLS
T g T, =5 P
vy, o
MEMIT CRPW?F?FSW#C;H G._\,:,m _.nﬁ_,nﬁhzvrvrs Cr_,nG_.n_\_vj._.Sj,Fn/FShrC o s .
3GZ_ACRFW:F2|_\__GWFR—1E = - -~ ﬁ—.ﬁa—.nﬂ_haz_.na »m,ﬁ\a\_,_,n%_u\_ﬂﬁ_,n q'¢
__.nb_> sz .G_.nrm:;_,nﬁm‘ﬂv:: C\rahn__.unm ?Sﬁﬁmﬁn;ﬁn@r@ Wu gnﬂmﬁn;;_ﬁ Cr;_@gmﬂgnﬁmﬁn;;_ﬂ
R
mﬁ_.nzn/m_ﬂmSM—s,hrGJvaj aﬂ_.nzvm_ﬂm_\r%gh—.@d _uﬁ_.nZOﬁ_ﬁm_\_vﬂz_vaGa GOFEG .
vm_ﬂm_\r%;mrgﬁd GSRHGR " MLLIRELZVIIYYVLT | ¢
NLUYRULLRL enBeLy RHSW?F\GG_HGF.QEF?KZ,:GWFC RHGR;Z,:EF.COFWO\KFGF?K@,:G LUtz @ﬁmrcvrmokraﬁﬂzauﬁ_m
cTpEELUAEN TTREELU cOheELy - o
Dﬂ_.nK@thfC;H:mhﬂ_vmh a@ﬁmﬁ—.nzzjshfcﬁﬂﬂmppez_ﬁh 291RE K@JJGWFC; G_.HQFGK;W Or,mmhﬁ,_.mmthn@jmﬁ_..fZZﬁGwrC ;GFGB;\MR—.H.G [
GRIEEN MEROMIEN] RLEYOBLINAELIDELER I, AUNBL 19 NYITLYMELY],ELM ULILYMERUY
FGGJCSFG_HW ESHS_FB:_H,_ 23UI8LUUIN

19, ULE DBV OR[TITETE, 21
MRALItAINE] ANEL UM

aSwﬁﬂE:_.S_.E F13eUBRLULYN
sLU ?FGC@G: rzcmsews_.ﬂr

:m_d_ahcsmrcvsjwrc Gcz_,aw_._“
TtLew zE.GC@G_.H LELICYRLY

:m_.SahCGervG,_._wrc BBMAET
TtLew zFGC@G_.H LELICYRLY

_.nmnr_,n_\_,:k_,ﬂ\wuvrﬁwrc &

;Fﬁmazjﬁaamcwrc

EYIEMILLYY

ELUGLANTR EWRLLYY,

omdﬁsaﬁssﬁnsangdrﬁcﬁc

CEIVERLY

(AA7) AR WNNEAIARNS A3 51¥WE1U1a Tel.02-4199978,02-419663

MEW)ALIEN EMYIELEVULT ALOEELUGLANNEALTINBALUE YIMILEYILY EMIELEYREOENT TpyreLeBogooen ENREILLUNYBELIELERLEY T°C
TUMIMELRETINLLS '€
wLLzEN vey . . i .
REMRUNA S IELEYOLER NEAYEL LRIYLRBRENRE N o uLrte EMoMYLsReNBEH ULty BLRS/BLHMULLIERELY 97
Bt KSR o LRI ALY L sRenBE [Lf A :
EREILMACCEINYE ) LRINLEY ELURIALCE ULTOLENEY FEMUSTGIMINLG " )
NRLMRLIUN ULIERSS MYIEMANLBORY MLEWHBTN, CEWELERWY LILTINM MEWRRITY RBLRELLRT ULTEPREunEn BREILILELURRUIA G°C
TLuBuy
uuuy MRALITIOLAE MRALIMICLBEELULIY
LpsLunLERMaRUIR LMoL LG LLUBLMLLOSURERENBIELYBY LACEURL N BrLBL AT
BLRELH/38N SLUBULIL NMLUYYELUBLILEEW ULROLENEY LU CRABCILL 9 .
° LU NMEWNEALITNY ERMIRLR EIOELUIRYELUN) faLIL R tLLY ELUBBYLIAELY b7
SLUNEWREER, Lanznng CEMIBLRRLLUELUCE N , et ; BoeHUBLAEL Une BN, CESUC e L
Lungwy AL 9y, oyl 191 fisLPUELUBIALASLTELY ._,_FEE oL e B T G
e oo Ay LRI UBBALABELIELY oLpenele) fayLneLus L
aj0u ssaub0id BRI, 219 “910u B2IbANS/2.NPa20.d pye/eRERRLE
Bl ‘310U ssa1601d PYEANTEREERLENS BLANLE .
o o BLRC LBULASIL MULRANNLONULALTT GUfT, Cen ULBMLE NGRS nREEenm nlnewfoyLpeitenls NEMALRLIBANREL €7¢
nLenftyLpuekereln Ay i n, BN ndsneufogLpeien
" " METOLY].EN MLOCLIAL L0GOHLYELUBLR TLONGERLEROGITILY N - =
L gy i yvagiendy WMAUEMLELILLIE, BT (EBUL QN EMBUIUEMBELRLE 0CWUl 2uM wMlIMIGELELTLE MEBUl e agsLustIntil . £
s e f 191, LRULELURNMYMNELULEN 9], LRULELUZENMYMNELULEN @,_,rmcwmrc;z,_ﬁ@:mhrccmz,_ 1 (X S
cGEMUR TAfBRUn cEne &
LnfaunuaLeviogeLy MALLYILOYLLUANNEOEON ntue|LufsEunpMaLeeILeY omdnsaﬁss,_,rsaamcdds;rmsdnsc uUBBYLLLUASEUNELY T°7 s
aenuufieieRtceneeeLy yoekrepe) LufapefeReence uefisw) Lufiefenteence uefsw) Lufieienteence ©
- ZRUN T =
@ o)
T RS UG, BL GOLREN IR =
- SLUM R BUBALILITLIGELIEL eNBELUNY L) WURALTLRLILOR ENBELUNYE) WURAL[TLILLILBEL LY e 'g <
s 1,0 ABYLBUAMLERMERLE WIS unyeLREWL R NLERMERLLYT RBNYOLEEABYLRUNLENMENLEY]S 2
3 =
= oninLrn Nz IsLUBREYN pas
Z I, =
= U] nLownlrieeices Rehew 3S
M L4
7] URMN/LRLYLY unLownBnruy &
% ey e L1 dm
r CLALBEMRLLLPYLURLBBUMNAZIGY z
c . 2
< 9 RRUMILRUBURcERALVATE L LUREIZL TN &
e &
& =
— Pencd




TA59n50UsIBIUUR 309 Assessment workshop for clinical teachersgisplcIoReIate] 1S S48

1

msisziiiunisdiinaunieaaiin (Clinical performance assessment)
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a o a¥ o
Fedna lasuiiinu
Purposeful assessment drives instruction and affects learning.
Wisconsin’s principles for teaching and learning
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HoUo : Workplace-based assessment
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CLINICAL TEACHING MADE EAsy

Workplace-based assessment

Workplace-based assessment is now widespread throughout medicine. If carried out well, such assessments reconnect
teaching and testing to the benefit of the learner. But workplace-based assessment brings a unique set of challenges
to medical education and requires fresh thinking about how we consider and construct assessment programmes.

his article outlines some of the prin-
Tciples underpinning the design of

workplace-based assessment and
considers some of the tools that have been
adopted for use within assessment pro-
grammes. The unique challenges of work-
place-based assessment are considered, in
particular the thorny issue of ‘reliability’.

What is workplace-based
assessment?

Workplace-based assessment refers to the
assessment of what doctors actually do in
practice and is predominantly carried out
in the workplace itself. Workplace-based
assessment in the training context relies on
the use of tools for gathering information
about aspects of trainees’ work which are
then used as vehicles for offering direct,
timely and relevant feedback. The collec-
tion of workplace-based assessment data is
learner-led and brought together, usually
in a portfolio of evidence, to inform judg-
ments about the trainee’s overall progress.

So how does workplace-based assess-
ment fit with traditional forms of testing
in medicine?

Miller (1990) provides a useful pyrami-
dal model (Figure I) for mapping assess-
ment methods currently available in medi-
cal education and illustrates how work-
place-based assessment relates to the
assessment of clinical competence.

‘Knows’ forms the base of Miller’s pyra-
mid, the entry point in the development
of expertise. This tier is best assessed using
simple knowledge tests such as multiple
choice questions. The next tier up ‘knows
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London University, and Visiting Professor,
University of Bedfordshire and Dr Nav
Chana is Senior Lecturer in the Faculty of
Medicine and Biomedical Sciences, St Georges
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of General Practice, London Deanery

Correspondence to: Dr T Swanwick

how’ seeks to measure understanding or
application of knowledge and is assessed
using instruments such as unfolding
patient management problems, extended
matching or short essay questions. Higher
up, objective structured clinical examina-
tions assess at the ‘shows how’ level where
students are required to demonstrate not
only knowledge and understanding, but
that they can bring together and manipu-
late relevant knowledge, skills and atti-
tudes in a controlled situation.

The problem is that what doctors do in
controlled assessment situations correlates
poorly with their actual performance in
professional practice (Rethans et al, 2002).
Assessment of competence in a contextual
vacuum is all very well but how can we
know what happens in the messiness of real
professional practice — what the doctor
actually ‘does’? This is where workplace-
based assessment comes into its own.

Is it useful?

The utility, or usefulness, of an assessment
has been defined as a product of its relia-
bility, validity, cost-effectiveness, accepta-
bility and educational impact (van der
Vleuten, 1996). Utility can be applied to
an entire assessment system or to an indi-
vidual assessment method or component
of the system. The concept is important in
that no single element should be regarded

Figure 1. Miller’s pyramid. From Miller (1990).

as predominant. Assessment design then
inevitably leads to a trade off between
individual elements. Thus, traditional
approaches to maximize the reliability or
reproducibility of assessments can have a
negative educational impact on the learner
by reducing the opportunity for meaning-
ful developmental feedback. Workplace-
based assessments offer high educational
impact but might not be as reliable as
other highly structured tests such as multi-
ple choice questions.

Historically, the seductiveness of stand-
ardized testing led medical education to
rely on externally administered assess-
ments delivered at the end of programmes
of training. Workplace-based assessment
offers an opportunity to re-evaluate this
situation and reintegrate teaching, learn-
ing and assessment (Figure 2), in other
words, providing assessment that is ‘built
in’ and not ‘bolt on’.

From methods to programmes

Traditional approaches to medical assess-
ment have been founded on the notion
that domains of competence (e.g. problem
solving, communication skills) are stable
and generic. It was considered possible to
design tests that assessed these domains
separately and reliably leading to a ‘one
trait, one instrument’ approach (Schuwirth
and van der Vleuten, 2004). However,
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there has been a growing realization that
competence is specific to particular clinical
situations or contexts. In order to over-
come this problem, it is vital to sample
widely across both the content of the cur-
riculum and the contexts in clinical care is
delivered.

Given the complexity of assessing pro-
fessional competence it is now recognized
that assessment should be construed as a
programme of activity requiring the acqui-
sition of quantitative and qualitative infor-
mation from different sources. As a major
contribution to such programmes, assess-
ing doctors in their actual working envi-
ronment offers the opportunity to gather
information using a variety of different
tools, so building a ‘rich picture’ of their
working practices.

Workplace-based assessments will not
replace standardized assessments. There
are issues in relation to reliability as a
result of inconsistent application of tools
by different raters or assessors. There is
potential conflict in the role of the trainer
who is supervising the learner, but also
involved in the assessment process. And
there are problems of attribution when
routinely collected clinical practice data
are assessed. So in order to gain the bene-
fits while mitigating the risks, a number of
key issues should be considered in the
design and implementation of such assess-
ment programmes.

What to assess?

The areas chosen to assess in workplace-
based assessment are usually expressed as a
series of competencies. These should be
blueprinted against the curriculum and, in
the way they are expressed, should encour-
age learner development. Let us look at
those three issues in a little more detail:

Competency-based

Workplace-based assessment is usually
competency-based. Despite criticisms of
competency-based education as a whole
(Talbot, 2004), concerns have usually been
voiced where competencies are viewed as
narrow, reductionist and overly simplistic.
Competencies used for designing work-
place-based assessments are best written as
holistic statements which are framed as ‘a
complex structuring of attributes needed
for intelligent performance in specific situ-
ations’ (Gonczi, 1994).

Evaluation or quality assurance ——» . Objectives or outcomes

L/

—

Assessment

Methods

Figure 2. The educational paradigm: integrating teaching, learning and assessment.

Blueprinted

To ensure that assessments are integrated
with the curriculum, competencies chosen
for assessment should map directly onto
the curriculum to ensure that there is both
adequate coverage and widespread sam-
pling. Some aspects of a curriculum will be
more efficiently assessed through other
means, clinical knowledge being an obvi-
ous case in point, however, some will be
best assessed in the workplace. Indeed
many aspects of professional performance
such as team working, leadership and
commitment to continuing professional
development, are virtually impossible to
assess in any other way.

Developmental
As already discussed, workplace-based
assessment offers the opportunity to con-
nect teaching, learning and assessment,
and the developmental aspect of the assess-
ment should therefore be a key feature.
Developmental progressions in the litera-
ture, such as the novice to expert progres-
sion described by Dreyfus and Dreyfus
(1986), may be helpful in constructing a
developmental continuum of competence.
Such a continuum has the advantage of
explicitly illustrating the direction of travel
for trainees, rather than merely pointing
out the level below which they should not
fall. This supports the concept of ongoing
evidence collection throughout the train-
ing period, but with regular, well-circum-
scribed staging reviews at which the devel-
opmental framework is reviewed and the
learner’s progress through it judged.

So, workplace-based assessment pro-
vides useful formative and developmental

feedback but it also has a summative role
and informs judgments about overall
progress. This raises the tension of poten-
tially mixing formative and summative
elements, but it is possible to address this
through the careful design of the assess-
ment system. Separating the interpretation
of evidence from its elicitation is one way
around the problem (Wiliam and Black,
1996). In other words, when it is assess-
ment time, the learner needs to know, and
be adequately prepared for it.

How much evidence is enough?
Collecting ‘sufficient’ evidence is essential
in making a judgment about the attain-
ment of competence. As we have seen,
sampling widely across a number of clini-
cal and contextual situations is important
to overcome the problem of case specifici-
ty. In the assessment of ‘work’ there is no
single method that will do it all and a vari-
ety of sources of information will be
needed. This gives rise to the notion of a
‘tool-box’ of assessment methods.

In considering individual tools it is
worth recognizing that, even unstand-
ardized, they can be made sufficiently
reliable, provided the tools are used sen-
sibly and expertly, and enough sampling
occurs (van der Vleuten and Schuwirth,
2005). But it is important to remember
that the tools themselves only form a
small part of an overall assessment pro-
gramme and attention should focus on
the utility of the entire programme of
assessment, not just the individual tools
themselves.

Confidence in the reproducibility of

judgments made on the basis of work-
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place-based assessment can be improved
through triangulation. This involves using
a range of different methods to collect evi-
dence using multiple raters over a sustained
period of time. Triangulation with other
assessments external to the workplace is
also important and an overarching assess-
ment strategy for each training programme,
in which workplace-based assessment is
supported by other test methods — such as
those of ‘*knowledge” and ‘skills for clinical
method’, is essential.

Which methods?
The methods for used for providing feed-

back and gathering workplace evidence in
current use tend to be variations on one of
four themes; observations of clinical activ-
ities, discussion of clinical cases, analysis
of performance data and multi-source

feedback.

Observations of clinical activities
Traditionally, clinical skills have been
assessed by the ‘long case’ presentation.
The problem of case specificity using this
technique, limiting the potential to sam-
ple widely, has given rise to the mini-
clinical evaluation exercise or mini-CEX
(Norcini et al, 1995). This tool has been
developed to assess the clinical skills that
trainees most often use in real patient
encounters. It is based on assessment of
multiple complete or partial clinical
encounters observed by an educational
supervisor or other clinician.

The direct observation of procedural
skills (DOPS) is another widely used tool,
and one of a number of similar instru-
ments based around the assessment of real-
life activities where the focus is on the skill
with which the activity was performed.
“The consistent feature is that one or more
assessors, who are trained in the assess-
ment of that skill, make a judgment about
a real life performance’ (Postgraduate
Medical Education and Training Board,
2007).

A raft of other observational tools
encompassing a wide range of workplace
activities are in also current use including
the procedure-based assessment of the
Intercollegiate Surgical Curriculum, the
mini-imaging interpretation exercise of
the Royal College of Radiologists and the
assessment of teaching of the Royal College
of Psychiatrists.

Discussion of clinical cases

The origin of the use of case-based discus-
sion in UK training assessment systems
stemmed from their use in the General
Medical Council’s performance procedures
(Southgate et al, 2001) deriving originally
from chart-stimulated recall oral assess-
ments used in the USA and Canada. Case-
based discussion is one of the evidence
gathering tools used in workplace-based
assessment in the UK foundation pro-
gramme and is also being used in specialty
training programmes such as in medicine,
paediatrics and general practice.

Analysis of performance data
Norcini (2003) describes the basis for mak-
ing a judgment on clinical performance
data as having three potential sources; out-
comes, process and volume. Outcomes of
care, while being the most desirable meas-
ure, are limited by problems of attribution
(to the individual), complexity, case mix
and numbers. This is a particular problem
in the assessment of trainee performance.
The process of care is more directly
attributable to the individual doctor but
effective processes do not necessarily mir-
ror the best patient outcomes. The use of
volumes of activity is premised on the basis
that the more of a given activity that a
doctor performs, the better their quality of
care is likely to be. This basis for judgment
is typified by the log books of the craft

specialties such as surgery.

Multi-source feedback

The aim of using multi-source feedback to
assess doctors in the workplace is to view a
person’s work from a variety of perspec-
tives. In medical settings, physician col-
leagues (peers), co-workers and patients
can be asked to complete surveys about the
doctor. The person being assessed receives
feedback based on his/her own aggregate
ratings, usually along with average ratings
of others being assessed at the same time.
There is also a clear opportunity for com-
paring self-assessment data with those pro-
vided by raters.

Multi-source feedback tools can be sub-
divided into peer-rating tools, such as the
mini-PAT (mini peer-rating assessment
tool) used in foundation training, and
patient satisfaction questionnaires, a sig-
nificant number of which are in use in the

UK (Chisholm and Askham, 2006).

Portfolios

Workplace-based assessments are usually

collected within a structured portfolio. A

portfolio comprises a dossier of evidence

collected over time, which demonstrates a

doctor’s education and practice achieve-

ments (Wilkinson et al, 2002). There are

many portfolio models (Webb et al, 2002)

but in essence, if well constructed, a port-

folio should chronicle the journey of a

learner towards the attainment of profes-

sional expertise. A portfolio:

B Aims to serve as the reflective learning
log of the learner, available to be shared
with his/her educational supervisor

B Demonstrates the learner’s progress
towards covering the breadth and depth
of the curriculum

B Acts as a repository for assessments

B Provides a framework for learning agree-
ments between learners and teachers

B Charts a learner’s progression and can
help in making career choices and
decisions.

The majority of portfolios used in medical

education are web-based although with

significant differences in structure and
design between specialties and stage of
training,

Quality assurance

Returning to the concept of utility, work-

place-based assessment has huge strengths

in the area of validity by virtue of its assess-
ment of real or authentic material.

Potentially it may have significant educa-

tional impact because of the reconnection

of teaching and learning. Acceptability and
cost-effectiveness are also potential winners
but depend largely on how programmes are
implemented. There are, however, signifi-
cant issues with reliability as understood by
traditional psychometric approaches. As

Southgate et al (2001) point out, ‘establish-

ing the reliability of assessments of per-

formance in the workplace is difficult
because they rely on expert judgements of
unstandardised material’.

In workplace-based assessment there are
several specific threats to reliability:

B Inter-observer variation: the tendency
for one observer to mark consistently
higher or lower than another

B [ntra-observer variation: variation in
an observer’s performance for no appar-
ent reason (the ‘good day/bad day
phenomenon)
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B Case specificity: variation in the candi-
date’s performance from one challenge
to another, even when they seem to test
the same attribute.

In the context of workplace-based assess-

ment it is therefore helpful to reframe

reliability as an attempt to maximize ‘con-
sistency and comparability’. Baker et al

(1992) propose a number of activities that

can help to do this, namely:

B Specification of standards, criteria, scor-
ing guides

W Calibration of assessors and moderators

B Moderation of results, particularly those
on the borderline

B Training of assessors, with retraining
where necessary

B Verification and audit through the col-
lection of assessment data.

It is clear, then, that the implementation

of a successful workplace-based assessment

programme will require training for asses-
sors, arrangements for calibration, a proce-
dure for the moderation of results and a raft
of quality control checks. The more that
teachers can be engaged in assessment, for
example in selecting methodologies, gener-
@ ating standards and discussing criteria, the
more the educational benefits of this pow-
erful form of assessment can be realized.

Conclusions

Workplace-based assessment offers the
opportunity to connect teaching, learning
and assessment, provides a means for assess-
ment of problematic areas that require
evaluation of real performance in practice
and is a useful component of an overall
assessment programme. In order for its
benefits to be realized there needs to be:
clarity about what is being assessed through
the identification of holistically described
professional competencies; attention given
to the developmental nature of the assess-
ment; a variety of assessment tools used to
gather evidence from multiple clinical con-
texts using multiple raters; and processes in
place by which evidence can be collated,
synthesized and judged at regular intervals
by an educational supervisor to assess the
learner’s progress with consistency and
comparability across assessment pro-
grammes maximized through a robust pro-
gramme of quality assurance. BJHM
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plex and deliberate process of thinking about and
interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and
with a definite purpose.

Reflection is a highly personal process, and the outcome
is a changed perspective, or learning.

Atkins and Murphy (1995)

Five Levels of Reflection

Reasoning

Relating

Responding

Reporting

Bain JD, et al. Reflecting on practice: Student teachers’ perspectives, Flaxton, 2002..
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Examples

Reporting: suilszemuiias...

Responding: swianreimuianizas. .

Relating: ... sufifanlunsasretasay OSCE Aa...
Reasoning: wmwiesay OSCE #isueangilassin
uas lanLmNmhanaz... duarsazunlalng..

Reconstructing: aueanuvuumsilsziiiunaialvsilaeg...

Bain JD, et al. Reflecting on practice: Student teachers’ perspectives, Flaxton, 2002..

Discussion
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Summary of the Workshop
hursday

—MCQ

— Constructed response exam
—OSCE

 Friday
—Long case exam

— Portfolio

— Clinical performance ratings
— Workplace-based assessment

Duestions & Comments

Cherdsak.ira@mahidol.ac.th
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