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Introduction
MC-questions help to identify misconceptions. A broad range of course content can be tested in a given 
amount of testing time. As you create multiple-choice test items, you become an expert in the course con-
tent. It is extremely important for multiple-choice items to comply with the course objectives.
Good multiple-choice items test real understanding and higher-level objectives and not just the memoriza-
tion of facts. Thy are linguistically well formulated, appropriately designed and contain no typing errors.

Aim of testing

• foster the motivation to study
• identify areas of deficiency

What ought to be tested

• test content should match objectives
• focus on material of importance

   

Advantages�and�limitations

Advantages
Versatility
Multiple-choice test items help to measure a variety of educational objectives. They can be used to prove 
different learning outcomes, such as the simple recall of knowledge, through to higher cognitive levels 
(analysis of a phenomenon, application of a principle to a new situation, comprehension concepts and 
principles, discriminating between facts and principles, interpretation of cause-and-effect relationships, 
interpretation of charts and graphs, assessment of the relevance of information, given data inferences, and 
problem solving...).

Reliability
Items must be adapted to the target group. The language chosen has to be clear and simple, and cues have 
to be avoided. Compared to essay questions multiple-choice questions are scored objectively. They are less 
prone to guesswork than true/false questions.

Validity
Validity is the degree to which a test measures the learning outcomes it claims to measure. 
The topic of a multiple-choice test item must be related to the learning objectives and focus on a clearly 
defined problem. The testing level must be adapted to the appropriate cognitive level.
Due to their complexity, multiple-choice test items can focus on a broader representation of course material 
than essay questions, thus increasing the validity of the assessment.

Limitations
Certain learning outcomes, such as the setting out or organizing of thoughts, the performance of specific 
tasks, and the production of original ideas, are better measured by essay questions or performance tests.
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c1 remembering c2 understanding c3 applying c4 analyzing c5 evaluating c6 creating

LOW LEVEL THINKING SKILLS HIGH LEVEL THINKING SKILLS

Find or remember 
information

Understand and 
make sense out of 
information

Use existing infor-
mation in a new 
situation

Take information 
apart and explore 
relationships

Critically examine in-
formation and make 
judgements

Use information to 
create something 
new

Actions:
Defining
Describing
Finding
Identifying
Listening
Locating
Memorizing
Recognizing
Retrieving

Actions:
Classifying
Comparing
Discussing
Exemplifying
Explaining
Inferring
Interpreting
Paraphrasing
Summarizing

Actions:
Applying
Calculating
Carrying out
Executing
Implementing
Solving
Using

Actions:
Attributing
Comparing
Contrasting
Deconstructing
Examining
Integrating
Organizing
Outlining
Structuring

Actions:
Checking
Criticizing
Deconstructing
Defending
Integrating
Organizing
Reviewing
Structuring
Testing

Actions:
Constructing
Designing
Devising
Inventing
Making
Planning
Producing

Questions:
Can you identify...?
Can you recall...?
How did...happen?
How big/long...?
Select...?
What is...?
When did...?
Where is...?
Which characteris-
tics/definition...?
Who was/were...?

Questions:
Can you explain...? 
How would you clas-
sify...?
How would you com-
pare/contrast...?
How would you 
rephrase the mean-
ing...?
How would you sum-
marize...?
What can you say 
about...?
What facts or ideas 
illustrate...?
What is happe-
ning...?
What is meant...?
What is the main 
idea of...?
Which conclusions 
support...? 
Which is the best 
solution...?

Questions:
How would you ap-
ply...?
How would you 
develop...?
How would you show 
your understanding 
of...?
How would you 
solve...?
What approach 
would you use to...?
What elements 
would you change to 
reach...?
What examples can 
you find to...?
What facts would 
you select to show...?
What other way 
could you plan to...?
What questions 
would you ask in an 
interview with...?
What would result 
if...?

Questions:
Can you identify the 
difference...?
Can you draw a dis-
tinction between...?
How would you clas-
sify...?
How would you 
categorize...?
How will...influ-
ence...?
What are the charac-
teristics of...?
What is the relation-
ship between...?
What motive is 
there...?
What inference can 
you make...?
What conclusions can 
you draw...?
What factors need 
to be taken into ac-
count?
What are the ex-
pected...?
What evidence can 
you find...?
What ideas justify...?
What is the relation-
ship between...?
What is the function 
of...?
What would happen 
if...?

Questions:
Can you assess the 
importance of...?
Do you agree with 
the outcomes...?
How would you 
evaluate...?
How would you 
explain...?
How would you 
determine...?
How would you 
prove/disprove...?
How would you rate 
the...?
What choice would 
you have made...?
What is your opinion 
of...?
What information 
would you use to 
support the view...?
What judgment 
would you make 
about...?
What would you cite 
to defend the ac-
tions...?
What would you 
prioritize...?
What would you 
recommend...?
Why did they 
choose...?
Would it be better 
if...?

Questions:
Can you elaborate on 
the reason...?
Can you invent...?
Can you formulate 
the theory for...?
Can you predict the 
outcome if...?
Can you propose an 
alternative...?
How could you 
change/modify the 
plot/plan...?
How would you 
adapt...to create a 
different...?
How would you 
estimate the results 
for...?
How would you 
improve...?
Is there another way 
to...?
Suppose you could...
what would you 
do...?
What changes would 
you make to solve...?
What could be done 
to minimize/maxi-
mize...?
What facts can you 
compile...?
What way would you 
design...?

Measuring�higher-level�objectives
Misconception
It is believed that multiple-choice test items only measure the simple recall of facts. The real challenge is to   
create MC items, which test higher-level objectives, such as those based on comprehension, application, and 
analysis.

Cognitive�Levels�c1-c6
Try to design multiple-choice items that focus on a higher level of cognition as defined by the revised 
Bloom’s taxonomy. Write a stem that presents a problem which requires the application of course principles, 
the analysis of a problem, or the evaluation of alternatives. Include multilogical thinking, which requires the 
knowledge of more than one fact for the logical and systematic application of concepts or even problems.
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Constructing�multiple-choice�items
Excellent multiple-choice test items are generally more difficult and time-consuming to write than other 
types of test items. Identifying plausible distractors requires experience and skills. A standard multiple-
choice test item consists of two parts: a problem or partial sentence (stem) and a list of suggestions (alter-
natives). Often there is an introduction (vignette), which is part of the stem.

Good structure

A

B

C

D

E

 

ANSWER (short)

QUESTION OR PARTIAL SENTENCE (short)

VIGNETTE (elaborated) 

DISTRACTOR (short)

DISTRACTOR (short)

DISTRACTOR (short)

DISTRACTOR (short)

AL
TE
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AT
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EM

Bad structure

A

B

C

D

E

 

ANSWER 
(long and longer than the distractors)

VIGNETTE, QUESTION (rudimentary)

DISTRACTOR (long)

DISTRACTOR (long)

DISTRACTOR (short)

DISTRACTOR (long)

AL
TE

RN
AT

IV
ES

ST
EM

THE�VIGNETTE...
• includes all the important information to ensure the complexity of the question.
• helps to create an authentic and practically relevant situation.
• contains no superfluous information.
• can also contain images, tables or charts.

THE�QUESTION�OR�PARTIAL�SENTENCE...
• contains no irrelevant content.
• is never negatively stated (only if required by significant learning outcome)
• could be answered without seeing the alternatives.

THE�ALTERNATIVES�are...
• stated clearly and concisely (alternatives are not written to assess students’ reading ability. They are 

written to prove the attainment of the learning objectives).
• plausible (distractors should be selected by students who did not achieve the learning outcomes and 

ignored by students who did. Students’ common errors provide the best source of distractors).
• mutually exclusive (avoid alternatives with overlapping content).
• homogeneous in content (heterogeneous alternatives provide cues for the student regarding the correct 

answer).
• free from cues (ensure that the alternatives are grammatically consistent with the stem, in a parallel 

form, and similar in length and language).
• free from “all of the above” and “none of the above” answers (in either case, students can use partial 

knowledge to obtain a correct answer).
• presented in a logical order (set out the alternatives in alphabetical or numerical order to avoid a bias 

towards certain positions). 
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Possible�item�types�in�academe

Over the years, several types of multiple-choice test items have become established. We would like to give 
you an overview of the multiple-choice item types that are possible in academe. A multiple-choice question 
can contain as many correct answers as there are alternatives listed. If you want to construct a best-answer 
test item, one alternative must be clearly distinguishable from the others.

Single correct answer - type A

What percentage of the bases are expec-
ted to be thymine (T)? 

A

B

C

D

E

 

20%

Cytosine (C) makes up 20% of a certain
doublestranded DNA molecule.

25%

30%

40%

80%

A
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N
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D
E

B
A

totally wrong totally correct
C

Multiple correct answers - type B (A-E)

A

B

C

D

E

 

Gene position

What information do chromosome maps
provide? 

-

Structural abnormalities

Distances between loci

Environmental changes

A gene’s function

AL
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EM

D
E

B
A

totally wrong totally correct
C

Complex multiple-choice

A

B

C

D

E

 

1 & 2 & 3

What blood-types are possible for the 
father?
1. 00
2. A0
3. B0
4. AA
5. BB
6. AB
 

A woman has blood-type A. She has a 
child with blood-type AB.
 

2 & 4 & 6

3 & 5 & 6

4 & 6

3 & 5

A
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E
D
B
A

C

totally wrong totally correct

One best answer - type A pos

A

B

C

D

E

 

X-chromosomal, recessive.

What is the most likely mode of inheri-
tance of this disease?

In a family, a very rare disease occurs 
equally in males and femals, it does not 
skip generations, and every person with 
the disease has at least one parent who 
also expresses the trait (sons and 
daugthers can inherit the disease either 
by the father or the mother).
 

X-chromosomal, dominant.

Autosomal, recessive.

Autosomal, dominant.

Mitochondrial, dominant or recessive.

A
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N
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EM

B
CAE D

least correct most correct
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I�haven’t�a�clue!
Nevertheless, you will be able to solve this quiz. Go ahead!

1)
Recombinants are produced by different cellular processes. One process is an

A) bulk endocytosis
B) dentinogenesis
C) coagulative necrosis
D) stringent response
E) independent assortment

2)
How are recombinants produced, if two genes are linked?

A) They are produced by recombination blocks.
B) They are produced by independent assortment.
C) For linked genes, recombinants are produced by crossover.
D) They are produced by equal segregation.
E) They are produced while nondisjunction occurs.

3)
Variant phenotypes caused by mutations in cytoplasmatic organelle DNA are generally inherited...

A) maternally and independent of the Mendelian patterns shown in nuclear genes.
B) after the Mendelian law.
C) paternally.
D) by both parents.
E) by epigenetics

4)
The proportion of recombinants is the key factor because...

A) we can infer the parental types.
B) the diagnostic value tells us whether genes are on different chromosomes.
C) of the amount of quantitative trait loci.
D) one can indicate testcrosses.
E) you get information about environmental factors.

5)
Which characteristic of a crossover is correct?

A) At no time does it take place at the four-chromatide stage of meiosis.
B) Linked genes are never produced by crossover.
C) The rejoining only results in one new recombinant combination.
D) Crossovers always occur between sister chromatides.
E) Breakage of two DNA molecules at the same position.

6)
The acronym SNP stands for:

A) Single Nucleotide Polymorphism
B) Single Nuclear Palindrome
C) Simple Nonsense Parthenogenesis
D) Small Nucleotide Pair
E) Silent Nucleotide Polymorphism

7)
In mammals, females have twice as many copies of X-linked genes than males do.
How is this imbalance in gene dosage corrected? By...

A) polyploidization
B) chromosome rearrangements
C) X-chromosome deletion
D) non-disjunction
E) dosage compensation

8)
The founder of genetics is?

A) Friedrich Engels
B) Gregor Mendel
C) Alexander von Humboldt
D) Johann Wolfgang von Goethe
E) Alfred Nobel
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Guideline
The�ITEM�as�a�whole
� assesses�a�single�written�objective
 Keep the objectives in mind in order to avoid testing lower-level or irrelevant objectives.
� includes�as�many�functional�distractors�as�are�feasible
 Functional distractors ensure positive discrimination between students who have achieved the 
 objectives and those who have not. If you can create only two or three functional distractors avoid  
 the temptation to write more and thus decrease the quality of the item.
� is�designed�in�a�clear�and�consistent�manner
 Use a clear and consistent layout. This helps the examinee to concentrate on the question rather   
 than causing reading problems.
� has�proper�grammar,�punctuation,�and�spelling
 This is a requirement in order for tests to be taken seriously.
� is�not�written�in�unnecessarily�difficult�language
 It is not about testing reading ability but about the achievement of the objectives. If specific terms  
 form part of the topic, it is certainly permitted to include them in the item.
� has�been�analyzed�in�terms�of�its�effectiveness
 It is important to periodically check the effectiveness of items. Items identified as poor must be 
 improved or removed.

The�STEM
� is�based�on�a�specific�problem
 After reading the stem the examinee should be able to identify the problem and know what is 
 expected in order to solve the question.

The�VIGNETTE
� represents�the�relevant�information
 The vignette includes all the important information to ensure the complexity of the question or   
 helps to create an authentic or practically relevant situation.

The�QUESTION�or�PARTIAL�SENTENCE
� is�stated�concisely�and�precisely
 Concise and clear wording reduces confusion and lowers the reading burden.
 Keep the question or partial sentence as brief as possible.
� presents�the�relevant�information
 Place repeated, redundant words in the stem rather than in each of the alternatives.
 is�stated�in�positive�form
 The examinee should be asked to find the correct answers rather than to identify the exception or  
 the least correct answer. Positive multiple-choice questions are the most appropriate form to use for 
 measuring the attainment of most educational objectives. If your question or partial sentence   
 is stated in a negative form, clearly emphasize the negation through bold face type.
� can�be�answered�without�seeing�the�alternatives
 A question has to be formulated precisely and must contain all the important information so that it  
 can be answered without seeing the alternatives. 
� is�clearly�distinguishing�between�the�choice�of�right�answer(s)�or�one-best-answer
 Emphasize the kind of answer(s) you are expecting (e.g. please select all the right answers or please  
 select the best answer).
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The�right�ANSWER(S)
� is/are�positioned�differently
 Use a numerical or alphabetical order since the right answer is often placed in the    
 middle and is not usually in the first or last alternative position.

In�case�of�ONE-BEST-ANSWER�multiple-choice�question
� there�is�only�one�correct�or�clearly�best�answer
 For examinees it is frustrating if, in one-best-answer items, there is more than one possibly correct  
  alternative. The correct answer must be clearly the best one.

The�ALTERNATIVES
� are�worded�clearly�and�concisely
 Concise and clear wording reduces confusion and lowers the reading burden. Keep the alternatives  
 as brief as possible.
� are�kept�mutually�exclusive
 Overlapping alternatives are easily identified as distractors or right answers. In the case of a 
 best-answer item, students get confused because the intended answer overlaps with the alterna-  
 tives and several answers could be right.
� are�homogeneous�in�content
 Alternatives must be related to the stem as well as to each other. If the alternatives have parallel 
 content, then the item presents a distinct problem and is suitable for measuring the attainment of a  
 particular objective.
� are�formulated�in�a�positive�form�in�order�to�avoid�double�negation
 It is not about setting traps. Double negation is confusing and takes up test-time unnecessarily for 
 examinees.

� are�free�from�“all�of�the�above”�and�“none�of�the�above”
 When creating distractors and lacking of ideas, “all of the above” and “none of the above” are often  
 used to fill the gap. These alternatives reduce the effectiveness of the test item.

And last but not least!

�
� are�free�from�CUES!
 Unintended cues in items help examinees who do not know the correct answers to ascertain the   
 incorrect alternatives. They increase the chance of guessing correctly. 
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The�ALTERNATIVES are�grammatically�consistent�with�the�stem
� Examinees realize that inconsistent grammar is an incidence of distractors.

 Avoid:

A

B

C

D

E

Recombinants are produced by different 
cellular processes. One process is an  

bulk endocytosis  

dentinogenesis  

coagulative necrosis

stringent response  

independent assortment 

AL
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The�ALTERNATIVES have�parallel�forms
 Different types of wording for the answer and distractors help examinees to find the solution.

 Avoid:

A

B

C

D

E

How are recombinants produced, if two
genes are linked?

They are produced by recombination
blocks.

They are produced by independent
assortment. 

For linked genes, recombinants are 
produced by crossover.

They are produced by equal segre-
gation.

They are produced while nondisjunc-
tion occurs.

A
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N
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EM
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The�ALTERNATIVES are�similar�in�length
 Examinees assume that alternatives which are obviously longer or shorter are the right answers.

 Avoid:

A

B

C

D

E

Variant phenotypes caused by mutations
in cytoplasmatic organelle DNA are 
generally inherited...

maternally and independent of the 
Mendelian patterns shown in nuclear 
genes.

after the Mendelian law.

paternally.

by both parents.

by epigenetics.

A
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N

AT
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EM
The�ALTERNATIVES are�free�from�textbook,�verbatim�phrasing

 Examinees recognize the phrasing of word-by-word copies from textbooks. The different style of   
 writing between the right answer and distractors provides a hint.

 Avoid:

A

B

C

D

E

The proportion of recombinants is the
key factor because...

we can infer the parental types.

the diagnostic value tells us whether
genes are on different chromosomes. 

of the amount of trait loci.

one can indicate testcrosses.

you get information about environ-
mental factors.

A
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N
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11



The�ALTERNATIVES contain�no�specific�determiners
 Words like all, always, only, every, never... make distractors false and therefore, alert 
 examinees.

 Avoid:

A

B

C

D

E

Which characteristics of a crossover is
correct?

At no time does it takes place at the 
four-chromatide stage of meiosis.

Linked genes are never produced by
crossover. 

The rejoining only results in one new
recombinant combination.

Crossovers always occur between 
sister chromatides.

Breakage of two DNA molecules at the
same position.

AL
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The�ALTERNATIVES contain�no�repeated�keywords
 Repetition of keywords in alternatives leads to the correct answer with the help of the convergence  
 strategy.

 Avoid:

A

B

C

D

E

The acronym SNP stands for:

Single Nucleotide Polymorphism

Single Nuclear Palindrome

Simple Nonsense Parthenogenesis

Small Nucleotide Pair

Silent Nucleotide Polymorphism

AL
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The�ALTERNATIVES and�the�stem�have�no�congruent�keywords
 Avoid repetition of particular words in the stem and alternatives. Otherwise, examinees expect 
 correlations.

 Avoid:

A

B

C

D

E

In mammals, females have twice as many
copies of X-linked genes than males do.
How is this imbalance in gene dosage 
corrected? By... 

dosage compensation

chromosome rearrangements

X-chromosome deletion

non-disjunction

polyploidization

A
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N

AT
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�
The�ALTERNATIVES show�plausible�distractors

 The distractors should be as convincing as the right answer.

 Avoid:

A

B

C

D

E

The founder of genetics is

Friedrich Engels

Gregor Mendel

Alexander von Humboldt

Johann Wolfgang von Goethe

Alfred Nobel

AL
TE

RN
AT

IV
ES

ST
EM
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Peer�review�checklist

DOES THE ITEM AS A WHOLE
 assess a single written objective?
 include as many functional distractors as are feasible?
 have a clear and consistent layout?
 have correct grammar, punctuation, and spelling?
 contain no unnecessarily difficult vocabulary?
 prove itself as a valid and reliable test element?

IS THE STEM
 based on a specific problem, which is stated clearly?
 complete? Does it include all the relevant information?

IS THE QUESTION OR PARTIAL SENTENCE
 stated concisely and precisely?
 stated in positive form? If not, is the negation clearly emphasized through bold face type?
 answerable without seeing the alternatives?
 calling for the right answer(s) or one-best-answer?

ARE THE RIGHT ANSWERS
 positioned differently?

IN CASE OF A ONE-BEST-ANSWER MC-QUESTION
 does the item include one, and only one, correct or clearly best answer?

ARE THE ALTERNATIVES
 worded clearly and concisely?
 mutually exclusive?
 homogeneous in content?
 formulated in a positive form in order to avoid double negation?
 free from “all of the above” and “none of the above”?
 free from cues as to which response is correct?
 grammatically consistent with the stem?
 of a parallel form?
 similar in length?
 free from textbook, verbatim phrasing?
 free from specific determiners?
 free from repeated keywords?
 worded without including congruent keywords with the stem?
 constructed with plausible distractors?
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