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When we write tests, we typically want to assess a range of things students should be able to do as a result of instruction. We often want to determine if they remember important elements of the content, but we also want to know if they can use these elements to understand and solve problems (whatever a “problem” may look like in our own discipline). It’s relatively straightforward to write multiple choice questions to determine whether students remember what we want them to remember (and these guidelines can help us do it in a valid and reliable way), but it can be more challenging to write questions that test those higher order skills of being able to use the information. This guide offers six suggestions for writing higher order multiple choice questions. 
1. Use higher order Bloom’s categories and associated verbs. 
2. Use specific examples that represent how your students will use the information.
a. Option 1: Ask students to interpret and use visuals to make predictions or draw conclusions.
b. Ask students to make choices based on scenarios or cases.
c. Ask students to identify the rule or concept in an example.
3. Have students choose answers that represent their reasoning as well as the correct answer. 
4. Require multi-logical thinking
5. Use multiple T/F
6. Use question clusters
Strategy 1: Use higher order Bloom’s categories and associated verbs
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Remembering is considered the most basic of the things we might ask our students to do; at this level, we might ask whether a student can recall facts and basic concepts. Above remembering is understanding, where you might ask whether a student can explain ideas or concepts.  The next level is applying, where we ask whether the student can use information in new situations. According to Bloom’s, the category above applying is analyzing, where we are asking if the student can draw connections among ideas. The next level, and the last one that we can really measure with MC questions, is evaluating, where we ask whether students can justify a stand or decision. And finally, creating is considered the most advanced type of cognitive outcome in Bloom’s; here, we would ask if students can produce new or original work.
Generally, the categories above understand are considered higher order cognitive levels, and the “apply,” “analyze,” and “evaluate” categories can reasonably be assessed with multiple choice options. 
The descriptions of the categories, and the ones that are considered higher order, are useful, but they may just help us name what we already know we want our students to do. The magic comes with the associated verbs. In the figure shown, we have about ten verbs per categories…but if you google Bloom’s verbs, you’ll find charts with many, many more. These verbs can be inspirational as you think about how to ask questions that determine whether you students can do the sort of application, analysis, or evaluation that is appropriate for your teaching. 
For example, the two questions below require students to apply their understanding to a specific example and thus ask students to do some higher order thinking. 
[image: Graphical user interface, text, application

Description automatically generated]  [image: Graphical user interface, text

Description automatically generated]Figure 2
Figure 3


Strategy 2: Use specific examples that represent how your students will use the information.
Asking your students to illustrate their ability to use your content in specific examples or scenarios also allows you to test students’ higher order thinking. There are several distinct ways you can do this. 
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Figure 4

In writing these types of scenarios, we should ask students to make choices that mimic how they would use their knowledge in a real-world setting. They should be an appropriate level of complexity, testing how they should be able to use the information at this point in their educational progression. We should also avoid pointing to “red herrings,” or purposely misleading information. Finally, we should focus on problems students are likely to see rather than rare exceptions, a guideline often described with the analogy, “When you hear galloping, think of horses, not zebras.” 
Option 2: Ask students to identify the rule or concept in an example. Examples are shown in Figures 5 and 6. 
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Option 3: Ask students to interpret and use visuals to make predictions or draw conclusions. Figure 7 provides one example. Of course, the visuals you use will be discipline-specific; while this example is appropriate for a biochemistry course, other types of visuals would be much more appropriate stimuli in other disciplines. 
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Strategy 3: Have students choose answers that represent their reasoning as well as the correct answer. 
Figure 8 presents an example, where the alternatives represents three possible choices, with competing reasons for the different choices. The test-taker therefore has to evaluate whether the reason is accurate and justifies the choice. If the options are plausible, this can be pretty challenging and require higher order thinking.  
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Strategy 4: Require multi-logical thinking. 
Strategy 4 is to require multi-logical thinking, which means “thinking that requires knowledge of more than one fact to logically and systematically apply concepts to a …problem” (Morrison and Free, 2001).  Figure 7 illustrates this idea well. For students to be able to choose a poison that would have these effects, they would 1) have to identify the effect on ATP, 2) identify the effect on lactate, 3) consider whether the poison option would have this effect on ATP, and 4) determine whether the poison option would have this effect on lactate. 
Robert Burns refers to this as “multiple neuron” thinking and provides a useful illustration (Burns, 2010):
	Number of connections
	Example question

	“One neuron”
	Identify the cell at the end of the pointer. 

	“Two neurons”
	What hormone is produced by the cell at the end of the pointer?

	“Three neurons”
	What is the target tissue for the hormone produced by this cell?

	“Four neurons”
	What is the physiologic effect of the hormone produced by this cell? 



Strategy 5: Use multiple T/F. 
Multiple true/false items can help prevent students from using partial knowledge to identify the correct response. They can therefore reveal students’ partial knowledge and help us understand the nuance of what our students have learned and what they’re still working on. 

Strategy 6: Use question clusters. One downside of higher order test questions is that they are harder to write and often take longer for students to answer. Question clusters, or sets of questions that draw on the same dataset or scenario, can help mitigate these effects. By having several questions that draw from a single dataset or scenario, we can reduce cognitive load for the test-taker –and we can reduce the challenge of question writing for ourselves.

While this guide presents these ideas as six distinct strategies for writing higher order multiple choice questions, there is overlap among some of the strategies (e.g., using higher order Bloom’s categories has a great deal of overlap with using multi-logical thinking). Further, it can be advantageous to use some of these ideas in combination, such as using a question cluster that presents a single dataset and then asks one multiple T/F question and another question where students must select their reasoning. The goal, of course, is to develop assessments that address your learning objectives, providing you and your students with a tool to determine how they’re progressing. 
A final note: while the individual questions matter a lot, the cornerstone of a good exam is a good plan for how the points are distributed across content areas and types of thinking. Be sure to start your exam writing with a test blueprint that will help ensure you stay on track with the questions you ask. 
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A "culture war" is best illustrated by which of the
following examples?
A. Christians celebrating Easter and Muslims
celebrating Ramadan.
B. The presence of one Democrat and two

Republicans serving as County
Commissioners together.

C. Pro-life advocates demonstrating in front of
a family planning clinic.
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You are seeing a 13-year-old male patient who has
an acutely painful testicle. On exam you note
retraction of the testicle and a red, edematous
scrotum. What is your next course of action?
A.Obtain a CBC to rule out an infection

B. Obtain a sexual history

C. Referral to emergency room for immediate
evaluation

D.Review vaccination history for completion of the MMR
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What is the highest Bloom’s
category in the question
shown at right?

A. Understanding
B. Applying

C. Analyzing

D. Evaluating
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Ahydropathy plot for the protein AmGr2 is shown. This
protein has a signal peptide at its amino-terminus, and
its hydrophobicity is shown in the hydropathy plot.
What kind of protein do you think AMGr2 is? (Figure
source: Kent L8 and Robertson H. BMC Evaltionary Biology : 41,
2009)
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Uncoupling Protein 1 is expressed in
brown adipose tissue and allows H* to flow
from the mitochondrial intermembrane
space to the mitochondrial matrix. What is

this an example of?

A. Active transport
B. Facilitated diffusion
C. Simple diffusion
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The figure shows the effect of a poison (added at time
indicated by the arrow) on lactate, ATP, ADP, and AMP
in cultured rat cells. Which poison(s) could produce
the effect shown? Note: options not shown.
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You arrive at the scene of an accident where people are panicked and yelling.
Several people appear to be injured. One person comes to you scrapes and a
possible broken wrist, a second is lying on the ground moaning in pain and a
third is losing blood from an abdominal injury. Which person will you take care
of first?

. The person with scrapes and a wrist injury because this problem is most
easily addressed.

. The person groaning in pain because the patient is in the greatest
distress.

. The person groaning in pain because the patient is distressing others.

. The person with the abdominal injury because this injury is most life-
threatening.

. The person with the abdominal injury because this injury may endanger
others.
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Can the student...

Produce new or original work?
Design, assemble, construct, conjecture, develop, formulate, author, investigate, compose, plan

Justify a stand or decision?
eva | uate appraise, argue, defend, judge, select, support, value, critique, weigh, justify

Draw connections among ideas?
differentiate, organize, relate, compare, contrast, distinguish, examine,

ana |yze experiment, question, test, interpret

Use information in new situations?
execute, implement, solve, use, demonstrate, interpret, operate, schedule,
sketch, calculate

Explain ideas or concepts?
classify, describe, discuss, explain, identify, locate, paraphrase,
recognize, report, select, translate

understand

Recall facts and basic concepts?
define, duplicate, identify, label, list, memorize, name, state
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Frank works for the Owens Corning Fiberglass Plant as a chemical
engineer. He is also a deacon in his local parish. For Frank, Owens
Corning serves as a group and his parish affiliation
falls under the classification of a group.

A. out-group/in-group
B. primary/secondary
C. reference group/out-group
D. secondary/primary





