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Multiple-Choice Questions

» Advantages
— Objective scoring
— High internal consistency reliability

— Strong research evidence to support its
validity

— Efficiency in testing and scoring

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

- Cherdsak.ira@mahidol.ac.th

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978
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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
Multiple-Choice Questions
+ Limitations
— Cueing of correct answer
— Random guessing
— Testing of trivial knowledge
— Difficulty of development of good MCQ items
— Focus only in cognitive abilities, not good for
assessing psychomotor skills or attitudes
Twelve Steps for Test Development
1. Overall plan 7. Test administration
2. Content definition 8. Scoring
3. Test specification 9. Passing score
4. Item development 10.Reporting results
5. Test assembly 11.ltem banking
6. Test production 12.Technical report
Downing SM, Haladyna TM. Handbook of test development. Mahwah, NJ: Lawrence
Earlbaum Associates 2006.
6
1
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Activity

* Open a web browser

Go to http://socrative.com

Select [Student login]

* In Room name, type in: IRAMANEERAT
Click [Join]

» Type in your own name

Multiple-Choice Questions

Acute intermittent porphyria is the resu

B. Glucose
. Fatty acid
D. Collagen

\ Heme

Options
- Distractors
- Correct option

Correct Answer: E. Heme

Cherdsak.ira@mahidol.ac.th

Twelve Steps for Test Development

. Overall plan 7. Test administration
. Content definition 8. Scoring

. Test specification 9. Passing score

. Item development 10.Reporting results
. Test assembly 11.Item banking

. Test production 12.Technical report

o O WDN -

Downing SM, Haladyna TM. Handbook of test development. Mahwah, NJ: Lawrence
Earlbaum Associates 2006.

8

A Good MCQ Item

1. Content
2. Structure

Multiple-Choice Questions

- a extremmities for 4
days. PhyS|caI exam revealed T 37.8 c, BP 130/80 mmHg P
94/min, R 42/m|n He has symmetncal weakness of both sides o

extremi gp tendenTeflex

Stem

Lead-in

Options
- Distractors
- Correct option

Correct Answer: C

Assessment

AUgAUITUIAANIUNISANTINGIAENS VW (AFD) ACUEIWNEAIARSASSIBWEIU1A Tel. 02-4199978
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Guidelines for MCQ items

Content guidelines
Format guidelines
Stem guidelines
Option guidelines

Format Guidelines

Simplify vocabulary and sentence
structures

Avoid presenting unrelated information,
minimize reading time

Proofread each item for correct grammar,
punctuation, and spelling

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

Cherdsak.ira@mahidol.ac.th

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

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

Guidelines for MCQ items

+ Content guidelines
» Format guidelines
+ Stem guidelines

 Option guidelines

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978
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Common Problems
A. Knowledge about test takers
v - o . o B. Approaches and strategies of teachers
“Il’ﬂNﬂW@ﬁﬂeluﬂ']’iﬂ’i'N‘ll’ﬂﬂ’ﬂUﬂ‘iuﬂ
swn. 1Badnh losudshil
ARIIFREFERS AMSLNNEANERSASIIINE U
aNINeIaeNAng
19 20
Activity Common Pitfalls
* Open a web browser + Grammatical cues
* Go to http://socrative.com * Logical cues
+ Select [Student login]  Absolute terms
* In Room name, type in: IRAMANEERAT + Long correct option
* Click [Join] * Repitition
» Type in your own name » Convergence
+ Suggestion by other item
Common Problems Common Problems
A. Knowledge about test takers 1. Objectives
B. Approaches and strategies of teachers 2. Stem
3. Options
23 24
Cherdsak.ira@mahidol.ac.th 4
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Objectives Stem
* No clear objective * Multiple ideas
* Curriculum mapping + Confusing information
» Recall/Comprehension/Application » Too much information
+ Text vs photo
+ Grammatical errors
25 26
Options
* Inappropriate cues
* Inadequate number of options
 Non-functioning options
27
Cherdsak.ira@mahidol.ac.th 5
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Steps for Effective Test Development

n Overall Plan B Design & Assembly E Passing Scores
E Content Definition E Test Production m Reporting Results

a Test Specification m Test Administration Item Banking

ﬂ ltem Development !:’ Scoring m Technical Reports

Test Specification:

Operational definitions of content
Framework for validity evidence
Characteristics of test items

1. Nature of content - Learning

2. Nature of learning - ’s taxonomy

Bloom’s Taxonomy: Cognitive domain

Create
Evaluate
Analyze
Apply
Understand

Remember

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978
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Table of specifications/ Test blueprints Category Weights

High-stakes exam Practice analysis
Contents Remember | Understand Total
Learning outcome 1 .
Medium-stakes exam A of experts
Learning outcome 2
Learming outcome 8- Subtopi Low-stakes exam An instructor’s judgement
Learning outcome 3 - Subtopic 2
5 6

Table of specifications for content validity Table of specifications for content validity

. uwiin | Swoudesey
(59100%) | (32 300 H0)
B1 General Principles 33% 100
Contents Remember | Understand | Apply Total BL1 | Biochemistry and molecular biology 10
B1.2 Biology of cells 10
B3 |Human and genetics 5
Learning outcome 1 1 2 2 5 BL4 Normal immune responses 12
B15 | Pathogenesis, pathophysiology, basic pathological 2
Learning outcome 2 1 2 2 5 process and laboratory investigation
BL6 Gender, ethnic, and behavioral considerations 10
Learning outcome 3 - Subtopic 1 2 2 4 5 affecting disease treatment and prevention,
including psychosocial, cultural, occupational, and
environment
Learning outcome 3 - Subtopic 2 1 1 3 5
BL7 | Multisystem processes 6
B18 | General pharmacology 12
BL9 | Quantitative methods 10
Handbook o -
7 8

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978
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AIBENN o. A 70-year-old woman was
brought in an emergency room with alteration of
consciousness. Her vital signs were stable, but
her Glasgow coma score was E1V1M3. After
endotracheal intubation, the next step is to provide
intravenous administration of ...
A. lumbar puncture
B. computerized scan of the brain
C. glucose with Thiamine

D. Sodium bicarbonate
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MA8E199 la. Which organism is the cause
of syphilis?

A. Neisseria gonorrheae

B. Chlamydia trachomatis and Giardia lam-
blia

C. Treponema pallidum

D. Ureaplasma urealyticum and Myco-
plasma genitalium
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A2B819N &. 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.
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A22819%7 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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A. Amoxycillin PO

B. Ceftazidime IV + Amikacin IV

C. Amphotericin B IV + Ceftazidime IV

D. Cloxacillin IV + Metronidazole IV

Tudnati1af <« Dlansdarndaenaag iy
o o A Ao A Ha a o= o =
dioe Tusiaranasaaaniianfuiesdainss (A)
A A o = e o 2 o A o
MaaluaNAa097111ALN FetiudRanda A
Talidwan azgnéinislalaedne lutissaananaziiiu

o

P X an v o A o o &
qulﬁl']m"]ULﬁ@?qV]llNﬂlf]WQﬂ (m')L@'ﬂﬂ C) PNUURAZLURNR

o A

ndl o =K % a A a = o A
AAanNNUNANHIAB9AARENATY ) WENFRLaen B
iU D Feungnanenfaznugnangy Cephalosporin

[ dl o v v dld o o %
Wnwanuanige inligaaunilvineenisvindessy
AATNNIDRANANRALNYNEY (Falaan B) Lalasly
o P o o o . .
m@\mmm\lglﬁmﬂ’]ﬁﬂ‘lﬂ’lgﬂm febrile neutropenia

. msuanliAsaulnalanddianu

¥ a X v a Ao va P

fananapiiiludaianaansagiaeuieant

Py wa Y = = o
Liraef usignazmmanyudetianainiinaatansdgiaen
daaauldld wasanlunisaeuusiazaisvlddessy
AuaunNn unniaendeanilasliscdnszdsanail
o 2 o S o = ' SN o
faaavassdannininaaiulsnvizanguaInismeaii
dj ¥ v dJ [~ o Y o
gadayaannlandludeniisatadufivenlifiney
13 = b3 Y o Zl/ dl o A b <
pastaaavandels Auluderinnisaanteaaiaia
Y o 4 ¥ U k4 v Cs

wandputiinszamdngliandeaauudneanstdnas
audeanuariuanysalianuilavzedessaunauds

NSNOIAN-SLIOIAN @&, UA & Duur \o

AUgAUITUIAANIUNISANTINGIAENS VW (AFD) ACUEIWNEAIARSASSIBWEIU1A Tel. 02-4199978



NISWrUUIVodouUsTgiwousHITunoIuSNIINISIwNE

8 - 9 June 2020

UNAOINFOIU

[ ]
IDBUUNNASSIL
TURNA Fan1ga711unonludunautiananilingany

1 3
aa A

b 9('; 73 [ 2
dageunniilenididentuls
AARENY e. fil0¢ febrile neutropenia $in
PRy 4 o Yo Ao o o o
FldaunasanlasuanaitnTadlunaindu
A 2-45Y
B.3-59u
C.5-79u
D.10-14 9
Tusnetind o Hananstiffaandesaudasns
TaANFravEaa 304 febrile neutropenia LM
lddndaurulandlusnet i < Tedasuniinmgznis
ndegavnduisndeundulderulandludenan
uthiludalddeyadndileanvinauadniiu febrile
\ PRIVISYS o % N o o 3
neutropenia J1414 o Junaslaaaiitingm A
b 3 dg/ 1
arnnsnreudeaaudatgnlalaedie

/491

Q

va Iy v a ¥
ganusldsausudeianainlunisaiig
daasulsienfasuaialdiduiuinislunisiasn
o dl [ o’ % o‘d‘
Amaungnlalaglifesedaaanninienisunngs

g a = = | < !
a1a13efaan1slsviiung I FeuFaaiudnangs
darananasauiu gerunnvinuianseniindngds
wiailafldudnnimmiinenaanindmausngnig
AtinAanszaRAnd wnnusifunissusmndedans

(=(o)

warALuENesgi@uaT nynIensdaLarlsviiu

=& [ = dgl 1% =
pa Aduinesnuaniaiessulunisiansnnga
aaLHaMNIItaaLWiNTu NYsLseyne ldaednan
Fiassinsandufatznaaunasivenazlideasunn
aN170dReIARINININNTL I IagTINANEIYTe
C o ¥ dl 4 ¥ o &
wnneilszanthundnaeuldnudnglszassaaanig
gL

Lana1s8198y

1. 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, 39 ed. Philadelphia, PA: National Board of
Medical Examiners, 2002.

NSNNIAN-BUOIAN \e&&®, UA &, oUUA e

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978



NISWrUUIVodouUstdaiWwoUs=10un21uSNIINISIWNE 8 - 9 June 2020

AUgAUITUIAANIUNISANTINGIAENS VW (AFD) ACUEIWNEAIARSASSIBWEIU1A Tel. 02-4199978



NISWruUIVodouUstdaiwoUs=10un21uSNIINISIWNE 8 - 9 June 2020

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978



NISWrUUIVodouUstdaiWwoUs=10un21uSNIINISIWNE 8 - 9 June 2020

AUgAUITUIAANIUNISANTINGIAENS VW (AFD) ACUEIWNEAIARSASSIBWEIU1A Tel. 02-4199978



NISWruUIVodouUstdaiwoUs=10un21uSNIINISIWNE 8 - 9 June 2020

Test Assembly
gasaufluliau test blueprint
= L4 or
Q: '
N1THaAIBEBULASNIIIAADL dadauunaiannsliuanainausasdadu
#aada uawszln
Test Production Test Production: Security

‘The test’ experienced by the examinee The most likely error - error

Often overlooked - Validity threat Security standards and policies

Security, Formatting, and n15aedayaniy electronic

Paper-based vs. Computer-based test ANSANN NI52UES ﬂ'ﬁLﬁuuazﬁﬁmﬂagmﬁaaau
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Test Production: Formatting Test Production: Proofreading
Increase readability construct-irrelevant variance
Decrease burden Legibility - Easily to recognize texts
fana M3iirssa Mstuusia lu Readability - Inviting and understandable page
M9BENAIEDN MITAWINTZATE 119195 Reproducibility - Quality of the final product

Test Production: Paper-based test Test Production: Computer-based test
Jatandasay Un Auuzi sanindaday Software, network, equipment
vindaaauiiiu ga A uaz 20 B as1aanaisausay Partially vs. Fully computerized test
tiinlnddasauiia: 1993 (password protected)
fnitarausaasyn amannaSusas
dneenans anavfidaaay usTadadauamas
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Test Administration Test Administration: Standardization

The most public & visible step Comparable and accurate measurement

The most vulnerable for legal challenges No unfar advantage

Test administer selection & training
, Identification, and Security

- No conflict of interest

- Mandatory
Practical points: Test Administration: Identification
ATINAMNNYATDADY vy g G A o yan £
: : iendaufiusnganduauasinugiiangasy
aTadauiiday WANNUUUNTRS
Funuasiindeandsdugaufifne tufinansiiade wia meiiiie

ASINEDY, P0UEDY, HBULES
High-stakes vs. Low-stakes test

asanfiuns lunsdiiuey 1w fidraauthe
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Test Administration: Security Test Administration: Security

& o o s 1) vo v o
Test administer training Usnbuddny  auUnsaliild lhindwiasany
Clear policies/ protocols NYANTINAADITUAINDY ¥3D RBITIBU
Chief proctor mMsiiiasdand/ sananviasaauis

nsardadaunew lingavidianaaiim

MBS IaNdaL

voURUaIUMSINHOLEaOU
ansuinAnuiwng

wWheamsAnu

2oy qum"n"n;?n::: ruaadEeu

n3ANEDY
Protocols & Training
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MCQ Item Analysis

Cherdsak Iramaneerat
Department of Surgery

Faculty of Medicine Siriraj Hospital
Mabhidol University

MCQitem analysis

Objectives

o

. Lﬁﬂé%fjﬂﬂﬁiﬂuﬁﬂuﬂv’l 81971584130 UTHEINTTA
—aBunenan1slAszdasau McQ Aldlaenaunnermansinunle
ag19gneaag
—hwan1siaszddadeuldiduwwinelunsiauwinmuaiwees
Fasau McQ luaaiznzasnwls’
—vandedanisszds uazdadinnlunisimsizinanissey MCQ

MCQitem analysis

Two Parts of Item Analysis

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

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

—Average discrimination

MCQitem analysis

Cherdsak.ira@mabhidol.ac.th

June 2020

Iltem 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.

2
MCQitem analysis

Outline

® Item statistics
® Test statistics
® Applications

® Limitations

MCQitem analysis

Item Statistics

Looking at individual test items

MCQitem analysis
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* Proportion of examinees answering an item correctly (p)
® The ability of an item to discriminate high scorers from low scorers
® Point-biserial correlation (r)
C = number of examinees with a correct answer
| = number of examinees with incorrect answers
® Ideal: 0.45 - 0.75 Mp = Mean score of examinees with a correct answer
* Good: 0.76 - 0.91 Mq = Mean score of examinees with incorrect answers
SD = Standard deviation of test scores
® Acceptable: 0.25 - 0.44 X i X
P = Proportion of examinees with a correct answer
® Problematic: < 0.24 or > 0.91 q = Proportion of examinees with incorrect answers
7 8
MCQ item analysis MCQ item analysis
—The correlation between an item score with the total A functioning distractor is an incorrect option that:
score 1. Is chosen by at least 5 percent of examinees
® Range: -1.0 - 1.0 2. Has a negative point-biserial correlation with the total
* Point-biserial of an item should be positive score
— lIdeal: 0.20 or higher
— Acceptable: 0.1 -0.19
— Problematic: <0
9 10
MCQ item analysis MCQ item analysis 1
Number 148 {Correct answer =2 Number 145 {Correm answer =3
P-VALUE = 079 PT BISERIAL =0.34 Total
P-VALUE = 0.65 PT BISERIAL =0.1 Total - - number of
number of DISTRACTOR 1 2 3 4 5| examinees
DISTRACTOR 1 2 3 4 5| i
N OF PEOPLE 7] 27| 190| 9 9 242
N OF PEOPLE 4 158 i 58 9 242 MEAN SCORE 77 78.11 85.81 78.22 75.89)
MEAN SCORE 77.25) 84.81)  81.35 83.86) 76.6| P-VALUE 0.03] 0.11 0.79) 0.04 0.04]
P-VALUE 0.02] 0.65| 0.07] 0.24] 0.02) PT BISERIAL -0.12] -0.21 0.34] -0.11) -0.16]
PT BISERIAL -0.09| 0.1 -0.07| -0.01 -0.11
" 12
M3@ssenerinalysis 12 NG@sitenernalysis 13
Cherdsak.ira@mahidol.ac.th 2
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INumber 124 ]Correct answer = 2 INumber 112 ]Correct answer = 3
Total 2 = = - Total
b.VALUE = 014 PT BISERIAL =014 el P-VALUE = 0.73 PT BISERIAL = -0.05 number of
DISTRACTOR 1 2 3 4 5 examinees DISTRACTOR 1 2 3 4 5| examinees
IN OF PEOPLE g 33) 22 133 46 242) N OF PEOPLE 9 1 177 1 63 242
IMEAN SCORE 87 8752 78.05 84.3 83.17 IMEAN SCORE Y 84 83.74 83 84.92
P-VALUE 0.03 0.14 0.09 0.55 0.19 PVALUE Y 0 0.73 0 0.26
PT BISERIAL 0.05 014 -0.19 0.03 -0.04 PT BISERIAL Y Y -0.05 -0.01 0.05
13 14
MGassenernalysis 14 MGasseneranalysis 15
S C e . . y
iriraj Hospital’s IA report ltem Analysis and Option Analyss
Faculty of Medicine Siriraj Hospital
Mahidol University
No.: 1 pValue: 0.84  rppi: 0.23 No.: 2 pValue: 034 rppi: 019
A :] c * D E A B c ] *E
No.: 1 p Value : 0.64 Tpbi i 0.23 Tobl | % | Tob | % fomi | % | Tooi| % [ Tawi| % |[Tew] % | Ta| % | fan % | Tob| % |Ten| %
A B [ * D E 002 | 696|018 | 508 .017| 857 | 023 |6381] .007 (155 ‘.IUWW’: 018 1079|008 | 2476 | 019 3347
Tpbi | % | Tpbi| % | Tpbi| % | fpbi| % | Tpbi| % [Nor3  pValue: 055 rpoi: 035 No.: 4 pValue: 050 rppi: 030
002 | 698 [-018 | 508 | -0.17| 857 | 0.23 | 63.81| -0.07 | 1556 A 8 e L Li L Lol i 81 =t
rpbi | % |robi| % fpbi| % | fpoi| % [ Tpei| % Tobi | % [ fpoi | % [Tobi % [ Tbi| % |Tebi %
«003| BBO|-026 2317 035 (5587] 005 317 | -016| 889 033 (5048) 015 413 | 0181048 | 013 3302
mn.: 5 pValue: 0.24  rppi: 0.08 pValue: 053 rpbi: 0.20
A ] *D E B *C ] B
ool [ % | Tobl | % I Tooi | % Tobi [ % | o % Tobi | % Tooi | %
0.06 | 340 |.008 | 53 1| 002 | 762 11 381 | 020 5333| 002| 540 | 002 1428

MCQ item analysis

MCQitem analysis

Test Statistics

Looking at the whole test

Cherdsak.ira@mahidol.ac.th

MCQ item analysis

Reliability

® Consistency of test scores
—If we test the students again, will they
scores?
—Range: 0 - 1

—High values: highly consistent test sco

AUEAUITUIAARIUNISANITNGIMERS VAW (AFD) ANUEIWNGAIARSASSTYWEIUA Tel. 02-4199978
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Internal Consistency Reliability How Much is Enough?
® Consistency of test scores: If we test the students again, will . Depends on teSt scores uses
they get the same scores? . .
® In MCQ exam, one commonly reported index of reliability is —ngh-StakeS exam: 09 or hlghel'
Cronbach’s Alpha —Medium-stakes exam: 0.80 — 0.89
—Low-stakes exam: 0.70 — 0.79
n = number of testlets
= score variance of total scores
= score variance of the i testlet
MCQ item analysis s 22
Improving Reliability Mean and Standard Deviation
. ® Effective instruction => All students can do the test well.
* Increase the number of test items —High mean scores
+ Adjust item difficulty to obtain larger ~Low standard deviation
d f t t ® High standard deviation: Wide range of students’ scores
Spr.ea ) .es Score.sl i i —Some students can solve the problems in the tests, while some
+ Adjust testing conditions to eliminate students cannot do.
interru ptionS, noise, and Other ® Too difficult test => Most students fail to get correct answers.
. . —Low mean scores
dlsru_ptlng faCForS. . . . —Low standard deviation
+ Eliminate subjectivity in scoring
Average Difficulty Average Discrimination
® Average of p values of all items on the test ® Average point-biserial correlation of the whole test
® Small group of students: ® Indicates how good the items on the test can differentiate high
—Difficult to interpret scorers from low scorers.
—Depends on the ability distribution of students ¢ High values generally indicate a good test.
® Large group of students: ® Effective instruction: All students can do well on the test.
—Assume a fair sampling of students —A low value does not necessarily indicate bad items.
—Indicates the average difficulty of the whole test
MCQ item analysis ® MCQ item analysis ZA
Cherdsak.ira@mahidol.ac.th 4
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Applications

-

Posttest score adjustment
Item revision

Iltem pool management

Hp w DN

Improvement of instruction

25
MCQitem analysis

Questions & Comments

Cherdsaklramaneerat@gmail.com

21
MCQitem analysis

"We all need people who
will give us feedback.
That's how we improve."

Bill Gates

29
MCQitem analysis

Cherdsak.ira@mahidol.ac.th

June 2020

Limitations

1. Sample dependency
Reliability is the property of test scores, not test items.
3. Numbers are there to serve us, not the other way

around.

MCQ item analysis

Summary

® Item statistics
® Test statistics
® Applications

® Limitations

MCQ item analysis
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Qs A Qs
N : 22 sudnAu 2555
AUIUAaAaU = 120
AU LINAaU = 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 MaxD = 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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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 % | Tpbi | % | Fpbi| % | Ypbi % | Tpbi | % | Tpbi % | Fpbi | % | Fpbi| % | Fpbi %
024 | 21.31| -0.10 | 13.52 0.37 ‘ 54.92 -0.16 ‘ 6.15 -0.07 ‘ 410 002 533 | 007 1148 -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
Ipbi % I'pbi % I'pbi % I'pbi % | pbi % Ipbi % I'pbi % I'pbi % I'pbi % | fpbi %
022 | 14.34| 025 ' 84.43| 001 | 041 000 000 -0.12 041 -026 820 |-0.09 820 | 043 |6803 -006 164 -0.29 13.93
No.: § p Value : 0.92 rpbi: 0.26 No.: 6 p Value: 0.75 rpbi: 0.30

A B * C D E * A B c D E
fpbi | % | fpbi % | Tpbi | % | fpbi| % | Fpbi % | Tpbi | % | Tpbi % | fpbi | % | Fpbi| % | Fpbi %
-0.16 | 410 | -007 041 026 ‘ 91.80 -0.16 ‘ 2.87 -0.08 ‘ 0.82| 030 7459|-0.03 1393 -0.22 ‘ 2.87 | -0.24 ‘ 369  -0.17 492
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
I'pbi % I'pbi % I'pbi % Ipbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % Fpbi %
-0.06 | 0.82 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.06 99.18 053  7049|-013 | 123 | -021| 574 -0.38 17.21 -0.17 533
No.: 9 p Value: 0.63 rpbi: 0.19 No.: 10 p Value : 0.90 rpbi: 0.25

A B c D * E * A B c D E
I'pbi % Ipbi % I'pbi % I'pbi % Fpbi % I'pbi % Ipbi % I'pbi % I'pbi % Ipbi %
0.00 | 041 | 000 | 0.00 = 001 | 205 -019 3443 019 6311 025  90.16| -0.09 | 041 | .022| 902 -008 041 000 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 % I'pbi % I'pbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
-044 | 3197 -0.09 | 451  -0.05| 861 | 048 5369 -0.06 1.23| -027 2828 047 5492 0.00 | 0.00 -0.24 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
I'pbi % Ipbi % Ipbi % Ipbi % Fpbi % I'pbi % Ipbi % I'pbi % Ipbi % Fpbi %
023 | 533 |-0.16 | 9.84 | 032 8115 -013 328 -006 041 -0.22 3484|-0.09 164 | -017|1189 -008 615 039 4549
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
I'pbi % Ipbi % I'pbi % I'pbi % pbi % I'pbi % Ipbi % I'pbi % I'pbi % pbi %
-024 | 246 | 032 | 7295 -017| 205 -017 2172 -007 041, -014 11.89| 0.15 |70.08 -0.18| 328 008 | 574 | -0.03 8.61
No.: 17 p Value: 0.36 rpbi: 0.13 No.: 18 p Value : 0.83 rpbi: 0.06

A B * C D E * A B c D E
fpbi | % | Ipbi % | Tpbi| % | rpbi % | rpbi % fpbi | % | Ipbi % | pbi | % pbi = % | Tfpbi %
-0.05 | 410 | 0.06 | 22.13 | 0.13 | 3566 -0.07 | 9.43 -0.12 28.69| 0.06 | 82.79| 0.01 | 0.82 | -0.05 205 -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 D E
I'pbi % Ipbi % Ipbi % Ipbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
-0.10 | 51.23 | 0.04 | 1311 0.00 | 0.00 0.04 2459 005 11.07 -0.21 | 2254 055 3566 -0.12| 246 -0.25 3443 -0.19 4.92
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 D E

fpbi = % | fpbi | % | rpbi| % | Fpbi| % | Fpbi % fpbi | % | Ipbi % | Fpbi | % | Fpbi | % | Fpbi | %
0.20 | 80.74 | -0.07 | 3.69 | -0.13 11.89 -005| 1.64 @ -0.11 2.05| 047 4590 -0.14 615 -011| 492 -0.18|17.21 -0.24 2582
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 D E
fpbi = % | fpbi | % | rpbi| % | Fpbi| % | Fpbi % fpbi | % | Ipbi % | Fpbi | % | Fpbi | % | Fpbi | %
-0.03 | 0.41 | 000 041 | -0.06 041 -014| 410 0.16 9426 -0.08 | 533 | -0.16 | 943 | 0.40 | 64.34 -0.20 9.02  -0.21 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 D % E
fpbi % | Tpbi % | Fpbi| % | Tpbi| % | fpbi % | TFpbi % | Tpbi % | Fpbi| % | Fpbi| % | Fpbi %
-0.15 | 2.87 | -0.10 | 13.11 -0_23‘ 1434 0.40 ‘ 60.66 -0.19 ‘ 9.02 |  -015| 7.38 | -0.22 9.84 -0.26‘ 779  -0.18 ‘ 533 047 69.67
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 D E
fpbi % | Tpbi % | Fpbi| % | Tpbi| % | Tpbi % | Tpbi % | Tpbi | % | Fpbi| % | Fpbi| % | Fpbi %
-015 | 9.02 | 035 50.82| -0.26| 2582 -0.05 5.33 -0.02 9.02|  0.17 | 4959 | -0.17 | 2049 | -0.03| 451  -0.04 | 1598 0.01 943
No.: 29 p Value : 0.75 rpbi: 0.17 No.: 30 p Value : 0.58 rpbi: 0.37

A B c D * E A B % C D E
Fpbi % I'pbi % Ipbi % Ipbi % | pbi % Ipbi % I'pbi % Ipbi % Ipbi % | fpbi %
-0.09 | 1434 -016 | 328 | 001 287 -006 492 017 7459 -022| 615 -030 3115 037 5779 005 492 000 0.0
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 D E

I'pbi % Ipbi % Ipbi % Ipbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi | %
0.28 | 86.07|-005| 205 -021| 943  -010 123  -017 1.23 -0.30 | 820 | -0.16 287 | 0.32 | 87.70 0.03 123 | 0.00 0.00
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 D E
Fpbi % Ipbi % Ipbi % Ipbi % | pbi % Fpbi % Ipbi % I'pbi % I'pbi % | fpbi %
0.09 | 492 | 037 | 4426 | -041 4508 0.01 | 246  -003 328 | 025 7254 -022 902 -015| 615 -0.05| 1.23 -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 D E
Tpbi | % | Tpbi| % | fpbi| % | Tfpbi % Tpbi % | Tpbi % |Tpbi % | Tpbi| % | fpbi % | Fpbi %
0.06 | 9.02 | -0.18  12.30 -0.38‘ 18.44 -0.06 ‘ 1516  0.42 ‘45.08 -0.15 | 451 | -0.29 | 16.39| 0.35 ‘ 68.03 -0.04 ‘ 6.97 -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 | % | fpbi % | Tfpbi % | Tfpbi % | fpbi % | fpbi | % | Tpbi % | fpbi %
-0.05 | 2.05 | 022  52.05 -0_14‘ 7.38 -0.20‘ 9.84 -0.02 ‘28.69 011 | 74.59 | -0.11 | 22.95 _0.14‘ 0.82 0.08 ‘ 0.82 008 0.82
‘No. 1 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
fpbi = % | Ipbi ‘ % | fpbi | % | Fpbi| % | TFpbi % fpbi | % | Fpbi | % | Fpbi| % | rpbi| % ‘ fpbi %
-0.02 | 10.25 | -0.21 ‘27.46 023 | 51.23 -0.07 | 9.02 009 1.64 | 000 4057 | 013 2090 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 = % | Ipbi | % | Ipbi| % | Fpbi| %  Ipbi % Fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi %
0.02 | 7.38 | 0.07 43.03 -002| 041 -0.03 4180 -010 7.38 6 -022 533 | 033 7910 -020 492 -002 287 -015 7.79
‘No. 1 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 =~ % | Ipbi | % | Fpbi | % | Fpbi % | Fpbi % fpbi =~ % | Fpbi % | Tpbi| % | Fpbi % | Fpbi %
0.37 | 80.74 | -0.33 | 14.75 001 | 082  -0.14 | 205 -007 1.64 | -014 164 | -018 656 034 | 5574 -022 2008 -0.05 15.98
‘No. 1 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
‘ fpbi =~ % | Fpbi | % | Fpbi| % | Fpbi % | Fpbi % fpbi | % | Fpbi | % | Fpbi | % | Ipbi % | Fpbi %
-0.16 | 2.05 | -0.11 082 | -0.04| 1.23 | -0.33| 9.84 0.39 86.07 -0.19 10.66| 0.31 | 80.74 -0.09 287 -0.15 1.64 -0.15 4.10
‘No. 1 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
Tpbi % | Tpbi % | Tpbi % | Tpbi % | Tpbi % | Fpbi % | Tpbi % | Tpbi | % | Tpbi| % | Tpbi %
-0.14 | 246 | 026  93.44 -0.01 ‘ 0.82 -0.17‘ 1.64  -0.15 ‘ 164 -020| 1270/ -0.08 | 4.51 -0.18‘ 2.87 -0.20‘ 6.56 0.37 73.36
‘No. 1 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 % I'pbi % I'pbi % I'pbi % | fpbi % I'pbi % I'pbi % I'pbi % I'pbi % ‘ Ipbi = %
0.00 | 0.00 | 0.00 | 000 | -021| 492 021 9508 000 000 000 0.00 | 000 | 000 024 8320 -0.23 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
‘ Ipbi | % Ipbi % Fpbi % pbi % | fpbi % I'pbi % fpbi | % Ipbi % Fpbi % | fpbi %
0.26 | 76.23|-0.14 | 287 | 0.04| 246 007 041 -023 1803 -0.15 0.82 |-0.21 1189 001 1270 025  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
‘ fpbi = % | Ipbi ‘ % | fpbi | % | Fpbi| % | TFpbi % fpbi =~ % | fpbi % | Fpbi | % | Fpbi % | Fpbi %
0.02 | 4.51 | 0.31 ‘50.82 -0.07| 205 | -0.07 287 -028 3975 -0.07 | 943 | 028 | 36.89 -0.19| 1352 -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
Tpbi | % | Tpbi % | Tpbi | % | Fpbi| % | Tpbi % | Tpbi | % | Fpbi % | Tpbi | % | Fpbi| % | Fpbi %
-0.18  2.87 | -0.20 | 14.75 —0.08‘ 574 | 025 ‘70.90 0.01 | 574 -002 1.23 | 029 | 81.15 -0_15‘ 7.38 -0_10‘ 492 022 533
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
fpbi % | Tpbi % | Tpbi | % | fpbi| % | Tpbi % | Tpbi | % | Tpbi % | fpbi | % | Fpbi % | Fpbi %
-0.08  6.15 | -0.17 ‘ 29.51| 0.01| 1557 | 0.19 | 26.23 0.03 2254 -0.16 2500 -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
fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi % fpbi | % | Fpbi | % | Fpbi | % | rpbi % | Fpbi %
013 | 082  -025 1967 -0.26| 533 | 0.36 | 73.36 0.10 082 | 000  0.00 | -013 | 410 -0.27 287  -0.03| 041 0.28 92.62
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 c * D E
fpbi | % | Ipbi | % | Fpbi | % | Fpbi % | Fpbi % fpbi | % | Ipbi| % | Fpbi | % | Fpbi % | Fpbi %
0.05 | 041  -030 246  -013 574 | -006| 246 026 8893 -0.32 7.38 |-009 082 -.017| 328 038 8852 000 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
fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi % fpbi | % | Fpbi | % | Fpbi | % | Ipbi % | Fpbi %
0.00 | 0.00 | -0.12 | 1.64 | -0.02| 29.51 0.05 | 68.85 0.00 0.00 ' -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
Tpbi | % | Tpbi % | Tpbi | % | fpbi| % | fpbi % | Tpbi | % | Fpbi % | Tpbi | % | fpbi| % | fpbi %
-0.06 = 943 | -0.15 1.64 | 0.10 ‘ 68.44 | -0.04 ‘ 123  -001 1926/ -0.22 | 23.36|-0.08 1148 032 ’ 5492  -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
fpbi | % | Fpbi | % | Fpbi | % | Ipbi % ] fpbi | % fpbi | % | Fpbi| % | Fpbi | % | rpbi % ‘ fpbi | %
-0.20 26.64 | -0.07 | 17.62 -0.05| 1.23 | 029 4549 -006 861 | 0.02 | 1434| 007 1.64 | -0.03| 27.87 006 | 1025 -0.04 4590
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
I'pbi % Ipbi % Ipbi % I'pbi % Fpbi % I'pbi % I'pbi % Fpbi % Ipbi % Fpbi %
-0.05 23.77 | -0.07 | 13.93  022| 041 | 037 3893 -028 2295 -0.02| 7.79 | 013 2459 -010| 164 006 | 10.66 -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
fpbi | % | Tpbi| % | Tpbi % | fpbi % | Tpbi % | Tpbi % | Fpbi | % | Tpbi | % | Fpbi % | Tpbi %
0.09 | 80.33 -0.03‘ 164 | -0.13| 328 | 000 | 574 -003 9.02 -025| 697 -0.05‘ 6.56 | -0.23 | 20.08 -0.05| 1.23 0.37 65.16
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Item Banking: Functions

Item entry and storage
NNIANTIA[IDADU

Item retrieval

Maintenance of item history

sand uasszln

Tilsunsuadorinmay Tusunsuadorasay
v (Item Banking) V (Item Banking)
sadau 1 22 2iasau 1,000 2ia
T ————r— |
| s . 1
o s Tand Topic A Topic B
What is the most likely complication? fau 1
A SIADH -
B Gantism Mdan
C Pituitary infarct A
D Diabetes insipidus Wad .
E Sheehan syndrome TopicC
! 1
WA AaAAY A1 aAsE

afufl vinme Keywords

Retrieval

ey
thamsdnmn ansuwnamaas@numiina AUNANT NTITA

thamsdnmn auzunngmaas@numenna
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Iltem Banking: Key issues

Security
Retrievability

Flexibility

Item Banking: Security
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H2UO : MISaLINTUAWIUNISdoU

June 2020
Twelve Steps for Test
Development
1. Overall plan 7. Test administration
o . 2. Content definition 8. Scoring
ANIAILNEUNHIUNTIITDU 3. Test specification 9. Passing score
4. Item development 10.Reporting results
5. Test assembly 11.ltem banking
un.Barng losudisimd 6. Test production ~ 12.Technical report
MAIVIFRLAIERT
. Downing SM, Haladyna TM. Handbook of test development. Mahwah, NJ: Lawrence
AURSLNNYFANAAIFAIIITINYTIUIR Earlbaum Associates 2006.
Standard Objectives
« A score that is set to be a boundary o Lifugan1susseend fideusnasnsn
between those who perform well enough o o T T
—uanfsrnndrAgaasnisaonasiinlagnane
on the test (pass) from those who do not . N
(fail). —vanfsiunauzasnmsaanamiiiulagnaas
« Standard = cutpoint —snfedndisnasanariiuldagnatansais
—3IALNETEIBNNSHBY MCQ Al838n15 modified
Angoff method Tunsssufimwieatadlsagns
ANTSEN
Ouitline Basic Concepts
+ Basic concepts » A standard is an answer to the question,
« Steps in setting standards “How much is enough?”
—The type of standard » The classification of examinees into two
— The method groups can result in two types of wrong
— Selecting judges decisions
— Standard setting meeting — False positive: Passing an examinee who
— Calculate the standards should fail the exam
— Checking the standards — False negative: Failing an examinee who
should pass the exam
cherdsak.ira@mahidol.ac.th 1
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Judgment

Steps in Setting Standards

1. Made by qualified judges 1. Deciding on the type of standard
2. Meaningful to the persons who are 2. Deciding on the method for setting
making the decision standards
3. Made in a way that takes into account 3. Selecting judges
the purpose of the test 4. Holding the standard setting meeting
5. Calculating the standards
6. Checking the standards after test

1. Types of Standards

 Absolute standard
+ Relative standard

Relative Standard

The standard is set in reference to the
group of examinees. The resulting
standard may be reasonable providing a
representative heterogeneous group.
 Strengths

— The failure rate is stable, which in someway is
easy for curriculum management

cherdsak.ira@mahidol.ac.th

Absolute Standard

» The standard is fixed, based on specific criteria

of performance, but may undergo periodic re-

evaluation of the standard

Strengths

— A standard is known in advance

— A stable performance level is required to pass the
examination => content-related standard

— Provide clear feedback to examinees

— Nobody has to fail the exam if their knowledge/skills is
adequate for the purpose of the exam.

— Promote a collaborative learning environment.

.Methods for Setting Standards

. Test-centered methods
. Examinee-centered methods
. Compromised methods
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Test-Centered Methods

+ The judges set standards by reviewing the
test items and provide judgments
regarding the “just adequate” level of
performance on these items.

— Angoff's method
— Nedelsky’s method
— Ebel’'s method

Modified Angoff’'s Method (2)

Item Probability
1 0.8
2 0.6
3 0.4
4 0.5
5 0.5
Passing score 2.8

Nedelsky’s Method (2)

ltem [A[B|C|D|E Not eliminated Probability
1 X|X|X 2 1/2 =0.50
2 | X|X 3 1/3=0.33
3 |X 4 1/4 =0.25
4 |X XX 2 1/2 =0.50
5 |X X 3 1/3=0.33
Passing score 1.91

cherdsak.ira@mahidol.ac.th

June 2020

Modified Angoff’'s Method

+ The judgment
— The probability that a borderline examinee
would answer the test item correctly
+ The passing score

— The sum of all the probability of correct
answers for all items on the exam

Nedelsky’s Method

+ The judgment
— How many options a borderline examinee can
eliminate from choosing in an item
+ The passing score
— The probability of correct answer for an item =
1/(the number of options not eliminated)

— The passing score of the test = the sum of all

the probability of correct answers of all items
on the test

Ebel's Method

+ The judgment
— What is the level of difficulty of an item?
+ Easy/Medium/difficult
—What is the level of importance of that content
in clinical practice?
+ Essential/Important/Acceptable/Questionable
— The probability that a borderline examinee will
answer an item in each category correctly
» The passing score

— The sum of all the probability of correct
answers for all items on the exam
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Ebel’'s Method (2)

Easy Medium Difficult
Essential 0.95 0.85 0.80
Important 0.90 0.75 0.60
Acceptable 0.85 0.60 0.40
Questionable 0.55 0.45 0.35

June 2020
H
Ebel's Method (3)
ltem Difficulty Importance Probability
1 Easy Essential 0.95
2 Easy Importance 0.90
3 Difficult Essential 0.80
4 Difficult Acceptable 0.40
5 Medium Acceptable 0.60
Passing score 3.65

Examinee-Centered Methods

» The judges set a standard by reviewing
the overall performance of examinees and
determine who should pass and who
should fail. The scores of examinees are
reviewed and the passing score is set
based on these judgments
— Borderline-group method
— Contrasting-groups method

Contrasting-Groups Method
 The judgment

— Identify examinees who should “pass” and
those who should “fail”

» The passing score

2 30 —pass

—Fal

AzUNY

10 15 20 25 30 35 40 45 50

cherdsak.ira@mahidol.ac.th

Borderline-Group Method

* The judgment
— Identify examinees who are “borderline”

» The passing score
— The median score of this “borderline group”

Compromised Method

» Combining relative and absolute standard
setting methods
— Hofstee method
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Hofstee Method

* The judgment
— Minimum failure rate
— Maximum failure rate
— Minimum passing score
— Maximum passing score
+ The passing score

— The intersection of test scores curve with
diagonal line drawn from upper left to lower
right corner

3. Selecting Judges

» The number of judges
+ The qualification of judges

Practice
+ A modified Angoff standard setting
method
1. Defining the characteristics of borderline
examinees

2. Estimating the performance of borderline
candidates for each item

3. Calculating the passing standard for the
exam

cherdsak.ira@mahidol.ac.th

June 2020

Hofstee Method (2)

4. Standard Setting Meeting

Discussion of the purpose of the test, the
characteristics of examinees, and the
nature of competence.

Explanation of the method and practice
before the real standard setting procedure.

Borderline Examinees

» Examinees who have an equal chance of
passing or failing the exam

+ Individual members of standard-setting
committee should think about few candidates
they have known who are marginally competent.

* Independent proposal of definitions
+ Group consensus on the definition

» This exercise: An extern who has minimal ability
to provide safe medical service
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Item Review and Rating Calculating the Passing Score
* Independent review of an item and « If the ratings differ less than 20%, the
provide a rating average of the rating for that item is used.
1. How many individuals in a group of 100 R . : o
borderline examinees will answer the item If,the ra.tlng_s dlffe!’ by 20% or more, group
correctly? discussion is carried out, and the
2. What is the probability that one borderline members of the committee can modify
examinee will answer this item correctly? their ratings.
+ Collection of independent ratings of all « Passing score for the exam = the sum of

items

mean ratings of all items on the exam
» Group discussion of the ratings

Activity 5. Calculating Standard
» Open a web browser » Qutliers
» Go to http://socrative.com « Errors of the cutpoint

 Select [Student login]

* In Room name, type in: IRAMANEERAT
+ Click [Join]

» Type in your own name

Do we have to care about error? SEM
« True score theory ‘ SEM = SDW ‘

— Each student has a true score, a hypothetical
value representing a score free of error.

— If we test a student repeatedly, the average of
the obtained scores would approximate the
true score, with a standard deviation of SEM.

-

SD = standard deviation
r = internal consistency reliability

1SD (more spread of score): higher SEM
1r (more accurate measures): smaller SEM

/T

Shrard Davatans

cherdsak.ira@mahidol.ac.th 6

“ AUgAUITUIAANIUNISANTINGIAENS VW (AFD) ACUEIWNEAIARSASSIBWEIU1A Tel. 02-4199978



NISWruuVodouUsdaIWoUssIDUADIUSNIINISIWNE 8 - 9 June 2020

June 2020
What should we do with students with .
an SEM around cut score? 6. Checking Standard
- False positive: Passing students who + Stakeholders’ acceptance of the results
should have fail the examination  Relationship with other markers of
+ False negative: Failing students who competence
should have pass the examination « Prediction of future performance
Summary
« Steps in setting up a standard
1.Deciding on the type of standard "It does not matter how slowly you
2.Deciding on the method for setting 9o, as long as you do not stop.”
standards Confucius
3.Selecting judges
4.Holding the standard setting meeting
5.Calculating the standards
6.Checking the standards after test
cherdsak.ira@mahidol.ac.th 7
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Iramaneerat C. Passing standard: Part I [Thai]. Medical Education Pamphlet 2006; 2(1): 3.
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Iramaneerat C. Passing standard: Part I [Thai]. Medical Education Pamphlet 2006; 2(2): 2.

v
o

AnnnssanuideuEny (passing standard) (nawh 2)
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2.1. Angoff's method: Tiananstszydmmnniinzauaiuéu 100 auindeasudetiu aziinFaunaunaey
% % 09; A 1 | dl o a %3 % % 3
fageudatiugn (eernuhanuninGauauiduneudeasudaiugn)
2.2. Ebel's method: lfananatiainemnaeuantszinniagaumuniudiAyaeaiamuazauaaiugndie
> . 3y ' ! o al o o 3w Ao A A A
ravdeanuuarsrydnludeasuusazngu wintinFauaudn 100 AuindeseuarilinEaunauinaugn

nasaniuliianasdivansnndeasuusazdaudidntssinnidinlungu faatiaidu

AHNEINNGE Nald] 1unang ksl
ANNANATY
AATUNIN 95% 85% 80%
AATUNDALT 90% 75% 60%
ARyt 80% 55% 35%
AAnytiannIn 50% 30% 20%

3. NNNTARN N AR LR UE UL daL1L

3.1. Angoff's method innusitinuAeNazINaadANinaziiiuzesn1seudeaauusasdegn

Item 1 2 3 4 5 Passing score
Probability 0.95 0.85 0.30 0.40 0.70 3.20

3.2. Ebel's method innusiiNuAaNasnaed (Auaudeasuluusazngs x Anniaziiiuaesnimeudesaugn

dviudeasulunguiin)aindeasusiv 12 ngu

AYNENNENE Nl daunang £10
ANNAATY (24 4in) (15 4ia) (11 &)
AATUNIN (15 din) 95% x5 | 85%x5 | 80%x5
aAtynaAIs (20 i) 90%x10 | 75%x7 | 60%x3
ARyt (10 4ia) 80% x5 | 55%x3 | 35%x2
afytiaauin (5 9a) 50%x4 | 30%x0 | 20% x 1
Passing score 37.6
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Iramaneerat C. Passing standard: Part III [Thai]. Medical Education Pamphlet 2006; 2(3): 1.
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Objectives
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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.

“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

Outline

» Whatis 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?
» An example of grading criteria set up

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

cherdsak.ira@mahidol.ac.th 1
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How can we grade our

students?
Letter grading system
-A,B,C,D,F
-S,U, (H)
 Pass-fail system
« Checklists of objectives
+ Descriptive report

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.

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

cherdsak.ira@mahidol.ac.th

June 2020

Who should receive an A?

+ Absolute grading * Relative grading
— A =90-100 points -A=15%
— B =80-289 points -B=25%
— C=70-79 points - C=45%
— D =60-69 points -D=10%
— F =below 60 -F=5%

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

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.

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?
An example of grading criteria set up

cherdsak.ira@mahidol.ac.th

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.

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

John F. Kennedy
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