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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

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

6

. Test production 12.Technical report

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

Cherdsak.ira@mahidol.ac.th
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Overall Plan

* What construct is to be measured?
REe R NIAIA » What test format will be used?
» What is the test administration modality?
» When will the test be given? (timeline)
» What is a quality control process?

v
ﬁ@%’ﬁﬁ]’]ﬁ"]ﬂﬂ’?ﬁﬂﬂﬂﬂﬂﬁ%ﬂ@@u

AW L3nAnA lasndisni
MAIIFREAERS AMSUNNEANERSASTIINETUA

ARINEIRBNARA

A Construct Test Administration Modality
+ Alatent trait: A personal quality that we 1.) Paper-based test
want to measure but cannot do so directly 2.) Computer-based test

— Examples: mathematic intelligence,
knowledge in physiology, etc.

Twelve Steps for Test Development Content Definition

. . . i ?
. Overall plan 7. Test administration What content is to be tested?

. Content definition 8. Scoring * Human judgment
. Test specification 9. Passing score

. ltem development 10.Reporting results

. Test assembly 11.ltem banking

. Test production ~ 12.Technical report

o O~ W NN =

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

Cherdsak.ira@mahidol.ac.th 1
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Categorization of the Test Items

1. Nature of the content
2. Nature of learning

Test specification

A Simplified Cognitive Hierarchy
* Recall (AI1N31)
* Comprehension (AHLE11a)

* Application (N15UszenalY)

Test specification

Practice Analysis

+ Atype of study to identify the
responsibilities of practicing individuals in
a particular profession

« Purpose: identify knowledge, skills, and
attitudes required for the profession

Cherdsak.ira@mahidol.ac.th

Cognitive Hierarchy

2,

* Knowledge (3)

® Comprehension (L‘ﬁ"ﬂﬂ)
¢ Application (ﬂizqnﬁﬂ‘i’f)
® Analysis @Lﬂi’lxﬁ)

* Synthesis (A9LASIEI)

* Evaluation (1gz1diuan)

Test specification

Test Specification Table

* Methods: vary in rigor, depending on the
purpose of the test, and consequences
1. High-stakes exam:
- Practice analysis
2. Medium-stakes exam:
- A committee of content experts
3. Low-stakes exam:

- Instructor’s informal judgment

Questions &
Comments

22 - 23 June 2017

June 2017

2
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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.Iltem banking

. Test production ~ 12.Technical report

v e o A ¥
nsasnlantduazsoaandaaay

(o276 B~ O I \O I

SALUN. 1TAFNA laIui SR
MAINAREANERS AMZUNNEANIRSASIIINEIUNA
ANTINEIRENARS

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

A Good MCQ ltem Guidelines for MCQ items
1. Content + Content guidelines
2. Structure » Format guidelines

» Stem guidelines
+ Option guidelines

Content Guidelines Format Guidelines
+ Focus on a single idea for each item - Simplify vocabulary and sentence
+ Avoid trivial content structures
+ Avoid opinion-based items + Avoid presenting unrelated information,
« Avoid direct quotes from textbooks minimize reading time
« Keep item content independent from one * Proofread each item for correct grammar,
another punctuation, and spelling
Cherdsak.ira@mahidol.ac.th 1
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Stem Guidelines Option Guidelines

» Make the question as clear as possible « Develop as many effective options as you

+ Avoid using negative words (not, except) can ,
L . . + Vary the location of the correct answers
* Place the main idea of an item in the stem, . K " ind dent
not in options eep options independen

» Keep options homogeneous

» Keep the length of options about the same
+ Avoid “none of above” or “all of above”

+ Avoid giving clues

45 47

“I've missed more than 9000 shots in
my career. I've lost almost 300 games. 26

[ ]
QUEStIOnS & times, I've been trusted to take the game

winning shot and missed. I've failed over

Com me nts and over and over again in my life. And that

is why | succeed.”

Michael Jordan

Cherdsak.ira@mahidol.ac.th 2
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28819 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 E1VIM3. 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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ﬁ"a’azi'mﬁ 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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Aaagna?l @ 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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A228199 5. 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. A directinguinal 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

NN - .

Tusineenan « dWlandondalsm faiaan
LansTenTsgalsm Faaenazanlsm UntTusauaL
1e9A 1Az wuIlsaNnanafslieangnAe acute

O

mesenteric lymphadenitis, pelvic inflammatory
disease, twisted ovarian cyst, Laz Meckel diverti-
" ! =< ?;/ ' ~ = 1 =

culitis (NaNMDN1TAAE 10 AFY) daulsanivaananans
TenazAfaALn AYTUARLRENARNNANNINTNGA AR
- 4 . 4
Wwan A sailuAinaungnsag

ﬂ’mqummmm@nmmuu"meﬂumm
Lﬂu@ﬂwmwmmmﬁmmqum@mmmmmmﬂmm
eyt B1ANNIEFINDININFU AN Y viTe

U =2 o v v

ANUNNEARNE AR LA G

FRRtaN & ey ee Uidunziduds
A [ Yo a o o o al v Yo
wena19 uasldFueaingg o« Tuilldge Ta5y
n13qdade il febrile neutropenia N3N lidaln
WMHNZANNGA

A. Amoxycillin PO

B. Ceftazidime IV + Amikacin IV

C. Amphotericin B IV + Ceftazidime IV

D. Cloxacillin IV + Metronidazole IV
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Common Problems

1. Objectives

o W . 2. Stem
oy lunisassiagauilsis 3. Options
s.uw. BnAnd loswdisnd
MATIFRIANERS AMSULNNEATERSASIIANE VTR
NNINEIRENFARA
1 2
Objectives Stem
* No clear objective * Multiple ideas
+ Curriculum mapping + Confusing information
* Recall/Comprehension/Application » Too much information

« Text vs photo
« Grammatical errors

Options

* Inappropriate cues
+ Inadequate number of options

Cherdsak.ira@mahidol.ac.th

cherdsak.ira@mahidol.ac.th 1
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1) Content coverage --- test specification table

1o & 4 Ao o o
° "I,uml,uaml,iaammnumaauiwuaaausqmmmnu

ANSHANTREDU r Test

. "L;fl,ﬁt,ﬁammm%aaauﬁwﬁwaﬂﬁflmawmﬁaaau
Test assembly and production duluyaidieariu

2) Formatting : maximize readability & minimize
cognitive burden

we. ey, aviyay) wedlnyad * fravna MSLILITIANEY NSTUUTIVIAUS oUTN luial -
r Test

o

¢ 03 o A o
AUFAUUN ULNA ° EULLUU‘Viu’]ﬂi&'ﬁﬂWH NFLIYIRIADN ﬂ'ﬁﬂ@gﬂ
[hdand

P Jsenau
AVIANT NEIER

3) User interface

JUkuUNSEOU Test production

1) Paper-based test What are the key issues in the test production step?

®  Single test form

1. Security 2. Content representation
®  Parallel test form

2) Computer-based test 3. Speed 4. Readability

®  CAT: Computerized adaptive test

®  CFT: Computerized fixed test A 12 B 13
®  LOFT: Linear-on-the fly test Y B

C.24 D. 1,4 E. 1,2,3
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Test production: Test production:

® Final review
Human error is the most likely source of

. ® Pre-printing test form
security breaches.

® Final presented format *** (CBT)

® Electronic transmission

* Printing of test books ¢ Random sampling of final printed test books

¢ Secure shipping
Paper-based test
® Secure destruction of excess

printed materials

n3auUme Computer-based test Uszaunsainisldanu software dngagusinge

Facility : * Linaulang anuseanisveld

® Examination room

* lal@ansaiiiy features w99 L9

¢ Computer

® 19 software H51ALNY

® Software & network

9quunAn WA software Auldias
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AENEME software NHBINITWAIUA ... AENYME software NHBINITWAIUN ...

* JuiinAmeuliviad in3eaddeu uay server User interface
(ileiu - Ameudanset) * Henvideaaunfenis

a

* Suuazduannsaeunsauiy lagn1sniuaus1l

* LansanuzadauNyin/gelalavin

* Td5Unm/ VDO

server

* AUIAN

* [WRruanuraILazAgnes, highlight A1

AENEME software NHBINITHAIUA ...

Tsunsy <.

AdsdodaU ™

N

\

AY
. . . \
* ausaonleanulUTLATUDU \

N
* TUsunsuadidoaou

TUsunsudnaou

- ‘o Fully-computerized
* TWsunsuipsizidoaau

-
S m———————T

* Import ToERUANAGIVIADULNBUIINEDY

~~.

N 7

o - o TUsunsu /
* Export uansapuludilusunsuiinszvivogeu Sissadoy

’
-
-
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ANSINFOU

Test administration

The most public and visible aspect of testing

The most vulnerable for

Test administration

What are the key issues in the test administration?
1. Security 2. Speed
3. Standardization 4. Accuracy

5. ldentification

A 1,23 B.1,2,4

C. 1,34 D. 1,3,5 E. 1,45

Test administration:

* AmuANYBIYATReUY

o anufiaou : WWedd uasads gamgl essunau
* JaufuRlunisasu
o hiesdeu : anaey  gunsaifteyneliiinaey
* ey
* doulasa

o mysnlunislunsalitiay : Uhe vise §in1s

Test administration:

¢ Low-stakes local examination
fanaeuiiniingiinasuiduedie
- asvapundisude ana tavil Tildaduau
® High-stakes national examination
asnasuiiinaeuusngd) nduyaraiieatuiy
{fansaou ({fasinsaou)
- nraadeutnsUsedndy Wnssiundhgidraey
- msnsmeflederisiiyndeasunaznszaudnoy
- msvsgitusesiiile
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Test administration: UsLLAUNADIRINTUN
Test proctoring N13ANEABU * anasougUnsaiitlioygeliinifesaey
* Protocol szilouufjiRlunmsauaeuiitaiau * woiinTiideITuAIeY

. 44w * mMseugnliiiea
® Training NM1IBUINYAATINIVINYIVD
* madiaeuth Wen1seenaINedeUNBUNLALIN

. . v o v, .
* Organization N159ATEUY WUzl chief proctor 2o _— Ly 4
¢ NISLIUNMVDEDUNDU K7D mﬂwqmwwaaaumemwaw

] ¢ ° Y o a Y
s['mma”ﬂuaaaUWWmWU$mswms * m3wmvsetuiinilemdedeusanainiiasdey

N3IRFDUMIBTZUU computerized

Uszifundasiansan

¢ anunseuvesgunsal hardware, software uay network
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Item Analysis

® A group of statistical analyses having two characteristics:

—The data consist of actual responses of test takers to

MCQ Item AnaIYSiS individual test items

—The primary purpose is to gain information about the

Cherdsak Iramaneerat items (rather than about test takers)
Department of Surgery
Faculty of Medicine Siriraj Hospital
Mahidol University

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

Outline Two Parts of Item Analysis

® Item statistics ® Item statistics

® Test statistics —Item difficulty

P —Item discrimination
® Applications

e Limitations —Distractor functionality
® Test statistics
—Internal consistency reliability
—Standard deviation and mean
—Average difficulty

—Average discrimination

ltem Difficulty Item Discrimination

* 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 Mp Mean score of examinees with a correct answer
Mq Mean score of examinees with incorrect answers
SD Standard deviation of test scores

® Ideal: 0.45 - 0.75

Proportion of examinees with a correct answer

©
Wowo o

® Good: 0.76 — 0.91 q Proportion of examinees with incorrect answers

® Acceptable: 0.25 - 0.44

® Problematic: < 0.24 or > 0.91

Cherdsak.ira@mahidol.ac.th 1
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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
— lIdeal: 0.20 or higher
— Acceptable: 0.1 -0.19

— Problematic: < 0

Number 148 ‘Correct answer = 2

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

DISTRACTOR 1 2) 3 4 i

N OF PEOPLE 4 158| 17, 58| 5| 242

MEAN SCORE 77.25 84.81 81.35| 8386  76.6

P-VALUE 0.02] 0.65| 007 024 0.0

PT BISERIAL -0.09) 04 007 001 -0.11

P T BETR APy S ey B el pen e p
Fpwi| % | dpsi| % gkl % | ipbii % {ipei| % || iphi % | ipn | %

MCQ tem analysis

Cherdsak.ira@mahidol.ac.th

June 2017
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
1
.. . . y
Siriraj Hospital’'s A report
MCQitem analysis
Reliability
® Consistency of test scores
—If we test the students again, will they get the same
scores?
—Range: 0 - 1
—High values: highly consistent test scores
20
2
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Internal Consistency Reliability

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

® In MCQ exam, one commonly reported index of reliability is
Cronbach’s Alpha

n = number of testlets
score variance of total scores

score variance of the i testlet

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 subjectivity in scoring

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

Cherdsak.ira@mahidol.ac.th

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

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

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.

22 - 23 June 2017

June 2017
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Applications Limitations
1. Posttest score adjustment 1. Sample dependency
2. Item revision 2. Reliability is the property of test scores, not test items.
3. Item pool management 3.  Numbers are there to serve us, not the other way
4. Improvement of instruction around.

"We all need people who

Questions & Comments will give us feedback.
That's how we improve."

Cherdsaklramaneerat@gmail.com
Bill Gates

MCQitem analysis

Cherdsak.ira@mahidol.ac.th 4
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Tsunsudtaszidiagau
U 2.0

nA1saau @ SlID 521 (Basic Sciences)

SUi : 22 f§uau 2555
AUIUAaIAU = 120
FTUIUK LTS = 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 = o4 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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No.: 1 p Value : 0.55 rpbi: 0.37 No.: 2 p Value : 0.74 Fpbi : 0.00
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 % Ipbi % Fpbi = %
-024 2131|-0.10 | 1352 0.37 |54.92 -016 615 -0.07 410 002 | 533 | 0.07 | 1148 -0.02| 123 000 7418 -0.09 7.79
‘No.: 3 p Value : 0.84 Fpbi: 0.25 ‘No.: 4 p Value : 0.68 rpbi: 0.43
A * B c D E A B % C D E
Tpbi % | Tpbi % | fpbi | % | fpbi| % | fpbi % | Tpbi % | Tpbi % | Fpbi | % | fpbi % | Tpbi %
-022 | 1434 | 025 | 8443 0.01 | 041 | 000 | 0.00 -0.12 0.41 -026 | 820 | -0.09 | 820 043 | 68.03 -006| 164 -0.29 13.93
‘No. 15 p Value : 0.92 rpbi: 0.26 ‘No. 1 6 p Value: 0.75 rpbi: 0.30
A B * C D E * A B c D E
Ipbi % Ipbi % I'pbi % I'pbi % | pbi % I'pbi % I'pbi % I'pbi % Fpbi % | pbi %
-0.16  4.10 | -0.07 | 041 026 |91.80 -0.16 287 -0.08 082 030 | 7459 | -0.03 | 1393 -022| 2.87 -024 369 -0.17 492
\No.: 7 p Value : 0.99 Fpbi : 0.06 \No.: 8 p Value : 0.70 Fpbi: 0.53
A B c D * E * A B c D E
Tpbi | % | Tpbi % | Tpbi | % | fpbi| % | Tpbi % | Tpbi % | Tpbi % | Fpbi | % | fpbi % | Tpbi %
-0.06 | 0.82 | 0.00 | 0.00 0.00 000 000 000 006 99.18 | 053 | 7049|-013 123 -021| 574 -038 1721 -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
Ipbi % Ipbi % I'pbi % I'pbi % Ipbi | % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
0.00 | 041 | 0.00 | 0.00 = 0.01 | 2.05 | -0.19 | 3443 0.19 63.11 0.25 90.16 | -0.09 = 041 | -0.22| 9.02 -0.08| 0.41 0.00 0.00
‘No. H p Value: 0.54 rpbi: 0.48 ‘No. 112 p Value: 0.55 rpbi : 0.47
A B c %D E A * B c D E
‘ Fpbi % Ipbi % I'pbi % I'pbi % Ipbi = % ‘ I'pbi % I'pbi % I'pbi % Ipbi % Fpbi = %
-0.44 3197 |-009 451  -005| 861 048 5369 -0.06 123 -027 | 2828 | 047 | 5492 000| 000 -024 11.07 -0.16 574
‘No. : 13 p Value: 0.81 rpbi : 0.32 ‘No. 1 14 p Value: 0.45 rpbi: 0.39
A B % C D E A B c D * E
fpbi % | Tpbi | % | fpbi | % | fpbi | % | Tpbi % | fpbi | % | Tpbi | % | fpbi| % | rpbi| % | rpbi %
-0.23 | 533 -0.16‘ 984 0328115 -013 3.28 -0.06 041 -0.22| 3484 -0.09‘ 164 0147|1189 -008 6.15 039 4549
No.: 15 p Value: 0.73 Fpbi: 0.32 No.: 16 p Value : 0.09 rpbi: -0.03
A * B c D E A B c D * E
Ipbi % Ipbi % I'pbi % I'pbi % Fpbi | % I'pbi % I'pbi % | I'pbi % Ipbi % Fpbi = %
024 | 246 | 032 7295 -0.17| 205  -017 2172 -0.07 041 -0.14  11.89| 0.15 70.08 -0.18 328 | 008 | 574  -0.03 861
‘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
Ipbi % I'pbi % I'pbi % Ipbi % Fpbi | % I'pbi % I'pbi % I'pbi % Ipbi % Fpbi = %
-0.05 4.10 | 0.06 | 22.13 0.13 | 3566 -0.07 943 -0.12 2869 006 | 8279 | 0.01 | 082 -0.05| 2.05 -0.10 4.92 001 943
Page 1/7
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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 % I'pbi % I'pbi % I'pbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % I'pbi = %
-0.10 | 51.23| 0.04 | 1311 0.00 | 0.00 | 0.04 2459 0.05 1107 -021 2254 055 | 3566 -0.12| 246 -0.25| 3443 -019 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
Ipbi | % | fpbi % fpbi | % pbi| % | Ipbi % Fpbi | % Ipbi | % fpbi | % pbi| % | Ipbi %
0.20 | 80.74 | -0.07 | 369 | -0.13|11.89 -005 1.64 -011 205 047 | 4590 -0.14 | 6.15 | -0.11| 492  -0.18 1721 -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 | % | Tpbi % | Tpbi | % | Fpbi % | Tpbi % | Fpbi | % | Fpbi % | Tpbi | % | Fpbi| % | Fpbi %
-0.03 | 041 | 0.00 041 -0_06‘ 0.41 -0.14‘ 410 016 9426 -0.08 533 | -0.16 | 943 040 ’ 64.34 -0.20‘ 9.02 -021 11.89
1 25 p Value : 0.61 rpbi: 0.40 No.: 26 p Value : 0.70 rpbi: 0.47
B c * D E A B c D * E
% | rpbi | % | pbi | % Fpbi | % ’ Ipbi = % Fpbi | % | I'pbi % | Ipbi | % Fpbi | % ‘ Ipbi = %
287 | -010 13.11| -0.23 | 14.34 040 6066 -019 9.02 | -015 7.38 |-022 | 984 -026| 7.79 -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 | % | fpbi % Ipbi | % fpbi| % | Ipbi % Fpbi | % Ipbi | % Ipbi | % Fpbi | % | Ipbi %
-0.15 |1 9.02 | 035 | 50.82 -0.26 |25.82 | -0.05 533  -0.02 9.02 0.17 | 4959 | -017 | 20.49 | -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 | % | fpbi % Ipbi | % fpbi | % | Ipbi % Fpbi | % Ipbi | % Ipbi | % pbi| % | Ipbi %
-0.09 | 14.34| 016 | 3.28 | -0.01| 2.87 | 0.06 4.92 0.17 7459 -022 615 |-030 3115 0.37 5779 005 | 492 0.00 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
Fpbi % Ipbi % Fpbi % I'pbi % | Ipbi % I'pbi % Ipbi % Fpbi % I'pbi % | fpbi %
0.28 86.07|-005 205  -021| 943  -0.10 123 -0.17 123, 030 820  -016 287 | 0.32|87.70 003 | 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 | % | fpbi % Ipbi | % pbi| % | Ipbi % Fpbi | % Ipbi | % Ipbi | % Fpbi | % | Ipbi %
0.09 | 4.92 | 037 |4426| -0.41|4508 001 246 -003 3.28| 025 | 7254|-022| 9.02  -0.15 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 D E
I'pbi % Ipbi % Ipbi % I'pbi % Ipbi = % I'pbi % Ipbi % Ipbi % Ipbi % Ipbi %
0.06 = 9.02 | -0.18 | 1230 | -0.38| 18.44 | -0.06 1516 042 4508 -0.15| 451 | -0.29 | 16.39 | 0.35  68.03 -0.04  6.97 | -0.07 4.10
Page 2/7

AUDEWRIUNIWNEANERSANII:ITOMSANE (MERD) ACUzIWNIAANSASSI8WEIUIA Tel. 02-4199978, 02-4196637




NISWruUIVodouUstdaiwoUs=10un21uSNIINISIWNE

22 - 23 June 2017

Item Analysis and Option Analysis

Faculty of Medicine Siriraj Hospital
Mahidol University

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
fpbi = % | Ipbi | % | fpbi | % | Fpbi| % | Ipbi % fpbi = % | Tpbi | % | Tfpbi| % | fpbi| % | fpbi %
-0.05 | 205 | 022 | 52.05| -0.14| 7.38 -0.20 9.84 -0.02 2869 0.11 7459|-0.11 | 2295 -0.14 0.82 0.08  0.82 | 008 0.82
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
fpbi = % | Tpbi | % | Tpbi| % | Fpbi| % | TIpbi % fpbi = % | Tpbi | % | Tpbi| % | Fpbi| % | Ipbi %
-0.02 | 10.25| -0.21  27.46 | 023 |51.23 -0.07 9.02 0.09 164  0.00  40.57| 0.13 | 20.90 | 0.00 | 451 0.07 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
I'pbi % Fpbi % Fpbi % Ipbi % | rpbi % Fpbi % Ipbi % Fpbi % Ipbi % | fpbi %
0.02 = 7.38 | 0.07 | 43.03| -0.02| 0.41  -0.03| 4180 -0.10 7.38  -022 533 | 033 | 7910| -020| 492 -0.02| 287 -0.15 779
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 | % | Tfpbi| % | Fpbi| % | Tpbi % fpbi = % | fpbi | % | Tpbi| % | Fpbi| % | pbi %
0.37 | 80.74| -0.33 | 1475 0.01 | 0.82 | -0.14 | 2.05  -0.07 1.64 -0.14 | 164 | -0.18 | 6.56 | 0.34 | 55.74 -0.22 | 20.08 -0.05 15.98
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 % I'pbi % Fpbi % I'pbi % Ipbi % I'pbi % I'pbi % Ipbi %
-0.16 | 2.05 | -0.11 | 0.82 | -0.04 | 1.23  -0.33 | 9.84 039 86.07| -0.19 | 10.66| 0.31 | 80.74 | -0.09 6 287 -0.15| 1.64 -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
fpbi | % | fpbi % | Tpbi | % | Fpbi| % | Ypbi % | Fpbi % | Fpbi % | Fpbi | % | Fpbi| % | Fpbi %
-0.14 | 246 | 0.26 | 93.44 | -0.01 ‘ 0.82 -0.17‘ 164 -0.15 1.64 -0.20 | 12.70 | -0.08 | 4.51 -0.18‘ 2.87 -0.20‘ 6.56 ‘ 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
I'pbi % Ipbi % Ipbi % I'pbi % ‘ Fpbi % Ipbi % Ipbi % I'pbi % I'pbi % | fpbi %
0.00 A 0.00 | 0.00 | 0.00  -0.21| 492 | 0.21 | 95.08 0.00 0.00 0.00 A 0.00 | 0.00 | 0.00 | 0.24 | 8320 -0.23| 15.98 -0.09 0.82
No.: 51 p Value: 0.76 rpbi : 0.26 No.: 52 p Value : 0.70 rpbi: 0.24

* A B Cc D E A B C * D E

I'pbi % Ipbi % I'pbi % I'pbi % | fpbi % I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi %
0.26 76.23 | -0.14 | 2.87 | -0.04| 246 | 007 | 041 -023 1803 -0.15 0.82 |-021 | 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 Cc D E A * B C D E
I'pbi % Ipbi % I'pbi % I'pbi % | fpbi % I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi %
0.02 451 | 031 | 50.82| -0.07| 2.05 -0.07 | 2.87 -0.28 39.75 -0.07 943 | 028 | 3689 | -0.19| 13.52 -0.09 | 16.80 -0.04 23.36

Page 3/7
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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
% Ipbi % Fpbi % Fpbi % | rpbi % Fpbi % Ipbi % Fpbi % Fpbi % | fpbi %
287 | -0.20 | 14.75 -0.08 | 5.74 | 0.25 | 70.90 0.01 5.74 -0.02 | 1.23 | 0.29 | 8115| -0.15| 7.38 -0.10 | 492 -0.22 533
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 % I'pbi % pbi % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
-0.08 | 6.15 | -0.17 | 29.51 | -0.01 | 1557 0.19 2623 0.03 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
Tpbi | % | Tpbi % | Tpbi | % | Fpbi| % | Tpbi % | Tpbi % | Tpbi % | Tpbi % | Fpbi| % | Fpbi %
-0.13 | 0.82 | -0.25 | 19.67 —0.26‘ 533 0.36 ‘73.36 0.10 1 0.82| 000 | 0.00 | -0.13 | 4.10 .0.27‘ 2.87 -0.03‘ 0.41 ‘ 028 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 | % fpbi | % | Fpbi | % Fpbi =~ % ‘ fpbi % Fpbi | % Fpbi | % | pbi | % Fpbi =~ % | Tpbi %
005 041 |-030 246  -013| 574 | -006 | 246 @ 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 Cc * D E A B * C D E
I'pbi % I'pbi % I'pbi % I'pbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % Fpbi %
0.00 | 0.00 |-0.12 | 1.64 | -0.02|29.51 005 6885 000 000 -009 | 082 | 005 | 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
I'pbi % I'pbi % I'pbi % I'pbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi %
-006 | 943 | -0.15 1.64 | 010 | 6844 -0.04 | 123 -0.01 1926 -022 2336 -0.08 1148 0325492 -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 | % | pbi | % Fpbi | % | Ipbi % Ipbi | % fpbi | % | Fpbi | % Fpbi | % | 'pbi %
-0.20 | 26.64 | -0.07 17.62 | -0.05| 1.23 | 0.29 | 4549 -0.06 861 002 | 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
I'pbi % Ipbi % I'pbi % I'pbi % Fpbi % I'pbi % Ipbi % I'pbi % I'pbi % pbi %
-0.05 23.77|-007 1393 -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
I'pbi % I'pbi % I'pbi % I'pbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
0.09 80.33|-0.03 164 -013 328 000 | 574 -0.03 9.02 | -025 697 |-0.05 656 -0.23 20.08 -0.05| 1.23 0.37 65.16
Page 4/7
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Standard

« A score that is set to be a boundary
between those who perform well enough
on the test (pass) from those who do not
(fail).

« Standard = cutpoint

Outline

« Basic concepts

« Steps in setting standards
— The type of standard
— The method
— Selecting judges
— Standard setting meeting
— Calculate the standards
— Checking the standards

Cherdsak.ira@mahidol.ac.th

June 2017

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.ltem banking
. Test production 12.Technical report

oo g~ N =

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

2

Objectives

HaRngANITUTIENBUAD GlEnausnaINITa

3 o ar & o 1 Y >
—uanmm’mﬂ’mm_,ﬂaﬂmimmm%mﬂﬂ,mgﬂmaﬂ
—uanfeiwnanaasnisnanuriEIwlagna

o I ad & o | EY | o oo
—anmadeisnsasinariinulaegneieeanis
—IRRNUTHIBAISEBU MCQ AI838n15 modified

Angoff method Twn1sdauinwieldaslsogig
WNZEN

Basic Concepts

« A standard is an answer to the question,
“How much is enough?”

» The classification of examinees into two
groups can result in two types of wrong
decisions
— False positive: Passing an examinee who

should fail the exam

— False negative: Failing an examinee who
should pass the exam

1
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Judgment Steps in Setting Standards

1. Made by qualified judges . Deciding on the type of standard

2. Meaningful to the persons who are . Deciding on the method for setting
making the decision standards

N —

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

» The standard is fixed, based on specific criteria
* Absolute standard of performance, but may undergo periodic re-
* Relative standard 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.

Relative Standard 2.Methods for Setting Standards

» The standard is set in reference to the 1. Test-centered methods

group of examinees. The resulting 2. Examinee-centered methods
standard may be reasonable providing a 3. Compromised methods
representative heterogeneous group. '

+ Strengths

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

Cherdsak.ira@mabhidol.ac.th 2
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Test-Centered Methods Modified Angoff’'s Method
» The judges set standards by reviewing the * The judgment
test items and provide judgments — The probability that a borderline examinee
regarding the “just adequate” level of would answer the test item correctly
performance on these items. » The passing score
— Angoff’'s method — The sum of all the probability of correct
— Nedelsky's method answers for all items on the exam

— Ebel’s method

Modified Angoff’s Method (2) Nedelsky’s Method
* The judgment
Item Probability —How many options a borderline examinee can
1 0.8 eliminate from choosing in an item
5 06 » The passing score
2 — The probability of correct answer for an item =
3 0. 1/(the number of options not eliminated)
4 0.5 — The passing score of the test = the sum of all
5 0.5 the probability of correct answers of all items
on the test
Passing score 2.8
Nedelsky’s Method (2) Ebel’s Method
ltem |A|B|C|D|E Not eliminated Probability * The ]Udgment
—What is the level of difficulty of an item?
1 XXX 2 1/2 =0.50 « Easy/Medium/difficult
—What is the level of importance of that content
2 | XX 3 1/3=0.33 in clinical practice?
3 [x 4 1/4 = 0.25 « Essential/Important/Acceptable/Questionable
— The probability that a borderline examinee will
4 | X XX 2 1/2 =0.50 answer an item in each category correctly
5 |x X 3 1/3=0.33 * The passing score
: — The sum of all the probability of correct
Passing score 1.91 answers for all items on the exam
Cherdsak.ira@mahidol.ac.th 3
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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 2017
)
Ebel’'s Method (3)
Item 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

2.Methods for Setting Standards

1. Test-centered methods
2. Examinee-centered methods
3. Compromised methods

Borderline-Group Method

» The judgment
— Identify examinees who are “borderline”

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

Cherdsak.ira@mahidol.ac.th

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
70

S
H —Pass
& 30

Z —Fail

10 15 20 25 30 35 40 45 507

4
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2.Methods for Setting Standards Compromised Method
1. Test-centered methods « Combining relative and absolute standard
2. Examinee-centered methods setting methods
3. Compromised methods — Hofstee method
Hofstee Method 3. Selecting Judges
* The judgment » The number of judges
— Minimum failure rate » The qualification of judges

— 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

4. Standard Setting Meeting Practice

+ Discussion of the purpose of the test, the

- i * A modified Angoff standard setting
characteristics of examinees, and the

nature of competence method
ature . P ' ) 1. Defining the characteristics of borderline
+ Explanation of the method and practice examinees

before the real standard setting procedure. 2. Estimating the performance of borderline

candidates for each item

3. Calculating the passing standard for the
exam

Cherdsak.ira@mabhidol.ac.th 5
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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

Calculating the Passing Score

If the ratings differ less than 20%, the
average of the rating for that item is used.
If the ratings differ by 20% or more, group
discussion is carried out, and the
members of the committee can modify
their ratings.

Passing score for the exam = the sum of
mean ratings of all items on the exam

Do we have to care about error?

* True score theory

— 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.

Grading 35

Cherdsak.ira@mabhidol.ac.th

22 - 23 June 2017

June 2017

ltem Review and Rating

* Independent review of an item and
provide a rating

1. How many individuals in a group of 100
borderline examinees will answer the item
correctly?

2. What is the probability that one borderline
examinee will answer this item correctly?

» Collection of independent ratings of all
items
» Group discussion of the ratings

5. Calculating Standard

 Qutliers
« Errors of the cutpoint

SEM
‘ SEM = SDJ(—7r)

SD = standard deviation
r = internal consistency reliability

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

Grading 36

6
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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 go, 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

40

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 II [Thai]. Medical Education Pamphlet 2006; 2(2): 2.

ATNIFANIIRLNNY (passing standard) (ABUA 2)
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Gavarlating
2. Winssunnsusiazvinuiasandeasuusiazde uazdnduintinFauauduiiazilanianeudeasugnuinies
= a’/j dﬂl o v 4 o o 1 Qdd‘ | dl 1 ad v o A
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2.1. Angoff's method: liiananstiszydnunniinGauaiudu 100 Awindeaaudei aziinGaunauiney
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2.2. Ebel's method: lianansdiainemisauantlszinnieaaumuanudiAyzeaiiamuazainanuendi
4 ' v | U o a 73 L a o A dl dl
rasdieaauuazszyinludeaauusazngu nninFauauidu 100 puindeasuasitinFauiauineugn
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AYNEINGE Nt 1unang &N
ANTNANATY
AARUNIN 95% 85% 80%
AAUNBALT 90% 75% 60%
aAyTiat 80% 55% 35%
AAtytatNIN 50% 30% 20%

3. NNgAANTide Ut B M TLdede U

3.1. Angoff's method npusitinuRBNATNTasANtAziiurasnsreudesevusazdegn

ltem 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 InouiiiNupaNaINTed (Iurndesauluusazngs x avuaziiuresnisneudeseugn

dmiudeaavlunguin)andeaauiia 12 nqu

ANTNEINNNNE Nald] 1unang hlal
AMNAATY (24 4) (15 4) (11 4)
AATININ (15 4n) 95% x5 | 85%x5 | 80%x5
aAwanls (20 din) 90%x10 | 75%x7 | 60%x3
anAntiag (10 9a) 80% x5 | 55%x3 | 35%x2
O R CR ) 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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K200 : NM1SvaN1@avdodou

ltems — ltem bank
Items
ﬂﬂiéjﬂﬁ’]ﬂéjﬂ“aj@ﬂau ® The fundamental block that contains one set of question and
. responses
ltem banking
® It is the smallest exchangeable object in a test
Item bank
nFL. WY, Dlye Wﬂ‘@lwuuaé ® A collection of test items that may be easily accessed for use
AUNANS Jnavan in preparing examinations
Functions of item banking Options for Setting Up an Item Bank
1. Item entry and storage aa' Lﬁ‘U) 1. Purchase of a bank of items along with the software to
operate it

. =
2. Item retrieval (19) 2. Purchase item banking software with local development of

3. Maintenance of item history (Ju7inuse35) frems
3. Local development of software and items
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Key Issues in Item Banking Flexibility
® Security * Storage - Sort (1fiu - 1589)
* Flexibility ¢ Search based on multiple variables (ﬁuﬁulé’wmwawgmmu)
® Retrievability * Adaptable to the needs of test developers (Uuugeiiaiun)

® Storage of pertinent information

Security Access Control
® Three security threats ® Physical control
— Theft (alug) — Secure areas with locked doors (+/- guards)
— Disappearance (foaougame) ® Logical control

— Exposure (Foaeugnldnu) — Software systems restricting access to those with no authorization

¢ Two security measures — Three approaches
— Access control ® Secrets: password, PIN
. : .
— Encryption Tokens: card or electronic key

*® Biometrics: voiceprint, fingerprint, retinal scan

Vale CD. Computerized item banking. In: Downing SM, Haladyna TM. Handbook of test development, Mahwah, NJ: Lawrence Earlbaum M-Tech. Password management best practices. Calgary, Alberta: M-Tech information technology 2003.
Associates 2006.
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Encryption

® An item bank with plaintext item files is like a locked gate

without a fence. TUswNsUARITRED Y

® ltem database must be encrypted using one of the modern

AMZLNNYAANSASIITNYIUA

encryption standards.

® Encrypt the bank so that only privileged test developers can

decrypt it.

Vale CD. Computerized item banking. In: Downing SM, Haladyna TM. Handbook of test development, Mahwah, NJ: Lawrence Earlbaum

Associates 2006.
e Tdsunsualvriasay e Tdsunsualvrasay

\"\ “¥% (ltem Banking) \'\_7 ”/#  (Item Banking)

(-4 v dl = 4 Qs v

Waluuagau MCQ tAIadANNILARYARYAARALU
siagay iéd Ao
Jasa Tosan 1. Liiansaip3azng

ﬁz‘;‘f @ Uaa2 2. fviasvindagauinaanie
A & 3. AdaInnuEFIRaAIasuar Tsuasy
e % — 4, fivn3avdrsaalul (UPS)
Mo 5. Update Virus sshiaua
6. Backup 2aya
fhan1sdne paruwnamMaEnsaAsaTwea femsdnen aasuwnamansasnuneua
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