
This	talk complements	Professor	Declan	Kennedy’s	on	use	of	rubrics	for	assessments.
This	one	on	MCQs	looks	at	how	to	write	computer	marked	assessments	where	the	
students	select	rather	than	create	answers	and	also	describes	how	you	can	manage	the	
quality	of	these	exams	– and	looks	briefly	at	the	information	you	can	get	on	each	
question	from	item	analysis.		
------------------------------
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MCQs are often termed selected	response	questions	because	students	select	the	
response	rather	than	create	a	response.		If	well	designed	they	should	involve	thinking	
hard	(analysing,	synthesising,	evaluating)	to	work	out	the	answer	THEN	choosing	from	
the	possible	options.		A	well	designed	exam	should	not	permit	a	student	to	pass	on	the	
basis	of	guessing.		By	choosing	an	answer	from	a	list,	the	exam	can	be	computer	
marked	and	this	is	where	the	massive	saving	in	staff	resource	occurs.

And here is an example of a selected response question or MCQ which is the term most 
commonly used today. 
Note that the examiner asks what is the most likely change on the ECG, not what will 
be shown on the ECG.  So there may be more than one theoretical answer BUT the 
examiner wants to know the MOST LIKELY in this situation.  

--------------------



Instead of	asking	what	the	ECG	will	most	likely	show,	we	could	instead	have	given	the	
students	an	ECG	to	interpret.		
We	should	always	try	to	make	these	exams	as	authentic as	possible	by	including	real-life	
(de-identified)	data.

--------------------
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Healthcare has by and large moved away from T/F questions for 4 reasons:
• a significant guess factor 1/2
• the answers to T/F questions are often disputed since few statements are completely T 

or F in medicine 
• in order to get agreement on the answers, T/F questions are often based on minutiae.
• T/F do not exercise students’ powers of judgement so much.  

T/F questions however might be very useful for formative assessment where you’re just 
trying to get students to demonstrate recall i.e. basic learning achieved – and you can 
supply the more subtle explanations about the exceptions.  

--------------------------



Those not yet using MCQs, might be interested to know about their use to assess 
situational judgement or professional aptitude, in scenarios similar to the one shown in 
this slide.  
This question is an example used to assess final year medical students for their ‘fitness’ 
for a post in the UK National Health Service but this sort of test could be adapted and 
applied to a number of professions.  

---------------------------
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Students not only need to identify the correct answer but put all the options into an 
order.  
----------------------
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So those are some examples of MCQs.  
In what ways could they be said to be student centred and to develop learning:
They allow excellent sampling etc. as shown on the slide …………

-------------------
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And from the students’ perspective:
This slide lists additional benefits……...  
They encourage learning right across the curriculum – and offer good coverage of LOs –
students usually like that.
They seem fair to students ………….
They offer potential for good feedback, that can be returned rapidly.
--------------------------
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So how can we create high quality MCQs and minimise these problems?

2 principal ways: 
• A systems approach to managing quality 
• And providing guidance to your staff on how to write them including a house style

--------------



Often	the	only	part	of	quality	management	of	exams	that	is	obvious	is	the	sending	of	
exam	papers	to	external	examiners.	
So	today	I	would	like	to	uncover	these	steps	to	think	about	them	more	carefully.		

---------------------------
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Here	is	a	description of	the	core	components	of	the	quality	management.		We’re	
considering	MCQs	here	but	the	cycle	could	be	used	for	other	assessments	with	just	a	
little	adaptation.		

As	ever	first you’ll	want	to	ensure	the	Module	Lead	or	Programme Lead	Blueprints	the	
exam,

---------------------
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As	a	worked	example	let	me	show you	how	we	did	this	in	Edinburgh.		
We	had	12	Learning	Outcomes	(LOs)	running	through	the	programme,	in	almost	every	
module	to	varying	degrees.		

Note	- Here	the	LOs	have	been	shortened to	the	domain	name	they	refer	to	so	they	
don’t	show	the	active	verbs.
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Module	assessments would	be	planned	in	advance:
• to	ensure	the	LOs	and	Core	Content	are	addressed	and	take	account	of	learning	

behaviours to	be	encouraged.			
• to	plan	which	questions	to	commission	from	teachers

Having	decided	on	the	weighting	of	each	paper	then	the	‘Module’	Lead	would	ask	the	
other	senior	teachers	to	contribute	a	certain	number	of	questions	covering	the	required	
LOs.		
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And	as	each	MCQ is	written	it	
• would	be	blueprinted to	the	LOs	(and	other	characteristics	such	as	Topic	and	Core	

Content)
• and	tagged	with	the	relevant	metadata

After	that	exercise	we	can	check	from	the	addition	of	the	tags	for	each	LO,	just	how	
well	that	LO	has	been	covered.		For	example	in	this	sample	of	4	questions	we	can	see	
that	only	1	addressed	prescribing.		

Now	after	the	exam	we	can	use	the	tags	associated	with	each	question	to	give	detailed	
feedback	to	each	individual	student.		
This	slide	shows	the	output	for	a	student	who	got	Q1,	3,	and	4	correct.			
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And	here is	the	format	of	the	feedback	returned	to	the	students;	it’s	really	nice	and	
clear.		They	can	see	how	well	they’re	doing	across	topics	and	LOs	and	can	compare	
themselves	with	their	peers.		
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Moving back	to	our	quality	management	cycle	and	on	to	commissioning	the	MCQs	–
here	we’re	going	to	look	at	getting	the	MCQs	written.
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If you’re in charge of developing the quality then you’ll want to emphasise how to get 
started in writing good questions as listed on this slide.
And hard work ought to be made fun whenever possible – so arrange a nice room and a 
good lunch for your question writing team.  



Now for the guidance on writing MCQs it’s useful to standardise the vocabulary so we 
can all talk to one another.  

The scenario and lead in question together make up the Stem.
The choices of answers are termed Options.
The wrong ones are Distractors.  
And the correct one is termed the Keyed answer because that is the answer the 
COMPUTER thinks is correct.  This is important since it needs to be checked if 
unexpectedly it looks like most of the class got the question wrong (or right).

The lead in question should take account of Bloom’s taxonomy of cognitive skills and 
be sure to ask students to apply their knowledge, analyse data, synthesise information 
and make judgements

Approximately 90 secs for an MCQ is a reasonable rule of thumb for questions like this 
one but it depends on the amount of reading, thinking and analysis.
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Here is a worked example of how you should go about writing an MCQ to ensure you 
keep focused on the LO and topic you have in mind.  

So Choose the Theme/Topic / LO first

Then write the Skill / Question you want to see demonstrated – this usually represents 
the LO being tested. 

Then write a scenario – and consider providing a photograph or other clinical data.

Then write the options.  
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Create and use short guidance like this on how to write a good scenario, lead in question 
and set of options.  

Guidance on writing a good scenario is shown in this slide.  
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Guidance on writing a good lead in question is shown in this slide.  
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We thought quite a bit about the options during the quiz.
But this slide shows a summary of the guidance on writing good options.  

The last point is a bit more contentious – if you’re going to use the questions again you 
may not want to list them in the same order every time.  But the ideal would be to adapt 
questions subtly before re-use.  (See next slide.)
---------------------------------------------
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Once you get into the swing of writing these questions it should be possible to multiply 
them up by writing the same questions/ tasks with different scenarios or data ……….



So once	you’ve	got	a	good	bunch	of	questions	written	by	your	team,	you’ll	want	
someone	to	go	through	them	all	to	ensure	they’re	in	your	own	house	style.
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So it’s very useful to create a crib sheet like this slide to guide your authors as they write 
their questions so your editorial team has less to do.  
--------------------------------------



Now	we’re	into	serious	review	and	this	is	when	the	whole	team	of	authors	needs	to	sit	
around	the	table	and	review	every	single	question,	debate	the	answers	where	
necessary	and	send	them	back	to	the	authors	as	required.		

What	that’s	sorted	it’s	time	to	send	them	to	the	external	examiner.
------------------------------------------
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And	for	MCQs	you	must	have	a well	recognised method	for	setting	your	pass	score	–
ideally	before	the	exam.		
Within	medicine	internationally	the	favoured methods	are	Angoff,	Ebel and	perhaps	
Hofstee for	lower	stakes	exams	and	I’m	aware	of	science	and	engineering	groups	using	
Angoff method.		
Unfortunately	I	don’t	have	time	to	go	into	standard-setting	today	– it’s	a	talk	in	its	own	
right.		
----------------------------
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At this	stage	you’re	ready	to	run	the	exam	– approximately	4	MONTHS	after	the	initial	
blueprinting!

And	we	have	reached	that	stage	of	review	of	assessment	I	described	yesterday	– where	
you	want	to	gather	feedback	from	students	and	staff,	and	you	want	to	look	at	the	
statistical	analysis	of	your	results	to	check	the	reliability	of	the	exam,	look	at	how	
individual	questions	have	behaved	through	Item	Analysis	and	also	to	reassure	yourself	
that	the	exam	was	not	biased	against	some	sections	of	the	class.		
-----------------------------
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Item analysis	is	usually	provided	by	computer	systems	marking	MCQ	responses.
The	output	can	help	you	understand	your	exam	(and	students)	better	as	described	on	
this	slide.			
------------------------------------
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Though a	simple	calculation,	just	knowing	how	many	students	and	the	fraction	of	the	
class	who	passed	each	question	gives	you	insight	into	the	parts	of	the	curriculum	that	
the	students	understand	and	those	they	don’t.		You	then	need	to	think	about	why	that	
is	so	– there	might	be	student,	staff	or	other	factors.		
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When we talk about a discriminating question we mean does it separate out the students 
in the same way as the exam did overall.  
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Here is an example of the quartiles group results you might get for questions – here for 4 
questions.  

Ideally you want to see a result like the graph in the top left corner where the quartiles of 
the class have performed in the question in a fashion similar to the exam overall.  
-----------------------
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And	when	looking	through	the	Item	Analysis	you	can	ask	yourselves the	following	
questions.		
-----------------------------
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I	want	to	return	to	developing	students’	assessment	literacy	because	it’s	improtant for	
the	reasons	listed	on	this	slide.			

With	respect	to	MCQs	we	can	provide	formative	MCQs,	perhaps	in	the	computer	labs,	
in	online	quizzes	and	in	take-home	exams.		

But	I	also	want	to	commend	Peerwise to	you	…….

35



When	I	last	looked	at	Peerwise last week	I	couldn’t	see	any	flags	of	participation	in	
Lithuania.		So	you	could	be	the	first!

It’s	a	free	software	developed	by	a	physicist	Paul	Denny	in	Auckland	University,	New	
Zealand,	for	peers	to	work	together	to	author	and	answer	questions.		The	software	has	
many	of	the	characteristics	of	social	media.		One	of	the	best	design	features	I	think	is	
the	ability	to	have	a	discussion	thread	from	each	question	so	explanation	and	counter	
argument	can	ensue	……..
-----------------------------------
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To summarise	the	advantages	of	MCQs – please	see	the	slide.	
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And	we	need	to	follow guidance	and	have	a	suitable	quality	management	system	to	
achieve	the	goals	and	avoid	the	pitfalls.		
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Once	you	have	managed	to	review	the	slides	I hope	you	will	have	achieved	these	
learning	outcomes.		
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