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After completing this workshop, 
participants will:
• Define higher order thinking skills using Bloom’s taxonomy.

• Identify the components of a multiple-choice question.

• Discuss the dos and don’ts of creating quality multiple questions.

• Develop multiple choice questions that assess higher order 
thinking.





HOTS –
APPLYING, 

ANALYZING, 
EVALUATING, 

AND 
CREATING



Applying
• Application of an abstract 

idea in a concrete situation 
to solve a problem or relate it 
to prior experience.



Analyzing
• Separates material or 

concepts into component 
parts so that its organizational 
structure may be understood. 

• Distinguishes between facts 
and inferences.



Evaluating

•Make judgments about the value of ideas or 
materials.



Creating

• Builds a structure or pattern from diverse elements. Put 
parts together to form a whole, with emphasis on 
creating a new meaning or structure.



Why do 
students 
need to be 
able to 
analyze, 
evaluate, 
and create?

SIMPLY, DOCTORS, COUNSELORS, AND 
PRACTITIONERS NEED HIGHER ORDER 

THINKING SKILLS TO MEET THE 
EXPECTATIONS OF THEIR PATIENTS, CLIENTS, 

AND SOCIETY. 

AN ENCYCLOPEDIC KNOWLEDGE OF THE 
SUBJECT MATTER IS OF NO PRACTICAL USE 

IF THE PRACTITIONER CAN’T APPLY IT TO 
THE SITUATIONS CONFRONTING THEM. 

(Zaidi, Grob, Monrad, Kurtz, Tai, Ahmed, Gruppen, & Santen, 2018)



Examples of HOTS at UWS

• CCE: 
• Formulate a diagnosis/es supported by information gathered from the history, 

examination, and diagnostic studies.

• CACREP
• Procedures for assessing risk of aggression or danger to others, self-inflicted harm, or 

suicide

• HNFM
• Upon completion of the program, graduates will integrate whole food nutrition 

with strategies for health promotion and disease prevention.



Multiple-choice 
exams



Benefits of Multiple-Choice Tests

Comprehensive 
knowledge assessed 
efficiently

Scoring economical and 
speedy

Moderate to high 
reliability

Amendable to statistical 
analysis to include 
comparative and trend 
analysis

(Zimmerman, 2016)



Challenges 
of Multiple-
Choice Tests

Test items are 
laborious to 

construct

Higher order 
thinking skill 
items even 

more difficult 
to construct

Impact of 
cueing, 

guessing, test 
savvy, and 
motivation 
uncertain

Test security

(Zimmerman, 2016)



To begin:

• Create a test blueprint (Suskie, 2018)

• Align test items with learning outcomes



(Developing tests and test questions items, n.d.)



A multiple-choice 
question consists of:
• a stem - the text of the question

• options - the choices provided after the 
stem

• the key - the correct answer in the list of 
options

• distracters - the incorrect answers in the 
list of options

(TeachThought Staff, 2017)



Components of a 
multiple-choice 
question

(Mueller, J., n.d.)



Writing Guidelines

• Procedural rules

• Content-related rules

• Stem construction rules

(Zimmerman, 2016)



Writing the Stem

• Avoid extra language in the stem

• Include in the stem any language that you 
have to repeat in answer option

• Avoid giving verbal associations clues from 
the stem in the key

• Avoid which of the following items

• Avoid grammatical clues

(Zimmerman, 2016)



Answer Options

•Write the correct answer before 
writing the distracters

•Limit the number of answer options 
• 3-4 are most effective

(Zimmerman, 2016)



Answer options should be about the 
same length and parallel in 
grammatical structure

The term side effect of a drug:
A. Refers to any an action of a drug in the body other 

than the one the doctor wanted the drug to have
B. Is the chain effect of a drug
C. Additional benefits the drug

(Zimmerman, 2016)



Answer Options

• Distractors must be incorrect but plausible

• Avoid 
• Extreme words like all, always, never
• Vague words like usually, typically, and may be
• Negative words
• None of the above
• All of the above

(Zimmerman, 2016)



Things to avoid

• Avoid vague stems by stating the problem in the stem

• Avoid wordy stems by removing irrelevant data

• Avoid negatively worded stems by stating the stem in a positive form

• Avoid overlapping alternatives

• Avoid dissimilar alternatives

• Avoid implausible alternatives

• Avoid inconsistent phrasing of alternatives

(Zimmerman, 2016)



DEVELOPING MULTIPLE 
CHOICE QUESTIONS

That Assess Higher Order Thinking Skills



REAL-WORLD 
SCENARIOS

One of the best ways 
to promote and 
assess higher-order 
thinking is to use 
scenario-based 
questions, 
particularly ones that 
simulate real work 
experiences



1. Before: What is the first concern of an emergency worker? 

After: You arrive at the scene of an accident where people 
are panicked and yelling. Three people appear to be injured. 
What action will you take first?

2. Before: Which of the following are measures of morbidity? 
(check all that apply) 

After: A researcher is interested in recording the number of 
individuals in a particular geographic region who have a 
common cold at some point during the month of February 
2001. Which of the following measures of morbidity would 
be most appropriate in answering this question?

Learning Coach, (n.d.)



ANALYSIS OF VISUALS
You can also assess critical thinking skills by asking learners to analyze or 

interpret information from visuals, which are provided as part of the 
question stem or the answer choices.



1. Before: What are the components of a computer’s video system? 
(Select all that apply.) 

After: Using the repair flowchart shown here, what should you 
check if the monitor stops working? 

2. Before: Select the best definition of active listening. 

After: Which video best demonstrates active listening during a call 
with an irate customer?

Learning Coach, (n.d.)



THE ANSWER PLUS THE 
REASON WHY 

A third approach to measuring critical or creative thinking is to ask learners 
to synthesize what they’ve learned into an explanation.



1. Before: What are three signs of edema?

After: A patient entered the hospital with edema of both lower extremities. What action 
should the nurse take and why? 

2. Before: Select the most effective tone for writing technical documentation. 

After: Select the paragraph and reasoning that best demonstrate how to start a technical 
document. 

3. Before: Name three qualities of effective entrepreneurs. 

After: Review the financials of these three startup companies. Which one would you invest 
in and why?

Learning Coach, (n.d.)



ITEM FLIPPING
Presenting the specific instance of a concept in the item stem and ask the 

examinee to identify the underlying rule or concept instead.



According to Piaget’s theory of cognitive 
development, what is accommodation?
A. The ability to think logically
B. The diminishing of a response to 

frequently repeated stimulus
C. Altering one’s existing schemas as a 

result of new information*
D. An inability to understand perspectives 

besides one’s own

After Sarah learned that penguins can’t fly, 
she had to modify her existing concept of
birds. This best illustrates the process of:
A. Accommodation*
B. Conservation
C. Habituation
D. Egocentrism

Hubert, n.d.; Scully, 2017



MULTI-LEVEL THINKING
A good strategy for testing higher-order thinking, is to develop questions that 

require multi-logical thinking. These are questions with more than one premise, 
from which a student must make the correct conclusion. It thus requires a student 

to take several facts and aspects in account before making a decision.



The transformation of an item from a one-neuron to a 
five-neuron classification (Sully, 2017)

# Item

1 neuron Identify the cell at the end of the pointer

2 neuron Identify the hormone produced by this cell

3 neuron Identify the target organ/tissue/cell for the hormone produced by this cell?

4 neuron Identify the physiologic effect in the target organ/tissue/cell for the hormone produced by 
this cell?

5 neuron Identify the physiologic effect in the body caused by the target organ/tissue/cell for the 
hormone produced by this cell?



(Scully, 2017)





How would you revise this item?

The mean of a set of test scores is called the:

A. Most frequently occurring score

B. 50th percentile

C. Arithmetic average*

D. Measure of a score range

(Hubert, n.d.)



One suggestion…

A university-developed aptitude test used in Honors Program 
admissions decisions was given to a group of seven applicants. 
Their scores were: 70, 89, 94, 72, 72, 80, and 98.  The mean score 
for these test results is:

a. 72

b. 76

c. 82

d. 90

(Hubert, n.d.)



What about this one?

Which of the following assessment findings is characteristic of a 
client with Parkinson’s disease?  

A.  Night blindness 

B.  Pain in lower extremities 

C.  Shuffling gait* 

D.  Incontinence



A suggested revision…
A nurse is making a home visit to a 75-year old male who has had Parkinson’s 
disease for the past five years. Which of the following has the greatest implication 
for this client’s care? 
A. The client’s wife tells the nurse that the grandchildren have visited for over a 

month. 
B. The nurse notes that there are numerous throw rugs throughout the client’s 

home.* 
C. The client has a towel wrapped around his neck that the wife uses to wipe 

her husband’s face.
D. The client is sitting in an arm-chair, and the nurse notes that he is gripping 

the arms of the chair.



Finally…

Reliability is the same as:
A. Consistency.
B. Relevancy.
C. Representativeness.
D. Usefulness.



Consider…
A sociologist has developed a self-esteem scale and has piloted 
the scale with 100 undergraduates.  The initial reliability analysis 
resulted in an alpha coefficient of .85.  This result reveals that the 
scale is:

A. Not reliable at all

B. Reliable

C. Somewhat reliable

D. Reliable but not valid.



CONCLUSION



DO NOT WRITE THE TEST IN ONE 
DAY!



•Reliability 
coefficient

•Discrimination 
index

• Item difficulty





References

• Developing Tests and Test Questions/Items. (n.d.) Retrieved from 
https://images.app.goo.gl/APNcQrkMUpEYAbtX7

• Dickinson, M. (2011). Writing multiple choice question for higher-level thinking. 
Retrieved from www.learningsolutionsmag.com/artuckes/804/

• Hubert, D. (2019) Creating effective multiple choice questions. Retrieved from 
https://kaneb.nd.edu/assets/336074/fa19_creating_effective_multiple_choice_
questions_handout.pdf

• Malamed, C. (n.d.) Writing multiple choice questions for higher order thinking 
Retrieved from http://theelearningcoach.com/elearning_design/multiple-choice-
questionsMueller, J. (n.d.) Constructing good items. Retrieved from 
http://jfmueller.faculty.noctrl.edu/toolbox/tests/gooditems.htm 

• Schoening, A.. (n.d). Interpreting exam performance: What do those stats mean 
anyway? Retrieved from 
https://www.creighton.edu/sites/www12.creighton.edu/files/PtT-
Exam%20Analysis.pdf

• Scully, D. (2017). Constructing multiple-choice items to measure higher-order 
thinking. Practical Assessment, Research, & Evaluation. 22(4) 1-13. 
https://pareonline.net/getvn.asp?v=22&n=4

• Suskie, L. (2019). Assessing Student Learning: A Common Sense Guide. San Francisco, 
CA: John Wiley & Sons, Inc.

• TeachThought Staff. (2017, August 28). 5 elements of a quality multiple questions. 
Retrieved https://www.teachthought.com/pedagogy/5-elements-quality-multiple-
choice-question/

https://kaneb.nd.edu/assets/336074/fa19_creating_effective_multiple_choice_questions_handout.pdf


References

• The Learning Coach (n.d.) Writing Multiple Choice Questions for Higher Order 
Thinking. Retrieved from https://www.jhsph.edu/departments/population-
family-and-reproductive-health/_docs/teaching-resources/cla-04-mcq-and-
higher-order-thinking-sept-2013.pdf

• Top Hat Staff. (2019). Bloom’s taxonomy question stems for use in assessment. 
Retrieved from https://tophat.com/blog/blooms-taxonomy-question-stems/

• University of Bristol. (n.d.). Anatomy of a multiple-choice questions. Retrieved 
on October 11, 2019 https://www.bristol.ac.uk/esu/media/e-
learning/tutorials/writing_e-assessments/page_08.htm

• UC Davis (n.d.) Aligning and designing assessments. Retrieved 
https://canvas.ucdavis.edu/courses/34528/pages/aligning-and-designing-
assessments

• Zaidi, N.L.B., Grob, K.L., Monrad, S.M., Kurtz, J. B., Tai, A., Ahmed, A. Z., 
Gruppen, L. D., & Santen, S. A. (2018). Pushing critical thinking skills with 
multiple-choice questions: Does Bloom’s taxonomy work? 10.1097/ACM. 
M.0000000000002087

• Zimmerman, D. M. (2016). Writing good multiple-choice exams. Retrieved 
from https://facultyinnovate.utexas.edu/sites/default/files/writing-good-
multiple-choice-exams-fic-120116.pdf


