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Introduction 

• Write learner-centered, measurable 
objectives.

• Write well developed 
knowledge/application-based response 
questions.

• Identify commonly made mistakes in 
writing MCQs.

• Improve questions in order to make 
scoring reliable and clear.



Elements of assessment 

• Validity – how well does the assessment carry out the intent

• Reliability – consistency of measurement 
• If we were to make the same assessment again, would the outcome be 

repeated?

• Defensibility – appropriate standards of assessment 
• Legal implications of assessment instrument and outcome 



Reliability 

• Make every effort to reduce error 

• Characteristics of the instrument
• Item types, item quality, difficulty

• More items

• Varying degrees of difficulty 

• Characteristics of the sample
• Participants interaction with the instrument 

• Conditions of the administration 
• Testing conditions



AVMA COE POA

https://www.avma.org/education/center-for-veterinary-accreditation/accreditation-policies-and-procedures-avma-council-education-coe/coe-accreditation-policies-and-procedures-accreditation




Provide a roadmap 
for the course

• Know the content

• What are your goals?

• What are the objectives of the 
curriculum?

• What are your objectives?

• For yourself and for the 
students.



What are your course outcomes?  



Lecture learning outcomes – core Equine Med

• Through the course of this lecture learners will be expected to know 
water distribution in the equine patient. 

• Learners will be expected to calculate level of dehydration in equine 
patients based on clinical parameters that are provided.

• Learners will be expected to determine the most appropriate fluid 
therapy selection for an equine patient based on electrolyte status.   

• Learners will be expected to calculate HC03- and K+ deficits in equine 
patients with electrolyte abnormalities.  



Goals of the assessment 

• Course goals

• Describe the overall purpose of the 
course within the larger curriculum 

• Stated in general terms to encompass a 
domain of student performance

• Provided in course syllabus

• Learning objectives

• Break down goals into measurable and 
observable student performance that 
demonstrate competency

• Ensure successful accomplishment of 
course goals

• Ideally provided for each learning 
interaction 



Test / Examination Blueprint 









Advantages of providing a test 
blueprint 

Consistency – assessment on same/similar criteria

Clarity – students understand the scope of examination 

Improved learning outcomes – student understand the 
“big picture” of material

Fairness – avoid subjective grading practices 

Better examination preparation – students can focus on 
key concepts 



Disadvantages of test 
blueprint

• Limitation on creativity

• Lack of unexpected questions 

• Decreased student motivation 

• Potential for shared material 

• Inability for faculty to change material to be 
examined 



If you don’t have a 
goal, there’s nothing 
to shoot for…..









Bloom’s 
Taxonomy 

• Teaching philosophy: Benjamin Bloom, Taxonomy of 
Educational Objectives: the classification of Educational 
Goals. 1956.

• Classification of learning objectives into levels of 
complexity and specificity.

• Cognitive – knowledge-based: objectives, assessment, 
activities.

• Affective – emotion based.

• Sensory domains – action based.

• Original publications in early to 1950s

• Revised taxonomy in 2001





Item 
complexity



Examination 
Item 
Complexity 

• Knowledge

• Comprehension

• Application

• Evaluate

• Synthesis / evaluation

• Lower-level complexity

• Recall factual knowledge 

• Conceptual understanding  

• Higher level complexity

• Application of knowledge
• Requires students to 

determine next step, say 
diagnostic test

• Requires students to 
analyze 

• Evaluate procedural 
analysis 



Recall or 
lower-level 
cognition

• Factual recall:

• Which species does not have a gall bladder?

• Conceptual recall:

• Which of the following conditions is an 
example of ventilation-perfusion mismatch?



Applied or 
higher-level 

cognition

• Direct application

• Which of the following 
diagnostic tests is 
indicated?

• Analyze conceptual 
knowledge 

• Interpret bloodwork, 
radiograph or complex 
case scenario.

• Evaluate case 
management 

• Case vignette, which 
steps were unnecessary?   



Who determines “proper questions” 

• Psychometrician assessment 

• Practice the science of educational and psychological 
measurement = assessment or testing.

• Measure the validity, reliability and fairness of an exam 
program.

• Ensure that each part of the process conforms to testing 
industry standards.





National Center for 
Research on 
Evaluation, Standards 
and Student Testing 
(CRESST)

• Cognitive complexity

• Content quality

• Meaningfulness 

• Language appropriateness

• Transfer and generalizability 

• Fairness and reliability











Multiple choice 
questions written 

as stem and 
several possible 

answers = 
distractors or 

foils: 

• Put the central idea in the stem, avoid repeating in answers 
/ distractors.

• Avoid negative construction, “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 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.



Composition 
of the stem

Stem should be a complete sentence.  
Stand-alone problem.  

Students should be able to determine the 
response / outcome based on the stem.  

Avoid awkward statements.

Eliminate extraneous or misleading 
information.  



Constructing questions 

• Use “none of the above” with caution; do not use “all of the above” as a foil.

• Three distractors / foils are the ideal number. 

• To prepare reasonable distractors consider common student misconceptions. 

• Do not worry a great deal about distribution of responses, the evidence does not support 
that students determine patterns for answers.

• Avoid or use humor sparingly. 



Items more difficult than intended

• Awkward stem structure.  Finish the sentence, fill in the blank, grammatically flawed.  

• Extraneous or misleading information in the stem.

• Negative stem, not true, true except, incorrect. 

• Response options are a series of true/false statements.

• Use of none of above.

• Complex or K-type items.  Example = A and C. 

• Vague or generalizing terms. Sometimes, frequently, often, occasionally, typically or 
potentially.

• Unfocused question.  Distractors are unrelated or distantly related to a single objective. 



Items are easier than 
intended
• Longest option is correct answer.

• Grammatical clues or inconsistency 
between stem and distractors.

• Implausible distractors. 

• Mutually exclusive distractors.

• Use of absolute terms (always, 
never, only, all).

• Use of all of the above. 



Avoid negatively worded 
multiple-choice stems

Although simpler to construct, positively worded questions 
more effectively assess the students ability to learning 
objectives.  

A stem and response option leading to a double negative is 
particularly challenging for students to answer correctly.  

Education in medical health fields does lend itself to having 
students understand inappropriate = contraindicated 
treatments.  In this instance CONTRAINDICATED should be in 
bold and underlined for clarity.



Multiple 
choice 
variants

• Series of true / false statements.

• Which of the following statements is correct 
/ incorrect?

• Students are responding to a series of true 
false questions with all or none grading 
rather than assessment of one multiple 
choice item.

• Selected by instructors to cover a larger 
amount of material on examination.

• Disadvantages students that have knowledge 
of the tested content.



“None of the above”

Does not require 
knowledge of 

correct answer.

Often used as a 
filler.

Reduced 
discrimination and 

test reliability.

Suggested to avoid 
this distractor.    



K-type 
questions

• Complex items.

• Requires a student to select combinations of 
individual response options.  

• Generally a series of true / false options. 

• Often contain grammatical clues that serve 
as an advantage for experienced test takers.  

• Evidence demonstrates that K-type 
questions perform poorly in reliability and 
discrimination when compared with single 
correct answer and true / false formats.   



Avoid vague or generalizing terms

• Frequently, often, sometimes, occasionally can have different 
interpretations for different audiences.  

• This type of question often has an unfocused stem with a broad 
open ended question that does not pose a specific problem and is 
followed by a series of unrelated response options. 

• Examiner can test a broad range of material but does not provide 
an assessment of a specific learning objective.  

• This form of question has a detrimental impact on student and 
item performance.   



True / false 
questions 

• Straightforward to prepare.

• Students can respond to a large number 
compared with multiple choice items.

Advantages

• Students can guess correctly 50% without 
knowledge of the content.

• Licensing examination boards do not allow 
T/F questions. 

• False items are more discriminatory.

• Students are more likely to guess true. 

Disadvantages







Discrimination Index

• Three test taker groups
• Top 27%
• Middle 46%
• Bottom 27%
• Correct in bottom subtracted from top, remainder is divided by total

• Lower discrimination scores are scored +0.24 or lower
• Good scores are +0.25 or higher 
• An ideal discrimination index shows students who scored higher on the 

quiz get the question correct.  
• Students who scored lower on the quiz getting the quiz question wrong.
• Students in the middle on both sides.
• Discrimination of zero shows all students got the question right or wrong.  



• Discrimination index:  

• Measure of how well a question can tell 
the difference (discriminate) between 
students who do well on an exam and 
those who do not 

• Test takers into three groups based on 
their score on the whole quiz and displays 
those groups by who answered the 
question correctly.

• Goal is to have students who knew 
material well perform well and those that 
do not (or are guessing) not correctly 
answer the question. 



3. If managing a foal confirmed with glycogen branching enzyme deficiency 

(GBED), what is the likelihood that the dam is a carrier for this condition?

a. 25%

b. 50%

c. 75%

d. 100%





Question preparation 2026

• Assistive or non-generative AI

• Prompt preparation 

• Enter notes or prepared material 

• 20% of the content recall/recite 

• 80% higher level – interpret, create, analyze 

• Prepare prompt to assess course material based on outcomes 

• Carefully proof material for accuracy and consistency with delivered 
content 



Prompt: 
- Third year veterinary students, multiple choice 
- Recall - equine respiratory examination lecture

• Extended head and neck posture with loud inspiratory noise most 
strongly suggests

A. Lower airway obstruction

B. Restrictive lung disease 

C. Pleural effusion  

D. Upper airway obstruction 



Prompt - creation and application 

During examination of a horse with respiratory distress, you observe 
extended head and neck posture, inspiratory noise, and no improvement 
during rebreathing. However, when you perform a temporary tracheotomy, 
the horse’s breathing improves immediately.

Which finding best explains why the tracheotomy resolved the clinical signs?

A. The horse had intrapulmonary restrictive disease that improved with 
larger tidal volumes
B. The obstruction occurred in the extrathoracic airway, bypassed by the 
tracheotomy
C. The horse had pleural effusion causing diaphragmatic restriction
D. The horse was experiencing dynamic intrathoracic airway collapse 
worsened during expiration



Prompt - application of knowledge 

A 12-year-old gelding presents with increased expiratory effort, a 
pronounced abdominal press, and wheezes that are loudest at the 
end of expiration. On auscultation, you note prolonged expiration and 
an increased functional residual capacity during rebreathing.

Based on these findings, which pathophysiologic process is MOST 
consistent with this horse’s presentation?

A. Upper airway dynamic collapse due to laryngeal hemiplegia
B. Intrathoracic small airway obstruction causing air trapping
C. Restrictive pulmonary disease reducing lung compliance
D. Extrathoracic airway narrowing causing inspiratory stridor









Background

• The goal of examination item preparation is to develop testing 
methods that do not confuse students and yield scores that 
accurately reflect the extent to which students have obtained 
satisfactory working knowledge of the content.

• Well-constructed multiple-choice examinations represent a versatile 
assessment tool with the potential to assess students for sufficient 
working knowledge of the tested content.

• Item writing flaws may render the examination easier or more 
difficult than intended.  

• Clues or challenges should be avoided. 



Methods

• 112 students: 85 female, 27 male 
(avg. age = 25.9 yrs)

• All examination questions in third 
year core courses

• Average of 7.2 years post-
secondary education

• CVM faculty members composed 
questions

• Two examination readers examined 
and scored all items independently
• Identified item writing flaws
• Item complexity (I-V)

• Small animal medicine = 8 credits
• Small animal surgery = 5 credits
• Large animal medicine = 7 credits
• Large animal surgery = 4 credits
• Nutrition = 2 credits 
• Reproduction = 3 credits
• Zoological medicine = 2 credits
• Ethics / jurisprudence = 1 credit 
• Clinical pharmacology= 2 credits
• Practice management = 1 credit 



Findings  

• 1925 examination items

• Authored by 50 faculty members

• 46 examinations in 16 third year courses: 

• 12 core and 4 elective = 39 credits

• 1689 questions were multiple choice

• 236 were true / false



Results 

• Approximately 28.8% of 
examination items were 
identified as free of item-
writing flaws

• 33.9% had one flaw

• 37.3% had more than one 
flaw

• Author bias was not evident 
with regard to placement of 
correct answers: A – 25.1%, B 
25.8%, C 23.9%, D 25.1%.  

• True / false: 111 were true 
and 126 false.  

• Lower recall: 61.6%

• Higher recall: 31.4% 

• Highest recall: 6.9%



Discriminating questions 

• Approximately 30.2% (573) exam items were classified as difficult, discriminating (DI > 0.20)

• As item complexity increased the likelihood of discriminating question increased

• The probability of writing difficult, discriminating questions decreased when 

• “all of the above” was a distractor

• A series of “true / false” statements were provided 
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Rush et al. BMC Medical Education (2016)16:250



Common flaws 
with item 

preparation 

• This study:

• Awkward stem structure 

• Implausible distractors 

• Longest response = 
correct 

• Other studies:

• Unfocused questions

• Negatively worded stem

• Implausible distractors

• All of the above, none of 
the above and K-type 
distractors 



Recommendations 

• Higher cognitive level questions will be more discriminating
• Identify student who know information from those who do not or guess

• Avoid “padding” examination questions with implausible distractors 
merely to ensure same number of distractors through examination  

• Avoidance of true / false responses as this item format may 
disadvantage students



Summary

• Use course goals and learning outcomes to help students identify primary goals of course 
material.

• When preparing assessment methods, use objectives to establish the test blueprint.

• Write well developed knowledge/application-based response questions.

• Traditional AI prompts may help with question writing 

• Questions with higher degree of complexity that include clinical vignettes will provide 
better assessment of student knowledge.

• Goal is to have 60-80% questions higher level complexity.

• Review test statistics to determine how questions perform.

• Those with particularly low discrimination (<0.10) index should be reviewed, revised 
or removed.
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