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Introduction  
 Assessment is an essential component of teaching.  Assessment may be formative, helping 
students identify gaps in their understanding and building competence, or may be summative, permitting 
a final evaluation of competence for assignment of a grade or to permit students to advance in a program 
or career.  Assessment methods must accurately reflect the learning objectives and activities that preceded 
their implementation, must be a true test of student learning rather than an exercise in test-taking skills or 
ability to ascertain what the instructor considers most important, and must permit the instructor to provide 
consistent and timely feedback.  
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 Multiple choice questions (MCQs) are written with a stem and several possible answers, or foils. 
The following are basic rules of MCQ construction:1-6  
 

 Put the central idea in the stem and do not repeat it in the foils 
 Avoid negative construction in the stem (“Which of the following is not correct…”) 
 Use proper grammar and ensure the correct foil is not obvious because of grammar clues 
 Do not use the terms “always” or “never” in foils 
 Place foils in logical or numerical order 
 Make sure foils are parallel with respect to grammatical structure, length, and complexity 
 Use “none of the above” with caution; do not use “all of the above” as a foil 
 Three foils is the best number, based on research evaluating number of plausible foils 
 To write plausible foils, consider most common student misconceptions or create a short answer 

question one year and use student responses to create foils for the next year 
 Do not worry excessively about distribution of answers; research suggests that students pay no 

attention to pattern of answers as a test-taking technique 
 Use humor sparingly 

 
 In the mid-20th century, Bloom and colleagues developed a hierarchy of educational objectives in 
the cognitive domain of teaching and learning that has come to be known as Bloom’s Taxonomy.  At the 
most basic level is knowledge, ability to remember previously learned material.  In increasing order of 
complexity are comprehension, ability to grasp the meaning of material; application, ability to use 
information in new situations; analysis, ability to break material down into its component parts; synthesis, 
ability to re-order material in new ways; and evaluation, ability to compare value of material with other 
criteria.  In veterinary medicine, some material clearly is best assessed at the knowledge level but most 
information must be assessed at the higher levels of analysis, synthesis, and evaluation. 
 Traditionally, people have used MCQs, true-false questions, and matching questions to test lower 
level learning and have used short answer and essay questions to assess higher level learning.  In one 
study evaluating use of MCQs for assessment of learning across Bloom’s taxonomy, of 2913 questions 
from a test databank 47.3% were written to test knowledge, 24.8% comprehension, 21.8% application, 
and only 6.5% analysis.1  Multiple choice questions are easy to grade and a large databank can be created 
from which different questions can be drawn with each iteration of the examination to limit potential 
cheating.  In one study MCQ testing was superior to assessment by peers, by working through cases or by 
assessment of a student portfolio, perhaps because it required students to put in significant effort 
committing the information to longer-term memory.7  The primary concern expressed about MCQs is the 
perception that instructors purposefully write “trick” questions.8  Examples of improper MCQ 
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construction that may be perceived as “trick” questions by students include introduction of trivial content, 
too little distinction between foils, multiple correct answers, and highly ambiguous foils.9  Questions must 
be carefully worded to permit evaluation of higher order learning and student anxiety may prevent their 
showing their best performance with MCQ testing compared to more open-ended question types.10,11  
 Multiple choice questions can be written in a manner that addresses higher level learning.  To 
create MCQs assessing comprehension, students can be asked to interpret information.  Knowledge of the 
material is assumed and required for correct interpretation.  To assess application, students are expected 
to know and understand background material and are asked to solve a problem or demonstrate a correct 
method or procedure.  Analysis is assessed by requiring recognition of facts versus inferences or faults in 
reasoning and requires proof that the student understands and can work with the underlying structure of 
the material provided.  Synthesis is difficult to assess in a multiple choice question because it requires the 
student to demonstrate creative ability.  To assess the highest level of learning, evaluation, students are 
asked to judge the value or validity of material presented.12 
 Enhanced multiple choice questions are variations on traditional MCQs that more readily permit 
assessment of higher level learning.  Enhanced multiple choice question types include content-dependent 
MCQs, demonstrated-reasoning MCQs, and confidence-level MCQs.2,13-16  Many of these variations 
break the rules described above for multiple choice testing and are more difficult to grade quickly and 
consistently.  However, they do permit assessment of higher level learning and assessment of other 
parameters, such as ability of the student to work through ambiguity and demonstrate confidence in their 
knowledge and skills. 
 Content-dependent MCQs are constructed with a body of information provided from which one 
or more MCQs are drawn.  The information provided may be a case study, a chart or diagram, an image 
of a lesion, or any other information that students can analyze or evaluate.2  Be cautious of unconsciously 
creating questions that are interdependent.  
 Demonstrated-reasoning MCQs are standard MCQs associated with an opportunity for students to 
demonstrate the reason behind their answer(s).14-16  Students may be given points for explaining why their 
chosen answer is correct and why the other foils are not correct.  One example of this is giving a given 
number of points for identifying the correct foil and fewer points for explanation by the student of the 
correct answer; this may permit instructors to give students credit for their knowledge and reasoning even 
if they do not choose the correct foil.  A final variant of this type of question is conscious use of more 
than one correct foil with students getting credit for identifying all possible correct answers and getting 
credit for explaining the rationale for their answers. 
 Confidence-level MCQs are the most complex variant.13  Six to eight foils are presented for each 
question, with several clear possibilities, several possibilities student may choose if unsure, and one 
option consciously entitled “I don’t know.” (Figure 1).  The goal is to identify not just student learning 
but also how well informed that student felt in making their decision.  Any student answering “b” ,” c” or 
“e” obviously is confident and uninformed.  Any student answering “d” is confident and misinformed as 
they clearly do not understand that the answer must be a single whole number.  Any student answering 
“f” is not confident and not well informed.  This provides interesting information for the instructor 
regarding student competence and confidence.  One concern is that students must know they may get 
some credit for answering “I don’t know” or they will never choose that answer.  For this reason, this type 
of question is best used for formative, not summative, assessment. 
 Script concordance questions are a type of MCQ requiring students to demonstrate higher level 
learning.  Information is provided and hypotheses generated.  Students are offered diagnostic test results 
or other information and asked whether those results make the hypothesis more or less likely (Figure 2).17-

19  In human medicine, script concordance testing results have been shown to correlate well with 
performance on clinics and with board examination testing when used with medical students, residents, 
and practicing physicians.20,21  It is recommended that students be permitted to explain the rationale 
behind their answer.  More than one alternative may be considered correct, recognizing lack of 
confidence by students in absolutely ruling in or ruling out any alternative and variation in student 
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backgrounds and the information those students used to create the “scripts” they have stored in long-term 
memory about those clinical situations. 
 The use of these alternative testing techniques requires explanation of varying technique to the 
student so they can demonstrate their knowledge and skills without anxiety about the testing 
methodology.  Students may benefit from use of the assessment technique in a formative manner before it 
is used for summative assessment, to make it clear to the instructor how well students understand the 
testing technique and to help the students understand how the questions will be scored.  For example, 
when the author first used script concordance testing, she presented the students weekly with a question 
of this type with the correct answer available to them after their initial attempt.  This gave them a comfort 
level with this type of question before the summative assessment late in the semester and had the added 
benefit of forcing them to routinely review the material well before the examination. 
 Learning objectives are the foundation of any course and should guide content provided, activities 
and assignments used in the course, and assessments.  Student preference should not prevent instructors 
from using inventive assessment techniques to help them best capture assessment of their chosen learning 
objectives. 
 
 
Figure 1. Confidence-level multiple choice question 
 
The correct answer for the mathematical equation 1+2 is: 

a. 3 
b. 5 
c. 256 
d. a or c 
e. a and b 
f. I don’t know 

 

 
Figure 2. Script concordance question 
 
This type of examination is called a script concordance test. It evaluates not just your knowledge but your 
ability to use that knowledge to make clinical decisions. Read the scenario, think about likely hypotheses 
and then, for each hypothesis and finding presented, choose likelihood using the scale below.  
 
-2 = they hypothesis is virtually eliminated from consideration 
-1 = the hypothesis becomes less likely 
0 = the information has no effect on the hypothesis 
+1 = the hypothesis is becoming more probable 
+2 = it can only be this hypothesis 
 
Scenario: You are presented with a 6-day-old West Highland White terrier pup for the complaint of 
persistent crying and inability to nurse. 
 
IF YOU WERE THINKING 
OF… 

AND THEN YOU FIND… THE HYPOTHESIS 
BECOMES… 

Canine herpesvirus Decreased red blood cell number -2        -1        0        +1       +2    
Dehydration Pale pink muzzle and groin -2        -1        0        +1        +2 

    
Septicemia Decreased blood glucose -2        -1        0        +1        +2 
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