Writing MCQs at different levels
Most MCQs test factual recall of information.  MCQs can be developed, however, to test higher order thinking such as application and evaluation of knowledge. The Item Writing Manual, specifically Sect II, (click to visit download page), developed by Case & Swanson is an excellent resource for use in developing questions for Medical Exams.

Factual Recall of Knowledge

The candidate repeats previously learned material by recalling facts, terms, and basic concepts.

Keywords:  who, what, why, when, where, which, choose, select, how, match.

Examples of lead-in questions

· What is the nerve supply….

· What is the blood supply….

· What muscle is innervated by….

Example of a MCQ


A branch of which cranial nerve supplies the vocal cords?

A. Optic

B. Trochlear

C. Abducens

D. Vestibulocochlear

E. Vagus

Application

The candidate solves problems by applying acquired knowledge, facts, techniques and rules in a clinically relevant situation.

Keywords:
apply, choose, make use of, organise, plan, select, solve, utilise, identify.

Examples of lead-in questions

· What is the cause of clinical features in this particular case?

· Which of the following is the likely location of the patient’s lesion?

· Which of the following is the likely pathogen?

· What is the diagnosis?

Example of a MCQ

Stem:
A 65 year-old man has difficulty rising from a seated position and straightening his trunk, but he has no difficulty flexing his leg.

Lead in:
Which of the following muscles is affected?

Options:


A. Gluteus maximus

B. Gluteus minimus

C. Hamstrings

D. Iliopsoas

E. Obturator internus
Evaluation


The candidate makes judgements about information, the most likely pathology or quality of work based on a set of criteria.

Keywords:
award, choose, conclude, decide, defend, determine, evaluate, judge, justify, rate, recommend, agree, interpret, prioritise, opinion, support, importance, criteria, assess, influence, value, estimate.

Examples of lead-in questions

· What is the most appropriate management of this patient?

· Which of the following is most likely to have caused this condition?

· Which of the following is the most likely diagnosis?

· Which of the following is the most appropriate investigation to do next?

· Which of the following is most likely to confirm the diagnosis?

· Which of the following is the most effective management?

· What is the first priority in caring for this patient?

Example of a MCQ

Stem:
A 68 year old lifelong smoker complains initially of gradual onset of progressive hoarseness.  He then develops unilateral throat and ear pain and subsequently complains of breathing and swallowing problems.

Lead in:
What is the likeliest cause of his hoarseness?

Options:




A. Recurrent laryngeal palsy

B. Laryngeal cancer

C. Hypopharyngeal cancer

D. Post-cricoid cancer

E. Oesophageal cancer
Guidelines for writing MCQs (one-from-five) at different levels
Before writing

· The MCQ must assess the knowledge outcomes of the course or important related concepts, rather than trivial subject matter.

· Identify the cognitive level that the MCQ intends to assess, e.g. factual recall, application or evaluation.

· Think of the topic being tested and the content area.

· Topic:  e.g. anatomy, physiology.

· Content area:  This is identified in your curriculum document.  For Cardiothoracic surgery, for example, it is heart failure, data interpretation, chest wall and diaphragm, and so on.

The content area and topic are identified in your assessment blueprint.

Writing the stem or case

· The stem is not usually used in factual recall questions.  It is needed in questions testing application and evaluation.

· Usually a clinical case commonly encountered in day to day practice will form the basis of a good stem.

· Describe the details of a patient’s complaint in simple language.

· Include as much information as possible in the stem, i.e. stems should be long and the options should be short.

· Avoid technical item flaws.

· The stem having a phrase or term repeated in the option(s).

· Tricky or unnecessarily complicated stems.

· Clues to the answer in the stem.

· The stem should be clear, concise and simple.

· Do not include any questions in the stem; this is the next step.

Writing the lead-in

· The lead-in should clearly indicate how to answer the question.

· Refer back to the topic and content area when formulating the question, e.g. for the topic ‘anatomy’ and content area ‘cardiac trauma’, an appropriate lead-in will be - ‘what anatomical structure is most likely to be damaged in this case of blunt trauma to the chest wall?’

· Whenever possible try to present a ‘task’ for the candidate.  A question is preferable to an open-ended phrase or an incomplete sentence, e.g. ‘What is the patient’s diagnosis?’ is better than ‘Regarding the patient’s diagnosis:’

· The lead-in, together with the stem/case should give enough information to answer the MCQ without looking at the options.
· Avoid technical items flaws, such as:

· Absolute terms – ‘always, never’.

· Frequency terms – ‘often, rarely’.

· Using options from different categories, e.g. including a treatment option with diagnostic options (i.e. heterogeneous options).  Such options are commonly found 

in MCQs with the lead-in: ‘which of the following statements is correct?’

· Negative questions, e.g. which one is NOT a beta-blocker?

If this cannot be avoided, negative words should be: highlighted or in bold or in upper case (capitals).

· The lead-in should be clear, concise and simple.

· Avoid constructing a “test with in a test”, e.g. ‘how many permutations are possible in a bridge hand?’- This question is designed to test elementary statistics.  The candidate will be unable to answer it without knowledge of bridge, which is not the intention of the question (source: Designing and managing MCQs).

Writing the options

· The list of options (usually five) should have only one clearly correct answer.  When ‘the best’ or ‘the most likely’ answer is sought this should be clearly stated in the lead-in.

· The distractors, though clearly incorrect, should be equally plausible to a weak candidate.  When constructing distractors try to think of how an inexperienced trainee would respond to the clinical situation described in the stem (Wood & Cole, 2001).

· All the options should be homogeneous, i.e. belonging to the same category such as, diagnosis, treatment methods, list of nerves, list of muscles.  Heterogeneous or internally inconsistent options are poor distractors, e.g. if the four options are about ‘investigations’ while the fifth is about ‘treatment’, the testwise candidate will easily exclude the fifth option.

· Options should be short and uncomplicated.

· List the options in a logical order, e.g. if there are numbers the options should be arranged in ascending or descending order.  If there is no logical order alphabetical order is preferred.

· If a negative lead-in is unavoidable the options should be the shortest possible, preferably single words.

· Try to ensure that all the options are of the same length.

· The position of the correct answer in the option list should vary among MCQs.

· Use coherent, consistent terminology and inform the candidates of the meaning of the commonly used terms.

· “Recognised” means “an accepted feature of the disease”.

· “Pathognomonic” means “a feature specific to the disease, but to no other”.

· “Characteristic” means “a feature without which the diagnosis is in question”.  This term must therefore be used with care.

· “Typical” is synonymous with “characteristic”.

· “The majority” or “most” means over 50%.  However, these are vague terms that should be avoided, if possible.

· Percentages as a specific figure are unacceptable, and should be given as a range e.g. 30-40%.

· Eponyms should be defined unless in common use, e.g. Crohn’s Disease.

· Avoid technical item flaws.

· Issues related to testwiseness

· Grammatical cues - one or more distractors don’t follow grammatically from the stem.

· Logical cues – a sub-set of options is collectively exhaustive.  A few options contain all possible answers.  A testwise student will recognise these and will consider only these options.  The non-testwise student will consider all five options (see Case & Swanson (2001) a fuller explanation).

· Absolute terms – terms such as ‘always/never’.

· Long correct answer – correct answer is longer, more specific, or more complete than other options.

· Word repeats – a word or phrase is included in the stem/lead-in and in the correct answer.

· Convergence strategy – the correct answer includes the most elements in common with the other options, e.g.

In which form are local anaesthetics most effective?

A. Anionic form, acting from inside the nerve membrane.

B. Cationic form, acting from inside the nerve membrane.

C. Cationic form, acting from outside the nerve membrane.

D. Unchanged form, acting from inside the nerve membrane.

E. Unchanged form, acting from outside the nerve membrane.

(adapted from Case & Swanson, 2001).

The testwise candidate will exclude ‘anionic form’ and ‘outside the nerve membrane’ as the frequency of their appearing as answers are less.  Hence, the candidate will have to only decide between options B and D.  The reason for this type of flaw is that the examiners write distracters as modifications of the correct answer.

· Unnecessary complications (irrelevant difficulty)

· Numerical data not being stated consistently.

·  Vague terms, e.g. frequency and absolute terms (as described above), usually, may, can.

· Overlapping options, e.g. one option being ‘analgesics’ while another being ‘paracetamol’.

· Double options, e.g. do A and B; do X because of Y.  The exception may be if all the options have similar double options (which is very unlikely).

· Language in the options is long-winded and difficult to understand, making it difficult and time consuming to sort out the correct option.

· ‘None of the above’ or ‘all the above’ as an option.

· Answer to an item is ‘hinged’ to the answer of a related item, i.e. the candidate can answer the question based on information given in the stem of a previous MCQ.

Examples of the above issues can be found in NBME book MCQs (Case & Swanson, 2001).

After writing

Subject the MCQ to the five “tests” below (adapted from Case & Swanson, 2001).

1. Does the MCQ address an important concept related to a learning outcome?

2. Does the MCQ assess factual recall of knowledge, application or evaluation?

3. Can the MCQ be answered by only reading the stem and lead-in, without reading the options?

4. Are all the distractors homogeneous?

5. Is the MCQ devoid of technical item flaws that benefit the testwise candidate or that post irrelevant difficulty?

Summary
	MCQ writing step
	Do
	Don’t

	Before writing
	· MCQs should assess learning outcomes or important concepts

· Identify the cognitive level at which the MCQ should be pitched, e.g. factual recall, application of knowledge or evaluation 

· Decide on the topic and content area
	· Do not assess trivial, insignificant facts

	Writing the stem
	· Should be a common clinical case

· Include as much information as required to arrive at the correct answer, i.e. a long stem (with short options)
	· Do not synthesise for the candidate, i.e. give details of the patient’s complaint in simple language

· Avoid technical item flaws, such as

· A word in the stem repeated in the            option(s)

· Tricky/complicated stems

· Clues to the answer in the stem

· Do not include any question (task for the candidate) in the stem



	Writing the lead-in
	· Should clearly indicate how to answer the MCQ

· Should preferably be a question

· Refer back to the topic & content area, when constructing the lead-in

· Try to present a task to the candidate, e.g. what is the diagnosis?
	· Use questions and avoid phrases e.g. Regarding epilepsy:

· Avoid technical item flaws, such as:

· Absolute terms, e.g. always, never

· Frequency terms, e.g. rarely

· ‘Which of the following statements is correct?’ This type of lead-in may lead to heterogeneous options

· Negative questions

	Checking the stem and lead-in
	· Lead-in and stem must give enough information to answer the MCQ, without/before reading the options

· Both should be clear, precise and simple
	· Do not create a ‘test within a test’.

	Writing the options
	· Should have only one clear answer

· Distractors should be clearly incorrect, but plausible

· Should be short and uncomplicated

· All options should be homogeneous, i.e. like needs to be compared with like, e.g. all options being clinical signs

· List in a logical order

· The positions of the correct option should vary with other MCQs

· All options are of similar length

· Use coherent, consistent terminology, e.g. pathagnomonic, typical, or recognised feature
	· Avoid technical item flaws, such as:

· Related to testwiseness

· Grammatical cues

· Logical cues

· Absolute terms

· Long correct answer

· Word repeats

· Convergence strategy

· Related to irrelevant difficulty

· Inconsistent numerical data

· Vague terms, e.g. may

· Overlapping questions

· Double options, e.g. do X and Y

· Language not parallel to others

· ‘None of the above/all of the above’

· Answer is ‘hinged’ to another MCQ

	After writing
	1. Does the MCQ assess an important concept?

2. Does the MCQ test factual recall of knowledge, application or evaluation?

3. Can the MCQ be answered by only reading the stem & lead-in?

4. Are all the options homogeneous?

5. Is the MCQ (stem, lead-in and options) devoid of technical item flaws?
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