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ITEMS ARE DIFFET ”

T -

»> Single Select MCQ »> Tables and Graphs
»> Multiple Select MCQ »> Graphics

»> Constructed Response »> Audio

»> Hot Spot »> Video

»> Drag & Drop »> Other Media

»> Simulation

¥ #atpconf



__/.-g“- ‘e

“PROBLEM'BASED PRESENTATION: e

-
Z
O
29
)]
O
2 LL|
—
n 7 Present Solve
< O Problem Problem
O
-

2/26/2018 5 ’ #GTpCOﬂf




ALl FITEM WR

ITING RULES
in Testing ]
San Antonio, TX

S e 4

-

APPLIED MEASUREMENT IM EDUCATION, 2(1), 37-50
Copyright © 1989, Lawrence Erlbaum Associates, Inc,

A Taxonomy of Multiple-Choice
Item-Writing Rules

Thomas M. Haladyna
Arizona Stare University
West Campus

Steven M. Downing
MNational Board of Medical Examiners

LEADING the
CONVERSATION

A taxonomy of 43 multiple-choice item-writing rules is presented and
discussed, The taxonomy derives from an analysis of 46 authoritative
textbooks and other sources in the educational measurement literature. The
analysis also leads to a “validity by consensus™ for each rule. The taxonomy
is viewed as a complete and authoritative sel of guidelines for writing
multiple-choice items.
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(HALADYNA & RODRIGUEZ 2013) -

Content Format Concerns

 Base each item on one « Format each item
type of content and vertically instead of
cognitive demand horizontally

« Use new material to elicit
higher-level thinking Style Concerns

* Keep the confent « Edit and proof items
Qﬁ;ﬁi?dem of one « Keep Iinguis’ric complexity

appropriate

Test important content.
Avoid overly general
content

Minimize the amount of
reading in each item.
Avoid window dressing

Avoid opinions unless
qualified

Avoid trick questions
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(HALADYNA & RODRIGUEZ 2013) -

Writing the Stem

State the central idea clearly
and concisely in the stem
and not in the options

Word the stem positively,
avoid negative phrasing

Writing the Options

Use only options that are
plausible and discriminating.

Make sure that only one of
these options is the right
answer

Vary the location of the right
answer according to the
number of options

Place options in
logical/numerical order

Keep options independent;
options should not be
overlapping

Avoid using “none of the
above”, “all of the above

don’'t know"

Word the options positively,
avoid negative words such
as NOT

A Hl
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»>Avoid giving clues to the right answer
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LEADING the

Keep the length of the options about equal

Avoid specific determiners such as always, never,
completely absolutely

Avoid clang associations, options identical to or
resembling words in the stem

Avoid pairs or triplets options that clue the test taker to
the correct choice

Avoid blatantly absurd, ridiculous options

Keep options homogenous in content and
grammatical structure

»>Make all distractors plausible
»> Avoid the use of humor
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— > Problem >»»> Potential Solutions
O = What is the capital of = Look up items in that area
— France? and possible use those
& '<_[ - A.Lyon distractors
2N - B.Tokyo = Use seminal references
O oC = C. Orleans = Think of common errors that
2 LL| - D. Paris may occur in their roles
— = Which of the following are especially when fraining
Q= the sweetest green apples? colleagues or observing
O - A Macintosh entry level professionals
WO - B. Golden Delicious = Ask for help — another SME
- - C. Empire

- D. Red Delicious

= Which symptom may be
experienced during a
stfroke?

- A. trouble speaking
- Enter more options here
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»> Problem

Whatis 1+1¢

What is normal blood
pressuree

What are the ADA
requirements for a door
openinge

How many lug nuts are

minimally required for a tire
mounting?

What is the safe amount of
tension when building a
bridge?

»> Potential Solutions

Define and use actual
situational variables

- e.g., medicine = vitals

- e.g., finance - financial metrics
(operating budget, expenses,
revenue, profif)

Don't use frivial situational

descriptions

- A family is distracting the
doctor when the doctor is

applying a tfreatment to the
patient.
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CUEING
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— > Problem >»> Solution
O = |[n 1776, the Declaration of = Remove the cueing in the
— Independence was signed. stem (e.q., 1776)
& < What year was the = Remove it from the correct
0 Declarafion of answer (requires rewrite)
() o0 Independence signed?
2 L] - A 1776
— - B.1779
Q> - C.1789
(< g O - D.1812
o
-
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TRIVIAL/TEACH STEM -
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»> Problem »> Solution

= There are many opinions on = Ask yourself what can be
pizza dough hydration. In removede
fact, some argue that 60% = Are any sentences before
is fhe perfect dough the inferrogative necessary
hydration. What is the most to answer the question?

common pizza topping?

LEADING the
CONVERSATION
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»> Problem >»> Solution
= Who is your favorite = Reduce
comedian? - Length of options
- A. Elmo - Words
- B. Lisa Marie = Ensure
C. Christopher Julius Rock I - Options and words are about

D. Fluffy — Gabriel Iglesias the same length/number

LEADING the
CONVERSATION

2/26/2018 ’ #atpconf




AlPS

Innovations
in Testing N
San Antonio, TX

»> Problem »> Solution

= |n order to move a bicycle = Use the same grammar
forward, what action needs stfructures

fo be performeds = Use the same “rules”
- A.Run

- B.To Walk
- C. Peddling
- D. Brushed
= Which US government

agency is responsible for
categorizing illnessese

- FBI
- Center for Disease Control
- EPA

LEADING the
CONVERSATION

- National Aeronautics and
Space Administration (NASA)
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»> Problem »> Potential Solution
= How much water is required = Eliminate repeated words in
for optimal dough hydration opftions
= 60 percent = Addrepeated words in
- 40 percent options info the stem
- 80 percent
- 30 percent

= How many detfrimental
attacks occurred on
Thursday?
- 10 detrimental attacks
- 20 detfrimental aftacks
- 50 detfrimental attacks
- 99 defrimental afttacks

= How many Sesame Street
characters were spotted last
nighte
- 10 ElImos

20 EImos

30 ElImos

LEADING the
CONVERSATION

40 ElImos
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»> Problem »> Potential Solution

Z
O = Which Sesqme Street . = Write in the positive
o — character is NOT requireds = Substitute NOT with other
c <[ - A. EImo words
- )] = B. Cookie Monster - eliminate, prohibit, restrict
(D oC - C.Burt - Optional
= LU - D.Big Bird = Write a new question
— = For a Sommelier, which step
Q= is not required?
< O - A.Smelling
qu O - B. Sipping
el - C. Tasting
= D. Swishing
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»> Problem »> Potential Solution

= How many glasses of wine is = Replace with a plausible
necessary to complete this option
sessione
- A
- B.2
- C.3
- D. All of the above
= Which chocolate has the
least sugar contente
- A. White
- B. Dark
- C. Milk
- D. None of the Above

LEADING the
CONVERSATION
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AlP = ACRONYMS "
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«

»> Problem

= Which of the following
agencies oversees food
safety?

- A. USDA
- B.CDC
- C.FDA
- D. OHSA

>> Which of the following

= Which of the following
agencies oversees food
safety?

- A. United States Department of
Agriculture (USDA)

- B. Centers for Disease Control
(CDC)

- C. Federal Drug Administration
(FDA)

- D. Occupational Safety and
Health Administration (OSHA)
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»> Potential Solutions

= Determine prior to item
writing how to manage
acronyms
= Spell them out
= Don’t spell them out

= Tips

- Ifreferences don't spell
acronyms out, consider using
the acronym

= If majority/all SMEs believe
everybody should know the
acronym, consider using the
anonym
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alli= EXPRESSING MEASUREMENT UNITS e

San Antonio, TX

- W Problem »> Potential Solutions
O = Which temperature is = Determine ahead of time
' considered absolute zeroe how measurement units
o= - A.-273.15 degrees Celsius and other standardized
5 < - B.-459.67 degrees Fahrenheit information should be
0 N - C.-273.15C expressed
A - D.-273.15°C " Tips |
= LU = What is the length from the - Develop astyle guide
— bathroom opening to the - Use the seminal
n 7 bedroom? Ilferofure/referencgs
<O -Alem - U e to make fa
WO - B. 10 cenfimeters
— - C. 1 foot

- D. 1 ft (.33 meters)

= How much does a the
average suitcase weighe
- A. 40 Ibs
= B. 40 pounds
- C.18 kilos

- D.18kg
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— > Problem >»> Potential Solution
O = According the 2012 = Avoid offensive content
o= standard, how ngony outlets = Examples
4.::_: <]: Sh:UZKOj fhere bes - Avoid personal pronouns(she,
N - Al he)
Q D: - B. 10 — replace with the
2 Ll - C.30 - Avoid religious references
— > - D.50 — eliminate
(- Z = What year did the Cuban - Replace with more
O Missle Crisis occure acceptable words
- — mail carrier with mailman
Iil‘ O _ ?glg - Avoid humor
- 1900
- 1822
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OFFENSIVE CONTENT.-
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»> Problem »> Potential Solution

2/26/2018

- D. Formaldehyde

— mail carrier with mailman
Avoid humor

Z
O = A mailman who practices = Avoid offensive content
— Jainism wanted to = Examples
o :
g purchase shampoo for his - Avoid personal pronouns(she,
) dog. What key ingredient he)
(D o should be in the shampoo _ replace with the
2 LLl for a healthy dog haire - Avoid religious references
— > - A. Oatmeadl _ eliminate
n - - B. Paraben - Replace with more
< O - C. Pthalates acceptable words
1T I@®)
e
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BLOOM'S TAXONOMY

Image retrieved from: https://elearningindustry.com/blooms-
taxonomy-applying-elearning
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HOT'SPOT ITEM EXAMPLE

L.

LEADING the
CONVERSATION

Image retrieved from

https://www.imsglobal.org/question/qtivip2/imsqti asi

What city is the capital of #rance 7

bestvlp2.html
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|02 PITEMS WITH {GRAPHIC:

|: Aluminum
g <[ [[] Calcium
N B ion
O oC Silicon
2 g Other
——
n ~ [ ] Oxygen
m 8 8. According to the graph above, which element forms the second greatest portion of the earth's crust?
I A, Oxygen
B. Silicon
C. Aluminum
D. lron
E. Calcium

Image retrieved from
https://Ih5.go00gleusercontent.com/befngZGg5rONDAyr4kHBtbVyrcKevWxpW2KO6XGc7D2
91CRaWSrSI6pHgCFfNnThvh-UoRcYrlF2j-YzpllIQPQiu98P3YyjEFzQDArHgVOW1xWh77bqd
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Image retrieved from https://www.linkedin.com/learning/captivate-9-drag-and-

drop-interactions
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Marily camee Erikly forwand &8 Matthew opened the door,
Bait when her @yes fell on the odd Itk figane in the S0IT, ugly
dress, with the long braids of red hair and the eager, leminous
EyEE, i FIDpped shidl @ AMazement.

“Matthew Cuthberl, wha's that™ she extlaimed, “Whene S

ihe bay?

“Theere wasnT ary I:-u',.'.‘ saéd Matthew wretchedby. ~There
was only Mer”

iy bells Arme
nok ko £y

BMlatthew fxplaing
Anies presence,

|

+— Scroll bar

M Dl wivy aha
prefers & different
LiBiE

Huwilly deckdes Anne
cnr sty for Ehae
g

Image retrieved from http://www.dummies.com/test-

prep/ged/ged-science-extra-prep-forms-energy/

Revealed text
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http://www.dummies.com/test-prep/ged/ged-science-extra-prep-forms-energy/
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o QDIFFERENT COGNITIVE MAPPING

Z >»»Common item writing rules are predicated
O onthe development of items using a
2 '<—( conventional committee-based approach
O 7
= ! >»Content experts, after training, are asked to
0>  wirite targeted items in very specific areas of
<O the blueprint
Iil-l O

»>What if we shifted our focus from the micro-
(i.e., item) to the macro-level (i.e. problem or
scenario) to develop items using cognitive
mapping?
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Sources of
Information

LEADING the
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Urinary Tract Atel i wound P Deep Vein Deep Space
Infection (A) Infection (W1) ““'m Thrombosis Infection
(uTy (ovT) (Dsy)
Post-Operation Fever
Timing of Fever Physical Examination Type of Surgery
1-2 Days Gastrectomy Right
Guarding and Abdominal Hemicholectomy
Rebound Examination Element
Element Gastrectomy
1-2 days Element
________________ JErement — Fromant Constraint Right Hemicholectomy
Constraint No guarding or rebound v, awLe,ovt:very | | | | e
A: Very likely (A o O s NS s S i likely Constraint
UTI: Unlikely - Prey:::‘“""“ OSiT TG DSI: Unlikely DS!: Less likely
2-3 Days Left Hemicholectomy Appendectomy
o Red and Tender Element
Element Wound Element
2-3 days Left Hemicholectomy Y
--------------- Element ——————————— e T T T T Constraimt
Constraint Element Constraint >
. e Normal range of body temp No red and tender wound g likel Wi, DSI: Very likely
\L:Jv?'pvenr\y:rhrk:yemge ---------------- e pelsvery Hiasly WTI, A, P, DVT: Unlikely

4-5 Days

Element
a-5 days
Constraint
UTI: Unlikely
DSI: Very likely

No Constraint

Constraint
Wi: Present

Laparoscopic
Cholecytectomy

Element
Laparoscopic
Constraint
Wi, DVT: Very likely
UTI, P, DSI: Unlikely




»>Complex diagram that highlights the
knowledge, skills and content required
to make a medical diagnosis or
manage a patient (“to obtain a correct
answer”)

= Deconstruction of a reasoning process for a
specific problem (e.g.: clinical presentation)
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LEADING the
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STEPS'IN DEVELOPING A COGNITIVE'MAP:

S L. ‘ 4 R g h

» Select a task for the problem (e.g., diagnosis)
= Chest trauma

»>Develop a list of correct answers for the
problem
= Cardiac tamponade
= |eft-side tension pneumothorax

»> |ldentify sources of information
= [ ocation (e.q., left, lower chest)
= Hemodynamics (e.g., BP 70/60, HR 130, RR 20)
= Physical exam (e.g., good air entry bilaterally)

»>Document your model (in Ibutler)

LEADING the
CONVERSATION
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V\LHAT IS'AN.;:ITEM MODEL'?

U
»>We then create item models using the cognitive
map content; an item model is a template or a
mould of the assessment task (i.e., it's a target
where we want to place the content for the item)

A 54-year-old woman has a <TYPE OF SURGERY>. On post-
operative day <TIMING OF FEVER>, the patient has a
temperature of 38.5°C. Physical examination reveals
<PHYSICAL EXAMINATION>. Which one of the following is
the best next stepe

<TYPE OF SURGERY> Gastrectomy, right hemicolectomy, left
hemicolectomy, appendectomy, laparoscopic cholecystectomy

<TIMING OF FEVER> 1-6 days

<PHYSICAL EXAMINATION> Red and tender would, guarding and
rebound, abdominal tenderness, calf tenderness

LEADING :he
CONVERSATION
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Physical exam

2/26/2018

Cardiac Tamponade

» Stabbed in left lower chest
+ Stabbed in left upper abdomen
+ Kicked multipletimes in sternum

+ BP 70/60 HR 130 RR 20
+ BP 85/78 HR 140 RR 22
+ BP 88/80 HR 142 RR 25

* Good air entry bilaterally, with
muffled heart sounds

» Decreased air entry to bases, with
faint irregular heart sounds

* Good air entry bilaterally with no
appreciable heart sounds

Chest Trauma

Left side tension pneumothorax

Stabbed below the clavicle on the
left side

+ Stabbed multipletimes to the left

back
Shot in the left mid chest

BP 95/70 HR 140 RR 30
BP 90/50 HR 140 RR 32
BP 88/50 HR 142 RR 28

No air entry on left side, with
normal heart sounds

Minimal air entry on left side, with
pronounced systolic ejection
murmur

* Reduced air entry on left side with

hyperresonance on percussion

¥ #atpconf
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B3 AcmapeniTor @ Exr
w STEP 1:0BJECTIVE & TASK v € ATRACHEA CORRECT ANSWERS  EXCLUSIONS
Objective: Chest Trauma Diagnosis @ Al is midline
Task: + ) A2 is deviated to the right side
w STEP 2:CORRECT OPTIONS LIST v € B:NECK_VEINS CORRECT ANSWERS  EXCLUSIONS

@ 1 [Cardiac tamponade @ | Bl distended

+ @ 2 Left-side tension pneumothorax @ B2 not distended

+ DISTRACTORS SHOW WITH EXCLUSIONS = 0 B3 not visible

(O X cardiac tamponade v € C:HEART_SOUNDS CORRECT ANSWERS  EXCLUSIONS
(O X2 Left-side tension pneumothorax @ Cl faint heart sounds
© X3 Myocardial infarction €@ C2 no heart sounds
€@ X4 Pulmonary contusion €@ C3 pronounced systolic ejection murmur

+ @ X5 Splenic injury + € |C4 hyperresonance on percussion

v STEP 3:STEM v € D:AIR_ENTRY CORRECT ANSWERS EXCLUSIONS

=
€ D3 good air entry bilaterally
+ @ D4 noair entry on the left side

A 68Kg, 50-year-old security guard was during an altercation with another man. He is immediately +vOEBP CORRECT ANSWERS  EXCLUSIONS
brought to the hospital where his vitals are as follows: blood pressure E:BP . heart rate | and

Q ‘ ‘ + New variable | EI‘ @ DI good air entry

A B

4 BIUSXXIL
= = E E|

€ D2 decreased air entry to the bases

IQl
I
lih
1]

X

respiratory rate . He has D:AIR_ENTRY with C:HEART_SOUNDS . His neck veins are Q8 70/60

B:NECK_VEINS and his trachea A.TRACHEA . D E2 85/78

; T © E3 88/80
What is the most likely diagnosis?

Q E4 9570

+ @ E5 90/50

v STEP 4:LEAD-IN QUESTION

SAVE | o CLONE | @ PREVIEW Generate from set ofquestions O GENERATE




»> After the item model is specified,
the information is systematically

combined to produce new items geeee esssss’
® 00 000 0000

»To accomplish this complex,
combinatoric task, an item I g o r
generation software called IGOR
(tem GeneratOR) was created

»>|IGOR was programmed using Sun
Microsystems Java

»>Coghnitive modeling can still be
used to improve overall item

quality WITHOUT the AIG
component
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LEADING tre
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COGNITIVEFMAP

LEARNED

»>Thousands of items generated across 70+ cognitive
maps
»>Predictive identification accuracy ranges from 32-

52% across experts with an average accuracy rate
of 42%

= Physicians can't tell the difference between AIG and
traditional items
»> Pretested AIG items (~600) cover shallow areas of
our pool very well

= Stronger distractors — directly attributable to the AIG process

»>Retention rates are comparable and even higher
than traditional items

»>|Item development processes and overall quality
have improved drastically with cognitive mapping,
irrespective of AIG

= Due to the effort required in creating a cognitive map not

only for correct response, but also for the distractors (clinical
reasoning errors)

LEADING the
CONVERSATION
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LEADING the

»Form a committee/subcommittee to address
and determine item writing rules and style
guides

»>Develop style guide for item writing
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