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This presentation is based on an address by Richard 
Hift, Professor of Medicine at the Nelson R Mandela 
School of Medicine, University of KwaZulu-Natal, 
which was delivered at a national workshop on the 
MCQ examination for South African Internal Medicine 
departments held in our Department in October 2008. 
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All educational courses should be designed as 
follows: 

1. The most important step in designing any course is 
an explicit statement of the desired outcomes of that 
course. 

2. Then align the assessment with the outcome: the 
assessment must as accurately and faithfully as 
possible measure whether that outcome has been 
reached or not. 

3. Thereafter draw up a syllabus and plan the learning 
methods and opportunities in order to maximise the 
students’ chances of success in that assessment. If 
the assessment is truly aligned with the planned-for 
outcomes, then success in the assessment should 
automatically mean that the outcomes of the course at 
the level of the student have been achieved. 

In the Division of Medicine at UKZN, we conceptualise 
our outcome as : “A competent, caring, professional, 
thinking clinician”.  
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Principles of assessment  
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Benjamin Bloom led a group of delegates from a 
convention of the American Psychology Association in 
the 1950s who endeavoured to set down just exactly 
which skills educators should be developing (and 
therefore assessing) in their students. Interestingly, 
this had never been done in any rigorous fashion 
previously. 

Firstly they identified three domains of learning: the 
cognitive, the psychomotor (manual and other skills) 
and the affective. It is principally for the cognitive 
domain that Bloom and his taxonomy are now 
remembered. This approach is widely known among 
educators: it should be a matter of concern that so few 
medical teachers have ever heard of it. 
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KNOWLEDGE

COMPREHENSION

APPLICATION

SYNTHESIS

ANALYSIS

EVALUATION

Bloom BS. 1956

 

Here are the cognitive levels as postulated by Bloom 
and his group. It is seen that they are viewed as a 
hierarchy, with mere recall of factual knowledge 
seen as the simplest of the cognitive levels , rising 
progressively through comprehension, application, 
analysis, synthesis and evaluation. 
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Knowledge

UNDERSTANDING
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EVALUATING
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ANALYSING
Analysis

CREATING
Synthesis

Schultz L,(http://www.odu.edu/educ/llschult/ blooms_taxonomy.htm)

 

This taxonomy has subsequently been somewhat 
revised. As seen in the slide, the top to levels have 
changed places, with synthesis now seen as the 
deepest skill. Some authorities preferred to label the 
levels with verbs such as “remembering" rather than 
nouns such as "knowledge“, but this is of course 
immaterial.  
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Anderson & Krathwohl, 2001 
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Others have argued that these increasingly deep 
levels of cognitive competence are not a true linear 
hierarchy; for example, in the schema shown here, 
remembering, understanding and applying are seen 
as more basic skills, with analysing, evaluating and 
creating seen as layered on top of these but of 
equivalent status to each other. 

The fundamental message for educators however is 
that cognitive competence goes far deeper than 
merely remembering facts . Exercise of these higher 
levels of cognition should be actively promoted and 
explicitly assessed . 

It is hardly necessary to point out that in the practice 
of medicine, we use every one of these high order 
skills every time we deal with a clinical problem. The 
educational requirement coincides perfectly with the 
requirements of clinical practice. 
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Medical educators frequently participate in 
examinations without ever actually having attempted 
to define for themselves precisely what the purpose of 
the examination is. In fact, experts agree that the 
purpose of the assessment is more than merely 
deciding whether students pass or fail. Additionally, it 
serves the following purposes: 

To direct students’ learning to particular areas . 
There is a famous adage: Assessment drives 
learning. If the exam asks for broad principles, then 
subsequently students will turn their attention to broad 
principles; if it asks fussy nitpicking little facts, then 
students will swot the minutiae madly in order to cram 
such knowledge into their heads at the expense of 
principles. If it stresses book knowledge, students will 
abandon the wards for the library; if it places a 
premium on patient-related activities, then students 
will return to the bedside. 

To identify particular areas of deficiency  in need of 
remediation. 

To identify areas in which the course itself is weak , 
so that can be improved. 
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There are both good assessments and poor 
assessments. Here are the properties on which the 
quality of an assessment should be judged: 

Reliability . A reliable test is one whose results can be 
believed. In other words, if the student scores 75%, 
then the student really is a bright student functioning 
at the 75% level, and if he or she were repeatedly 
examined by different people at different times on 
different cases or with different questions, the marks 
would always average out at 75%. 

Validity . A valid test really does measure the outcome 
it purportedly sets out to test. In our context, this 
means that the student who achieves satisfactory 
results in the test can confidently be expected to 
perform satisfactorily as an intern in a clinical setting 
after graduation: in other words the assessment really 
does measure the properties we will be looking for in 
our product (the clinical graduate) and not some other 
, irrelevant property. “He does well in tests, but he’s 
useless with patients” is an indictment of the 
assessment, rather than of the student!. 

Educational impact . The outcome of the assessment 
actually means something to both the student (in 
terms of affirming that his or her learning progression 
is satisfactory or not) and to the course (with poor 
outcomes leading to a modification of teaching and 
learning and further assessment if necessary). 

Cost effectiveness . It is practically possible to 
provide the exam with whatever frequency is required; 
in other words it is sustainable and does not make 
demands which cannot be met at resource level. 

Acceptability . Both candidates and the 
teachers/examiners find the purposes and format of 
the assessment reasonable and acceptable. 
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The key features of a decent assessment are 
therefore as shown. 

Reproducibility . This means that if a student were 
given a similar examination repeatedly (many different 
cases, many different written questions, etc.) a similar 
mark would be but are to be expected each time 
would be very similar. In order to this objective, two 
properties are necessary: 

Reliability : individual marks would not change 
appreciably over many more assessments 

Generalizability : the mark given for the sample of 
cases or questions tested really does represent the 
mark that would be obtained if every single possible 
type of case with questions could be asked. 

Validity : the mark obtained in the examination really 
does reflect their ability as a doctor.  
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These principles are fundamental to good 
assessment, but are frequently not explicitly 
addressed. 

1. Exam content should match the syllabus. 

2. Important topics should be weighted more heavily 
than less important topics. 

3. The testing time devoted to each topic should 
reflect the relative importance of the topic. 

4. The sample of items should be fully 
representative of the scope of knowledge and 
expertise expected. 
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National Board of Medical Examiners, 
http://www.nbme.org/publications/item-writing-manual-download.html), 

 

A further essential principle is that the assessment 
represents a sampling  of the student’s abilities, and 
as for any other sampling process, we have to believe 
that the sample truly does reflect the whole universe 
of abilities we require of our student. By way of 
example: if in a clinical exam a student is found to be 
satisfactory on 3 cases (a stroke, ascites and heart 
failure), is it reasonable to extrapolate from this that 
the student is in fact competent to manage patients 
with other forms of illness such as glomerulonephritis, 
epilepsy and tuberculosis?  
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As with any other sampling process, the sample has 
to be representative of the true universe from which 
the sample is drawn. In this example, the first diagram 
does not represent a valid sample: the individual 
samplings (blue spots) are  not uniformly drawn from 
the universe but are clustered in restricted areas of 
the whole universe (the yellow circle). In the MCQ, an 
example would be a question set with questions 
disproportionately drawn from cardiology and 
neurology, and very few drawn from all the other 
disciplines despite the fact that we are meant to be 
assessing broad competence across all disciplines. 

Clearly the second diagram is more acceptable, with 
the sampling being uniformly distributed over the 
entire universe of knowledge and competence that we 
require. 
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A common failure is that the topic of individual 
questions is arbitrarily chosen, with the consequence 
that the overall exam is unbalanced: some disciplines 
are well covered, others less so or not at all. Similarly 
questions may not cover diagnosis, investigation and 
management evenly. 

Composition of a question should begin with a 
consultation of the core syllabus, selection of topics 
and only then are questions set. 
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Clearly a test based on just three samples out of a 
large universe of possible competence is unsound, as 
both reliability  and generalizability  are poor. 
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In contrast, multiple sampling, provided it is evenly 
distributed throughout the universe, is very more 
reliable and generalizable. The situation shown in the 
left diagram is typical of the bedside clinical exam and 
of traditional essay questions, whose reliability is 
severely compromised by the fact that they sample 
ability in such a limited fashion. The most reliable 
assessment is one with a large number of samples. 
together with objectivity, this is one of the strongest 
aspects of the MCQ. 

Most clinical bedside examinations and essay-type 
papers fare very poorly in terms of reliability. As with 
research sampling, there is evidence that a sample 
size approaching 10 or 11 samples is necessary in 
order to reach acceptable reliability. The traditional 3 
(or even 4) cases fall far short of this.  
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Unfortunately, as with any statistical sample, the 
smaller the sample the less reliable it is. The issue as 
to how many questions should be asked has been 
extensively studied. The answer is that 12 or more 
clinical cases are necessary to achieve a highly 
reliable result; an acceptable reliability usually 
requires about 7 cases. In practice this is very really 
achievable. The same goes for written questions such 
as essay questions. 

The MCQ has the huge advantage of allowing a large 
number of questions to be sampled and therefore has 
a far higher reliability. A figure of 100 or more MCQ 
questions is usually quoted as necessary to achieve 
high degrees of reliability. 
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The MCQ 
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nnInterpretation of history and 
examination findings

nnDiagnosis

n

n

n

n

SAQMCQ PortfolioObjectiveClinicalDomain

n

n

n

n

Factual knowledge

Assessment of response to therapy

Management planning

Interpretation of investigations 

Planning of investigations 

Clinical reasoning

Presentation

Examination

History-taking

Comfort with patients

 

The chart at left indicates the domains of clinical 
expertise we expect our examinations to assess, and 
indicates the four types of assessment in use in the 
division of medicine at UKZN up until the end of 2008. 
A red block indicates that the domain is well covered 
by the form of assessment. A yellow block indicates 
the potential the domain could be covered: the letter n 
indicates that this potential is not reached because in 
practice the sampling number is too low and therefore 
the assessment is of low reliability. 

The message to be gained from the slide is that the 
MCQ is an excellent way of complementing the 
clinical examination and that its competence extends 
far beyond merely testing factual recall. It is easily 
adapted to assess the interpretation of history and 
examination findings, selection of correct diagnosis, 
planning and interpretation of investigations, planning 
of management and assessment of response to 
therapy. Unlike both the clinical exam and a short 
answer (mini-essay) question, it does not suffer from 
the problem of low reliability. 

A further observation to be made is the extensive 
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potentiality of the oral portfolio interview examination, 
particularly the way in which it neatly complements the 
clinical examination.  

Our current approach to assessment is outlined at the 
end of this presentation. 
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In terms of writing high-quality MCQ questions, there 
is little point in reinventing the wheel. There is an 
extensive literature on the subject. 
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An invaluable resource is the manual Constructing 
written test questions for the basic and clinical 
sciences, published by the National Board of Medical 
Examiners,  which may be freely downloaded from the 
web. This is available at: 

http://www.nbme.org/publications/item-writing-
manual.html  
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That the National Board of Medical Examiners is 
qualified to pronounce upon issues pertaining to MCQ 
examinations setting is self-evident, as this extract 
from the introduction to the manual shows: 

“The NBME is an independent, not-for-profit 
organization that provides high-quality examinations  
for the health professions. Protection of the health of 
the public through state of the art assessment of 
health professionals is the mission of the NBME, 
along with a major commitment to research and 
development in evaluation and measurement . The 
NBME was founded in 1915 because of the need for a 
voluntary, nationwide examination that medical 
licensing authorities could accept as the standard by 
which to judge candidates for medical licensure. Since 
that time, it has continued without interruption to 
provide high quality examinations for this purpose and 
has become a model and a resource of 
international stature  in testing methodologies and 
evaluation in medicine.” 
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“This manual reflects lessons that we have learned in 
developing items and tests over the past 20 years. 
During this period, we have reviewed (quite literally) 
tens of thousands of multiple-choice questions  
and have conducted item-writing workshops for 
thousands of item writers  preparing USMLE, NBME, 
and specialty board examinations as well as faculty at 
more than 60 medical schools  developing test 
questions for their own examinations. Each workshop 
attendee has helped us to frame our thoughts 
regarding how to write better quality test questions, 
and, over the years, we have become better able (we 
believe) to articulate the why’s and wherefore’s. We 
hope this manual helps to communicate these 
thoughts.” 

Much of the information and some of the 
examples in the remainder of this presentation are 
drawn from this manual, and their source is 
gratefully acknowledged.  
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Clearly the over examination cannot be a good one if 
the individual questions are poor. Two fundamental 
properties are required of the good question: 

The question must address important content . 
Unimportant or irrelevant questions will trip up the 
conscientious hard-working student as well as the 
poor student, and more importantly, will direct the 
learning of both these students and of classes to 
follow away from important material towards 
unimportant material. 

The question must be well structured . To be avoided 
are writing flaws that cues the student to the right 
answer without their actually knowing the information 
being asked, and secondly, avoiding irrelevant 
difficulties that confuse student without really testing 
whether they can provide the answer requested.  
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Also will studied has been the question of which 
format the MCQ examination is most appropriate. 
Numerous formats have been suggested over the 
years: in the case of the NBME, these were listed by 
letters, beginning with A and extending (with gaps) to 
X. Most of these have eventually been discontinued. 

Of these, the most commonly employed currently are: 

·  Type A question: one-best-answer selected from 
4 or 5 options 

·  Type R question: extended matching item (EMI) 

And: 

·  Type X question: individual true/false questions. 
Still in common use, these are now discouraged 
by the NBME as will be discussed. 
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The way to a man’s heart is through his

1. aorta
2. pulmonary arteries
3. pulmonary veins
4. stomach
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National Board of Medical Examiners, 
http://www.nbme.org/publications/item-writing-manual-download.html), 

 

A common form of MCQ is the true-false format. 
Experience has shown that these are intact very 
difficult to write well, despite the examiner’s best 
intentions, students frequently read the question from 
a prospective different to that of the examiner and 
quite legitimately, from that perspective, have difficulty 
in assessing whether the statement is completely true 
are completely false. The question shown here is a 
tongue-in-cheek example. As to whether 4 is correct 
or not, is entirely dependent on whether this question 
is rated as a true anatomy question or as a question 
based on idiomatic English.  

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 
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In children, ventricular septal defects are associa ted with

1. systolic murmur
2. pulmonary hypertension
3. tetralogy of Fallot
4. cyanosis
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National Board of Medical Examiners, 
http://www.nbme.org/publications/item-writing-manual-download.html), 

 

Frequently the better students have problems with 
questions such as this. Does this mean that every 
child with a VSD has cyanosis, or is one meant to 
assume that the examiner is referring only to children 
with severe VSD and reversed shunting? Is the 
examiner implying that all patients with VSD have 
pulmonary hypertension, or only those with severe 
VSD? One can quibble with every question, and the 
student should not have to read the examiner’s mind 
in order to know how to answer.  

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 
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How true is true? Candidates must guess what the 
examiner has in mind: do they mean under every 
conceivable set of circumstances, or only under usual 
circumstances? 

Any hint of vagueness tends to ruin the question. 
Words such as may, sometimes, often are usually 
fatal in an MCQ question. How often is often? Apart 
from the ambiguity, testwise candidates are often 
drawn to answer True to questions containing words 
such as sometimes. This is known as cueing . They 
are aware that for most conditions, sometimes is a 
very reasonable supposition for any association which 
may be asked. 
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True statements about pseudogout include:

1. It occurs commonly in women.
2. It is often associated with acute pain.
3. It is usually hereditary.
4. Serum calcium levels are frequently increased.
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National Board of Medical Examiners, 
http://www.nbme.org/publications/item-writing-manual-download.html), 

 

Here is the typical problematic question, in which 
students have to read the mind of the examiner in 
order to know just how he or she defines terms such 
as commonly and often. All students, both the good 
and bad, find this almost impossible to answer with 
any degree of certainty. 

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 

30 

Case SM. (1994) The use of imprecise terms in examination questions: 
How frequent is frequently? Academic Medicine, 69(suppl):S4-S6.

 

In this study, a group of experienced examiners were 
actually asked just what they meant by terms such as 
frequently, usually,  and similar phrases in terms of an 
actual frequency . The results are shown. it is 
immediately obvious that these definitions are 
impossibly wide with a huge degree of overlap. 
Indeed, if the phrase one is seeking is meant to cover 
about 70% of the time, you would find examiners who 
would find this quite adequately covered by all of the 
terms , with exception of rarely and almost never. 

Case SM. (1994) The use of imprecise terms in examination 
questions: How frequent is frequently? Academic Medicine, 
69(suppl):S4-S6. 
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APPLY

EVALUATEANALYSE CREATE

Anderson & Krathwohl, 2001 
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In order to reduce ambiguity, most examiners find it 
necessary to reduce the question to an 
unambiguously true or unambiguously false  
question. The trouble is this rarely mimics real-life, 
where most decisions are based on interpretation and 
evaluation within a specific concept, and which are 
much better described as “shades of gray ” decisions. 
Unfortunately such unambiguous questions, by 
explicitly excluding analysis and evaluation, tend to 
default to the very lowest level of cognitive ability, 
namely factual recall . 
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For this reason, the NBME has selected the Type A 
question, the familiar one-best-answer format as the 
most appropriate format. 
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This has a standard structure, with a stem  (which sets 
the scene), a lead-in  (the actual question for the 
student) and various options  (typically 4 or 5), of 
which one is correct  and the remainder are 
incorrect ( and are known as distractors ). 
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34 

A 30-year-old man has loss of pain and temperature sensation on the left 
side of the face and on the right side of the body from the neck down; 
partial paralysis of the soft palate, larynx, and pharynx on the left; and 
ataxia on the left.

This syndrome is most likely to result from thrombosis of which of the 
following arteries?

A. Basilar

B. Right posterior inferior cerebellar

C. Left posterior inferior cerebellar

D. Right superior cerebellar

����������������������������������������		���

 

Such a format lends itself to questions based on 
actual clinical vignettes, but the purpose of the 
question need not be restricted to clinical decisions. 
Clinically applied basic sciences are easily tested as 
in this example. 

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 

35 
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In such a case, certain rules must be followed. The 
stems must be clear and unambiguous, avoiding such 
imprecise phrases as is associated with, is useful for, 
is important. 

Certain phrases cue testwise students to the correct 
answer. These are phrases such as may or could be. 
These almost always denote a correct option. 

36 0������������������������������A#���A
��3���0�@
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However, the Type A question can be put to much 
more exciting and searching use than merely testing 
factual recall. It is relatively easy to devise questions 
in which all 4 options are correct , in that none of 
them is completely incorrect under all circumstances. 
Selecting the most appropriate  answer then allows 
one to test assessment and evaluation . Thus one is 
testing higher cognitive levels, a most desirable 
situation. 
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	 �	�� A 45 year old man with no previous history other than of 
mild hypertension is admitted to Casualty with a 1 hour 
history of crushing central chest pain, nausea and 
distress. On examination he is anxious, clammy and in 
pain. His pulse is 110 beats/minute and his blood 
pressure is 100/60 mm/Hg. His ECG shows massive 
elevation of the ST segments and T waves in the anterior 
chest leads. No Q waves are present.

 

Here is such an example. 

A 45 year old man with no previous history other than 
of mild hypertension is admitted to Casualty with a 1 
hour history of crushing central chest pain, nausea 
and distress. On examination he is anxious, clammy 
and in pain. His pulse is 110 beats/minute and his 
blood pressure is 100/60 mm/Hg. His ECG shows 
massive elevation of the ST segments and T waves in 
the anterior chest leads. No Q waves are present. 

38 %����
�:���A#���A
��3��;�0�@

	 �	��

	 
�����

A 45 year old man with no previous history other than of 
mild hypertension is admitted to Casualty with a 1 hour 
history of crushing central chest pain, nausea and 
distress. On examination he is anxious, clammy and in 
pain. His pulse is 110 beats/minute and his blood 
pressure is 100/60 mm/Hg. His ECG shows massive 
elevation of the ST segments and T waves in the anterior 
chest leads. No Q waves are present.

Which drug is most strongly indicated in this patient? 

 

Which drug is most strongly indicated in this patient? 

39 4��3�����������������H
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An important principle with this type of question is that 
the answer should be self-evident from a reading of 
the question . Therefore, far from merely recognizing 
the correct answer from the list given, the successful 
student actually answers the question, provides the 
answer without reference to the option. They merely 
consult the list in order to identify its position in the list. 

Good questions should therefore be written such that 
the successful candidate can provide the correct 
answer without looking at the list of possibilities. 

In the example given, the successful student will 
clearly make a diagnosis of acute myocardial 
infarction. They will recognize that a number of forms 
of treatment will be indicated. However they also 
realize that this is clearly a very early, hyperacute 
infarct, presenting to hospital less than four hours 
after the onset of chest pain, and that that this is a 
classic indication for thrombolytic therapy. Rather than 
aspirin, heparin or isosorbide, they would recommend 
streptokinase as the most critical drug to be given. 
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	 ��	����

	 ������	

	 �������	
����	���	����

A 45 year old man with no previous history other than of 
mild hypertension is admitted to Casualty with a 1 hour 
history of crushing central chest pain, nausea and 
distress. On examination he is anxious, clammy and in 
pain. His pulse is 110 beats/minute and his blood 
pressure is 100/60 mm/Hg. His ECG shows massive 
elevation of the ST segments and T waves in the anterior 
chest leads.

Which drug is most strongly indicated in this patient? 

A. Aspirin
B. Heparin
C. Isosorbide dinitrate
D. Streptokinase

 

And, where they look through the list of options, 
indeed, streptokinase is there. In this way we have 
tested remembering, understanding analyzing and 
evaluation in a single question. 
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Rather than being merely a passive process of factual 
knowledge recall, the successful student has gone 
through something similar to the following thinking 
process: 

1. This is a hyperacute anterior infarct. 

2. A dangerous situation: patient is already running 
into trouble. 

3. All these drugs have a place in management. 

4. But streptokinase is the drug most likely to make 
a major difference to outcome. 

5. He fulfills the criteria for thrombolysis. 

6. Streptokinase is therefore the most appropriate 
answer. 

42 

REMEMBER

UNDERSTAND

APPLY

EVALUATEANALYSE CREATE

Anderson & Krathwohl, 2001 

6�����������2�������������������7

 

In terms of Bloom’s taxonomy, five of the six levels of 
cognitive functioning have been engaged. This is a far 
cry from simple knowledge recall. 
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I would argue that such an MCQ paper should not be 
classed as a theory  examination. It is in every respect 
a clinical examination , albeit one conducted in the 
examination hall. It is testing not abstract 
knowledge, but clinical ability , in other words the 
ability to remember, understand, apply, analyse and 
evaluate the information given against a background 
of acquired knowledge and experience. 

Furthermore I would argue that it should replace the 
traditional parts of the clinical bedside 
examination  where the examiner asks the student 
how the condition they have diagnosed should be 
investigated and treated . 

44 %����������������������2������������������������
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This is for the simple reason that in the clinical 
examination, investigation and management can be 
assessed on just three or four cases which falls far 
short of the number required for a reproducible and 
reliable assessment of the students competence. If 
this aspect is moved across to the MCQ, where 
numerous applications of investigation and 
management to clinical problems can be assessed, 
reliability is greatly increased. As shown in the 
diagram, the sampling is very much more extensive 
and more easily distributed across the entire universe 
of knowledge expected. 

Additionally there are two further advantages: 
objectivity , in that individual examiner’s own 
preferences are nullified, and fairness , in that every 
single student is exposed to the same questions, 
whereas in the clinical setting every student is 
questioned on a different set of conditions. 

45 "���������������������0�@

Interpretation of history and 
examination findings

nDiagnosis

MCQClinicalDomain

n

n

n

Factual knowledge

Assessment of response to therapy

Management planning

Interpretation of investigations 

Planning of investigations 

Clinical reasoning

Presentation

Examination

History-taking

Comfort with patients

 

In the Division of Medicine at UKZN we are moving 
towards an explicit separation of those aspects of the 
patient encountered relating to history, physical 
examination, identification and interpretation of 
physical signs (best assessed in a bedside setting), 
and aspects relating to diagnosis, investigation, 
management and assessment of response to therapy 
which can be incorporated into the MCQ. as shown in 
this diagram, there need then be very little overlap 
between the two forms of assessment, and at least 
this aspect of student performance can be assessed 
with adequate reliability in a way it cannot in the 
clinical exam because of the very low number of 
cases sampled. 
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The Type A question is therefore most appropriately 
used by examiners who are prepared (and see a 
need) to move beyond a preoccupation with factual 
recall or remembering, to the testing of the student’s 
ability to  deploy the cognitive skills of understanding, 
applying, analyzing and evaluating  in working with 
clinical data and in making clinical decisions. 
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Here are some basic rules for the one-best-answer 
question. We do not waste time assessing knowledge 
of trivial facts. Furthermore, each item should assess 
the application of knowledge, and not nearly record of 
an isolated fact. Questions should focus on problems 
that are real and would be encountered in real life. 
Furthermore questions should be straightforward, with 
no attempt to mislead the student by making them 
tricky or overly complex. 

Reproduced from NBME: Constructing written test 
questions for the basic and clinical sciences 
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A commonly-heard criticism of MCQ examinations by 
teachers is that students merely recognize the 
answer, and that somehow means that their 
knowledge has not been fully tested. This is almost 
certainly not so . Firstly, even recognition requires 
comprehension. Secondly, there is also good 
evidence to show that MCQ scores in examinations 
do in fact correlate with ability shown later in one’s 
professional career. Thirdly, most students will state 
that they do not find MCQ examinations trivial or easy, 
and low marks are probably more frequently 
encountered than in traditional written papers.  
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49 

Stems long, options short

The stem of the item must pose a clear question, and it 
should be possible to arrive at an answer with the options 
covered.

Clinical vignettes provide useful stems

%���#�����1������������A#���A
��3���*����

 

The structure of the question is important. stems 
should be long, so as to direct most of the thinking to 
the actual material on which the question is based, 
while the options should be short. The student 
therefore engages with the information to be 
understood, analyzed and evaluated , rather than 
trying to make sense of the possible answers. As said 
before, it should be possible to derive the answer 
without looking at the options. 

An understanding of this is really the key to both 
setting a well-structured question (for the examiner) 
and to answering it (for the student). They should 
expect to have to think about the question and find an 
answer, rather than expecting merely to look at the list 
of options and just recognize the correct option, Nor 
should they have to employ a process of elimination 
on the distractors. 

Clinical vignettes automatically provide very useful 
stems. 

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 

50 

	 �	��
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	 ��	����

A 45 year old man with no previous history other than of 
chronic mild hypertension is admitted to Casualty with a 1 
hour history of crushing central chest pain, nausea and 
distress. On examination he is anxious, clammy and in 
pain. Hs ECG shows massive elevation of the ST 
segments and T waves in the anterior chest leads. No Q 
waves are present

A. Aspirin
B. Heparin
C. Isosorbide dinitrate
D. Streptokinase

���A#���A
��3���*����

Which drug is most strongly indicated in this patient? 

 

The example given earlier exemplifies this. The stem 
as long, the options are short (frequently single 
words), and the student who understands the question 
will be able to provide the answer before looking at 
the options. 

51 0�@���������������������������������
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The literature provides clear evidence that the most 
important determinant of the success of a question in 
assessment is the way it is written : its content and 
its structure. 

One of the most frequent flaws in question-writing is 
the inadvertent provision of clues to the correct 
answer which have nothing to do with the students 
understanding of the information requested. This is 
known as cueing. There are some fairly simple rules 
to be followed to avoid cueing, and some examples 
follow. 
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52 %���#�����1������������A#���A
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Which of the following is correct?

A. The underlying problem is a congenital stenosis of a coronary 
artery

B. Your approach would be different if the patient were a 20 year old 
female

C. A CT is necessary
D. Streptokinase should be given

 

What is faulty with this question? 

53 %���#�����1������������A#���A
��3���*����

Which of the following is correct?

A. The underlying problem is a congenital stenosis of a coronary 
artery

B. Your approach would be different if the patient were a 20 year old 
female

C. A CT is necessary
D. Streptokinase should be given

	 �������������3�����3����������������������������
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This question violates the long-stem, short-option rule. 
Indeed, it does not have stem at all! There’s no way 
that the student can attempt to answer it without 
looking at the options. 

Secondly this question violates another basic rule 
which is that are options should be homogeneous. In 
other words, they should deal with the same subject 
or aspect of the subject: all diagnoses, all treatments, 
all investigations, all pathological explanations, etc. 
There is no common purpose whatsoever in the four 
options given in this example. 

54 %���#�����1������������A#���A
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How should diabetic nephropathy be treated?

A. Insulin should not be given because this will worsen the outcome by 
inducing hypoglycaemia

B. Your approach will differ with age, since younger patients may have 
type 1 diabetes and older patients type 2 diabetes.

C. ACE inhibitors should be given to control hypertension and 
antidiabetic medication prescribed in order to control the blood sugar

D. None of the above

 

What is faulty with this question? 
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55 %���#�����1������������A#���A
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How should diabetic nephropathy be treated?

A. Insulin should not be given because this will worsen the outcome by 
inducing hypoglycaemia

B. Your approach will differ with age, since younger patients may have 
type 1 diabetes and older patients type 2 diabetes.

C. ACE inhibitors should be given to control hypertension and 
antidiabetic medication prescribed in order to control the blood sugar

D. None of the above
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There are two faults in this question. It is 
recommended that one avoids double options  
(options with sub-clauses, linked by terms such as 
since, or, and are the cause of. The option becomes 
overly complex, it violates the rule that stems should 
be long and options short, the answer cannot be 
predicted from the question and the students are 
sidetracked into a complicated process of 
interrogating the components of each option and 
weighing degrees of causality rather that actually just 
answering the question. 

Secondly, all of the above and none of the above 
should not be used as options as these cannot be 
predicted from the stem alone. They also invite the 
test wise student to the attempt to answer the 
question via a process of elimination. 

56 %���#�����1������������A#���A
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Which is the richest city in South Africa?

A. Cape Town, city of
B. Pofadder
C. Eastern Cape
D. Johannesburg, because that is where all the gold mines and 

industry are situated, and because it is the preferred city for 
corporate headquarters and the Stock Exchange.

 

What is faulty with this question? 

57 
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%���#�����1������������A#���A
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Which is the richest city in South Africa?

A. Cape Town, city of
B. Pofadder
C. Eastern Cape
D. Johannesburg, because that is where all the gold mines and 

industry are situated, and because it is the preferred city for 
corporate headquarters and the Stock Exchange.

 

The problem here is that the options are not all 
equally probable or equally attractive. The student will 
realize that one of them (Eastern Cape) is clearly not 
a city, and will therefore eliminate this option. They 
may also recognize that Pofadder is a ludicrous 
answer and will eliminate this. This leaves two 
options, Cape Town (with the superfluous city of 
attached), or Johannesburg, which is followed by a 
very long and plausible motivation. The testwise 
student will have little difficulty in recognising that this 
has to be the right answer, whether they know their 
facts or not. 
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58 %���#�����1������������A#���A
��3���*����

Which drug is most strongly indicated in this patie nt?

A. Aspirin
B. Streptokinase
C. Isosorbide dinitrate
D. Heparin

	 ��������������������������������������������
������������������<

 

It is recommended that the options are presented in 
an order strictly dictated by a bias-free process, such 
as logically, alphabetically or numerically, so that the 
testwise student is unable to determine which option 
is most likely based upon the number of times A, B, C 
or D has come up previously. 
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Good clinical questions should be based on real 
patient-care situations and should test clinical 
decision-making, whether this be directed towards a 
diagnosis or a choice of investigation or treatment. 
Questions should be based on topics drawn from the 
core syllabus, which in practice means they should be 
focused on common or potentially serious problems. 
They should reflect clinical decision making that would 
be expected of the student once they commence 
clinical practice. 
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Clinical MCQ questions should determine the 
student's ability to perform specific costs related to the 
clinical care of patients at the level appropriate to his 
or her stage of training. Examples include determining 
diagnosis, deciding on a subsequent laboratory study 
or next step in management. 
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It should be emphasized that the clinical vignettes 
offer an outstanding opportunity to challenge the 
student’s thinking. They should not merely invite 
factual recall. The question should require the student 
to identify the important findings from the case, 
integrate these findings and come up with an actual 
plan of diagnosis or of clinical action. Multiple steps in 
the thinking process may be required. The art of 
writing such a clinical vignette is that it should be 
clinically natural. If so, such questions tends to be far 
less frequently technically flawed than other forms of 
MCQ question. 
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This is an approach which works very well in writing a 
clinical MCQ question. 

1. Select a condition from the core syllabus. This is 
a very important step, since it focuses the 
examiners attention on the need to examiner 
core material, and furthermore, to spread the 
questions across the entire body of core material. 

2. Having decided on the condition, decide which 
aspect should be examined: for example basic 
sciences, diagnosis, investigation into sector. 

3. Then write down one correct answer and three 
plausible distractors. 

4. Then write down the lead-in (the question which 
actually calls for the answer). 

5. Then construct the case vignette such that it 
applies a clinically natural substrate upon which 
the lead-in and the options are based. 
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MENINGITIS: DIAGNOSIS AND TREATMENT

�����������		������(���	���

 

Here is an example. Looking at the Neurology section 
of the course of this, one decides that meningitis is a 
suitable topic, and that one wishes to set a question to 
test its diagnosis and treatment. In particular, we will 
make the case one of tuberculous meningitis. 
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MENINGITIS: DIAGNOSIS AND TREATMENT

�����������		������(���	���

A. Ceftriaxone

B. Gentamicin

C. Penicillin

D. Rifafour

 

Write-down four plausible options. One is most clearly 
be the correct answer for a question about 
tuberculous meningitis—we will make this Rifafour. 
The three distractors will be antimicrobials would not 
be suitable for tuberculous meningitis: we have 
decided on ceftriaxone, gentamicin and penicillin. 
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MENINGITIS: DIAGNOSIS AND TREATMENT
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Which of the following antimicrobial agents is most likely to result in cure 
of the patient?

A. Ceftriaxone

B. Gentamicin

C. Penicillin

D. Rifafour

 

Now we construct the lead-in. Which of the following 
antimicrobial agents is most likely to result in cure of 
the patient ? 

66 

A 28-year-old HIV-positive patient presents with a 12-day history of 
malaise and headache. Over the previous 24 hours he has become 
drowsy and confused. He is not on ART and his CD4 count is known to be 
42. On examination he is wasted and has oral candidiasis. There is slight 
resistance when the neck is flexed. He has a right sixth nerve palsy. At 
lumbar puncture the opening pressure is 10 cm H20. The fluid is turbid. 
The protein is 2.8 g/L, globulins are positive. CSF glucose is 1.2 with a 
plasma glucose of 5.9 mmol/L. There are 76 neutrophils and 244 
lympocytes/mm3. Stains for organisms and a cryptococcal antigen test are 
negative.
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The final step is to construct the clinical vignette. A 
common failure is to make this too brief , often by 
supplying the candidates with information rather than 
by allowing (or even compelling) them to make sense 
of the information themselves. A little bit of extra time 
spent writing in a story in the vignette is well spent. 
The vignette becomes more natural and the student is 
forced to engage fully with it rather than merely 
snatching some sort of association out of his or her 
memory. Answering the question becomes a true 
problem-solving process , rather than one of factual 
recall. 
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A. acute post-streptococcal glomerulonephritis
B. hemolytic-uraemic syndrome
C. minimal change nephrotic syndrome
D. nephrotic syndrome due to focal and segmental 

glomerulosclerosis
E. Henoch-Schönlein purpura with nephritis

The most likely renal abnormality in children with nephrotic 
syndrome and normal renal function is:

 

How complicated should the clinical vignette be? This 
has been studied. In this and the following slides, 
three stems of increasing complexity have been 
written, all sharing the same options. 

In this, the first, question, there is no vignette. The 
stem is absolutely straightforward, and the student is 
not required to make any analysis or evaluation of the 
information given. 

Reproduced from NBME: Constructing written test questions for the 
basic and clinical sciences 
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The most likely renal abnormality in children with nephrotic syndrome 
and normal renal function is:

A 2-year-old boy has a 1-week history of edema. His blood pressure is 
100/60 mm Hg, and there is a generalized edema and ascites. Serum 
concentrations are: creatinine 0.4 mg/dL, albumin 1.4 g/dL, and 
cholesterol 569 mg/dL. Urinalysis shows 4+ protein and no blood. The 
most likely diagnosis is:

 

Here the statement has been turned into a vignette. In 
this question, the student is compelled to work out for 
themselves that the patient has nephrotic syndrome 
and normal renal function. 
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The most likely renal abnormality in children with nephrotic syndrome 
and normal renal function is:

A 2-year-old boy has a 1-week history of edema. His blood pressure is 
100/60 mm Hg, and there is a generalized edema and ascites. Serum 
concentrations are: creatinine 0.4 mg/dL, albumin 1.4 g/dL, and 
cholesterol 569 mg/dL. Urinalysis shows 4+ protein and no blood. The 
most likely diagnosis is:

A 2-year-old black child developed swelling of his eyes and ankles over 
the past week. Blood pressure is 100/60 mm Hg, pulse 110/min, and 
respiration 28/min. In addition to swelling of his eyes and 2+ pitting 
edema of his ankles, he has abdominal distention with a positive fluid 
wave. Serum concentrations are: creatinine 0.4 mg/dL, albumin 1.4 g/dL, 
and cholesterol 569 mg/dL. Urinalysis shows 4+ protein and no blood. 
The most likely diagnosis is:

 

In the third example, even more analysis is required. 
In this case, the student is not told that the patient has 
features such as oedema and ascites, but has to work 
it out for themselves.  
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Here are the results encountered in this group of 
students. The high-performing students (as judged by 
their performance in the rest of the examination), 
performed uniformly well across all three questions. 
Low-performing students scored progressively more 
poorly as the clinical vignette became more complex. 
This might be expected: the students have problems 
analyzing and evaluating information as a successful 
first step on the way to determining the answer to the 
question. The conclusion is that a more complex 
vignette (but fairly so, not one with deliberately 
misleading information thrown in) is more challenging 
for the student and a better judge of the extent to 
which the high-order cognitive skills are being used. 
The simpler the question, the more likely it is to be 
answered purely on the basis of factual recall. 

Adapted from NBME: Constructing written test questions for the 
basic and clinical sciences 
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A 26 year-old man has a pericardial effusion with cardiac 
tamponade.  The immediate management of this patient is:

a) Digoxin
b) Dopamine
c) Furosemide
d) Pericardiocentesis

 

A more complex clinical vignette is also more valid  in 
that it more accurately reflects the actual task faced 
by the student in a medical setting. Consider the 
example in the slide. This is largely a matter of factual 
recall. All it asks is whether the student remembers 
that the patient with a pericardial effusion and 
tamponade requires pericardiocentesis. 
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A 26 year-old HIV-positive male presents with shortness of breath 
and chest pain. On examination he is wasted, has oral 
candidiasis and generalised adenopathy.  He is distressed and 
his skin is cool and clammy. The pulse is 110 bpm and of low 
volume. Blood pressure is 90/70, with a measured pulsus 
paradoxus of 25 mmHg. He has  a jugular venous pressure 
(JVP) of 8 cm. The apex is impalpable and heart sounds are soft 
on auscultation. The electrocardiogram (ECG) shows low voltage 
complexes.  The immediate management of this patient is:

a) Digoxin
b) Dopamine
c) Furosemide
d) Pericardiocentesis

 

This is the same question. However is presented in a 
more appropriate fashion. As is the case with the real 
patients, the diagnosis is not given. It is up to the 
student to work out that the patient has a pericardial 
effusion and cardiac tamponade. Once they have 
done so, the question is answerable. Since this is 
much closer to the real-life expectations of the 
student, the question is a higher validity than is the 
question in the previous slide. 
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The clinical vignette also lends itself to a two-step 
question. Rather than the diagnosis being supplied or 
even asked, the student is required to deduce the 
diagnosis from the clinical vignette as an intermediate 
step on the way to answering the actual question, 
which might be about investigation or management. 
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This process comes naturally to clinicians: we are 
used to having to identify the underlying problem in 
the patient before we can proceed to determine a 
specific mode of investigation or treatment. 
Additionally, it is almost impossible for the student to 
determine the correct answer merely by cueing or 
intelligent guessing. They really do have to be able to 
work out the diagnosis before they can arrive at an 
answer. 
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The point is made that there is no need to make 
questions unnecessarily tricky or to provide 
misleading information. In fact this should be avoided. 
Weak students tend to perform poorly on MCQ 
examinations all by themselves, and no additional 
"help" from the examiner is necessary! The student is 
entitled to believe that the information provided is 
honest and straight-forward; when any information 
given is incompatible with an otherwise adequate 
diagnosis, the student's confidence is shaken and 
performance deteriorates. 
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It is the practice in some departments to have a so-
called "objective test", one whose purposes is the 
testing of identification and subsequent use of 
information derived from visual images. The term is 
loosely used: frequently the test is presented as a 
form of SAQ (short answer question) examination and 
is by no means objective -- indeed, the MCQ is the 
most objective assessment of them all. In fact, the 
MCQ is a highly useful vehicle for assessing image 
and data interpretation. 
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ECG from: http://www.ecglibrary.com/ami.html

A 43 year old woman presents to hospital with a short history of
crushing central chest pain. On examination she is hypotensive, 
sweaty and distressed. The following ECG is obtained.

Her chest pain is due to:

A. Anterior myocardial infarction
B. Inferior myocardial infarction
C. Lateral myocardial infarction
D. Posterior myocardial infarction

 

In the simplest form, the clinical vignettes we have 
seen earlier are replaced by, or complemented by, an 
image or other form of data presentation, as with this 
ECG. 
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ECG from: http://www.ecglibrary.com/ami.html

A 43 year old woman presents to hospital. The following ECG is 
obtained.

The most appropriate immediate therapy, based on this ECG, 
would be:

A. Antihypertensive medication
B. Streptokinase infusion
C. Electrical pacing
D. Pulmonary embolectomy

 

As with the clinical vignettes, the answer is not limited 
to diagnoses, but may incorporate further investigation 
and management though the student is required to 
take the intermediate step of making a diagnosis. 
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In this way, the student is not being tested purely on 
pattern recognition, but is also required to use higher 
cognitive skills such as understanding, application, 
analysis and evaluation. 
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The Type R or extended matching item (EMI) format is 
highly suitable for data and image interpretation. 
Personally I have found it difficult to construct useful 
clinical questions using the EMI format, but it lends 
itself beautifully to questions of data interpretation 
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a. Left atrial enlargement

b. Right atrial enlargement

c. Left ventricular hypertrophy

d. Right ventricular hypertrophy

e. Left bundle branch block

f. Right bundle branch block

g. First degree heart block

h. Second degree heart block

i. Wenkebach phenomenon

j. Acute anterior ST-elevation myocardial infarction

k. Acute inferior myocardial infarction

l. Acute lateral myocardial infarction

 

Here is such a question. In the EMI format, a large 
number of options are proved up front. Here for 
instance are 12 different ECG diagnoses. 
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For each of the following ECG traces, select the matching diagnosis 
from the list above.
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One can then provide any number of ECGs for 
interpretation. The answer for each will be somewhere 
in the list of options, which need only be typed out 
once. 
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Since some options may be used more than once, 
and others not at all, the student is unable to match 
answers to questions by a process of elimination. 

We overestimate the student’s ability to work in 
reverse from the answer to the question. 
Recognition (in the forward direction) is far quicker 
and more accurate than a process of deductive logic 
(in the reverse direction). 
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a. Gout

b. Dermatomyositis

c. Hyperthyroidism

d. Hyperlipidaemia

e. Rheumatoid arthritis

f. Psoriasis

g. Renal failure

h. Diabetes mellitus

i. etc… etc…

 

Here is a list of possible options for a series of clinical 
photographs. 
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This is followed by a series of such photographs, each 
of which must be matched with the correct option. 
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Conclusions 
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In conclusion, the MCQ should not be seen purely as 
a “theory” paper, but as a powerful extension of our 
ability to assess clinical competence in terms of: 

1. Diagnosis 

2. Selection of investigations 

3. Interpretation of data 

4. Choice of therapy 

And one capable of assessing 5 of the 6 cognitive 
levels of learning set forth by Bloom  
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In practice, in  a large department, we have found that 
though training and instruction in item-writing is 
essential, this is insufficient. Every question submitted 
has to be scrutinised, edited and if necessary 
replaced by someone well-versed in the principles of 
MCQ before the paper is finalised. 
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Interpretation of history and 
examination findings

Diagnosis

MEQMCQ PortfolioClinicalDomain

Applied basic sciences.

Assessment of response to therapy

Management planning

Interpretation of investigations 

Planning of investigations 

Clinical reasoning

Presentation

Examination

History-taking

Comfort with patients

 

Going into 2009, this is how we plan to conduct our 
assessments in Medicine at UKZN. 

The bedside clinical  assessment  is a directly-
observed short case examination. It will be strongly 
focused on the interaction with the patient, the 
demonstration of good examination technique, the 
accurate recognition of abnormal physical signs and 
on the interpretation of the findings. A preoccupation 
with actual diagnosis, investigation and management 
will be discouraged. 

Interpretation of history and physical findings will be 
reinforced in the MCQ, which will be the primary mode 
of assessment of the downstream clinical skills: 
diagnosis, planning and interpretation of 
investigations, planning of management, as well as 
application of applied basic sciences. 

The short-essay question paper will be replaced by a 
modified essay question (MEQ)  format paper, which 
will complement the MCQ by testing areas in which 
spontaneous provision of information is appropriate, 
such as lists of possible causes or complications, or 
stepwise clinical reasoning through a case. Each 
question will be answerable with single words or 
phrases, or lists of these. This will ease marking and 
improve objectivity: we will test out computer-based 
marking for this. 

Data interpretation , including ECGs, laboratory 
information and clinical images, will be included in 
both the MCQ and MEQ as appropriate. 

A very strong emphasis is placed on the portfolio 
examination interview , which has proved an 
outstanding means of encouraging active and 
educationally-appropriate interaction between 
students and their patients, and which allows for a 
searching examination of the student’s understanding 
of their cases and of the extent to which their 
knowledge and experience have grown during the 
course. 
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