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Abstract: This review of guidelines for writing high-quality multiple-choice questions (MCQs) focuses 
on using MCQs to assess higher-order cognitive skills when designed effectively. While MCQs are 
widely used due to efficiency, poorly constructed items compromise assessment validity and student 
performance. Drawing from interdisciplinary research, we highlight best practices for item 
construction, including content alignment, stem clarity, distractor plausibility, and formatting 
consistency. We indicate common pitfalls and offer practical strategies to enhance the reliability, 
fairness, and diagnostic value of MCQs. By adhering to evidence-based principles, educators can create 
assessments that not only streamline assessment but also meaningfully measure student learning 
outcomes and higher-order cognitive skills. 
 
Keywords: multiple-choice questions, assessment design, higher-order cognitive skills, item-writing 
guidelines, educational measurement 

Introduction 
As class sizes rise and curricular responsibilities increase, instructors seek efficient approaches to 
assessment (Flaherty, 2020). Among the efficient options, multiple-choice questions (MCQs) stand out 
for their practicality, broad coverage of content, and ease of grading (Pate & Caldwell, 2014). When 
well-designed MCQs are utilized, they not only streamline administration and provide prompt feedback 
but also support the evaluation of higher-order cognitive skills (Mate & Weidenhofer, 2021). Research 
has shown that carefully constructed MCQs can assess complex cognitive abilities such as problem-
solving, analysis, and application (Brady, 2005; Palmer & Devitt, 2007; Simkin & Keuchler, 2005; Zaidi et 
al., 2017). Moreover, MCQs can enhance content retention and improve performance on future 
assessments (Adesope, et al., 2017; Marsh, et al., 2007; Roediger & Karpicke, 2006). Students often 
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appreciate the familiar format of MCQs as they help clarify concepts, boost confidence, and reduce 
anxiety (Douglas et al., 2012; Loepp, 2021). 
 
Despite these advantages, MCQs are not without criticism. Some concerns stem from poorly 
constructed items that fail to follow established guidelines for quality design (Burton, 2005; Downing, 
2002; Downing, 2006; Palmer & Devitt, 2007). Other concerns address whether MCQs truly measure 
deep understanding of course material (Mehrens, 1987; Ozuru et al., 2013). These critiques highlight 
the importance of thoughtful question design to ensure that MCQs fulfill their potential as effective 
assessment tools. 
 
While numerous resources outline principles for writing MCQs, this article synthesizes the best 
practices across disciplines and addresses common pitfalls often overlooked in everyday use. It offers 
instructors practical, research-informed strategies to enhance the validity, reliability, and fairness of 
assessments, ensuring that MCQs serve not only as efficient tools but also as meaningful measures of 
student learning. 
 
Methodology 
This review employed a structured literature synthesis approach to identify and consolidate 
established guidelines for constructing high-quality multiple-choice items. The methodology was 
guided by principles of replicability and relevance to contemporary assessment contexts. A 
comprehensive search of peer-reviewed journals, educational measurement texts, and discipline-
specific assessment literature. Particular attention was paid to sources within medical education, 
pharmacy education, business, and STEM fields, given their robust traditions of standardized testing 
and item development. 
 
The selection process prioritized literature that offered evidence on effective item-writing practices, 
integration of cognitive theory into question design, and considerations of validity and reliability in 
assessment. Resources were evaluated for relevance to higher education and applicability to diverse 
learner populations. In addition to synthesizing guidelines, the review also examined theoretical 
frameworks and psychometric analyses that inform MCQ construction with a goal to bridge practical 
recommendations with foundational assessment principles. 
 
Cognitive Load Theory 
The design of instructional activities and assessments plays a critical role in shaping a learner’s ability 
to understand and respond to information accurately and meaningfully. Consider John Sweller’s (1988) 
Cognitive Load Theory (CLT) foundational framework. Sweller suggests that human working memory 
has a limited capacity for processing new information, and that instructional materials and 
assessments should be designed to optimize this capacity. There are three types of loads a learner can 
experience. Intrinsic load measures a learner's interactivity with the information they are learning; it 
can range from low to high depending on the complexity of information or the task the learner is 
undertaking in relation to the amount of knowledge they possess on that subject (Mayer & Fiorella, 
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2021). Extraneous load results from activities that are not relevant to the learning at hand and are 
often the direct result of poorly designed instruction or assessments (Sweller et al., 2019). Germane 
load is the effort the learner makes to fit new information into existing cognitive frameworks. Both 
germane and intrinsic load are critical to the creation of new knowledge, commitment of information 
into long-term memory, and the learner's ability to retrieve it later (Krieglstein et al., 2023).  

To enhance cognitive efficiency, both instructional materials and assessments need to be designed 
with CLT in mind. When MCQs are poorly constructed, like those with convoluted wording or irrelevant 
visuals, they can introduce extraneous cognitive load. This unnecessary mental effort diverts a 
student's attention away from the core task of retrieving the correct answer and applying their 
knowledge (Sweller, 1988). Therefore, the design of the question, including its stem and distractors, 
should aim to minimize this extraneous load, allowing students to focus on the essential task(s) 
(Krieglstein et al., 2023).  

Another crucial principle in the application of learning is retrieval practice. MCQs, when well-designed, 
can serve as a powerful tool for reinforcing learning through active recall. The act of retrieving 
information from memory strengthens neural pathways, making that information more accessible in 
the future (Roediger & Butler, 2011). However, this benefit is only realized if the question requires 
genuine retrieval rather than simple recognition or guessing. The quality of the distractors is central to 
this process. If distractors are too easy to eliminate, the question becomes a low-stakes recognition 
task. Conversely, plausible distractors force students to engage in deeper cognitive processing and 
genuine retrieval. 

Cognitive Taxonomies  
To ensure appropriate cognitive load, item development can be guided by Bloom’s Taxonomy; a 
hierarchical model used for classifying levels of learning rigor. Traditional Bloom’s Taxonomy (Bloom, 
1956) outlines six categories of cognitive processes: knowledge, comprehension, application, analysis, 
synthesis, and evaluation. The cognitive process categories progress from lower- to higher-order 
cognition. Anderson and Krathwohl’s (2001) revised taxonomy updated both structure and language to 
reflect more current understanding of cognition. By shifting to use of active verbs, including 
remember, understand, apply, analyze, evaluate and create, this revision emphasizes that learning is 
dynamic rather than static knowledge acquisition. Anderson and Krathwohl (2001) also differentiated 
between factual, conceptual, procedural, and metacognitive knowledge. Applying Anderson and 
Krathwohl’s (2001) revision to item design encourages instructors to consider both the type of 
knowledge at issue as well as the cognitive processes being assessed. Regardless of the taxonomy or 
cognitive model employed (e.g. Fink, 2013; Marzano & Kendall, 2007), assessments must be aligned 
with the appropriate cognitive level of the skills and abilities being evaluated. 
 
The Importance of High-Quality MCQs 
While taxonomies provide the theoretical foundation for aligning assessments with cognitive rigor, 
multiple-choice questions represent one of the most widely used tools for putting these principles into 
practice. Multiple-choice questions can effectively measure a wide range of constructs, including 
psychological traits, academic achievement, intelligence, knowledge, and skills. Their structured format 
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supports efficient test construction and grading, while also offering familiarity and clarity for students 
(Douglas et al., 2012; Haladyna, 2004; Pate & Caldwell, 2014). Beyond assessing factual recall, well-
designed MCQs can evaluate the application of knowledge; determining whether students can transfer 
learned information to new situations or contexts (Anderson & Krathwohl, 2001). Moreover, MCQs can 
assess higher-order cognitive skills such as analysis, evaluation, and inference (Zheng et al., 2008). 
MCQs also serve as diagnostic tools, where distractor analysis can reveal common misconceptions, 
highlighting areas where instructional improvement is needed (Bridgeman, 1992; Haladyna et al., 
2002). Additionally, performance data across MCQ subdomains can provide valuable feedback to both 
educators and learners, identifying specific strengths and weaknesses (Thissen & Mislevy, 2000). 

Significance of Quality Item Construction 
While there is substantial evidence supporting the effectiveness of MCQ assessments, their utility 
depends heavily on thoughtful design and careful implementation. Poorly constructed MCQs can 
undermine assessment validity, leading to the misclassification of students as non-proficient. This may 
not be due to a lack of knowledge or skills, but rather because of flaws in the test items themselves 
(Breakall et al., 2019; Downing, 2005; Pate & Caldwell, 2014; Stagnaro-Green & Downing, 2006; Tarrant 
et al., 2006; Tarrant & Ware, 2008).  

Research across disciplines has highlighted the consequences of such flaws. For instance, Downing 
(2005) reported that in a medical education context, 10-15% of students were incorrectly classified as 
failing due to flawed MCQs. These flawed items were also found to be 0-15% more difficult than well-
constructed items. Similarly, Moncada and Moncada (2010) demonstrated that in business education, 
the quality of MCQs significantly influenced the accuracy of learning assessments, with poorly written 
items leading to distorted evaluations of student performance. Pate and Caldwell’s (2014) study in 
pharmacy education found that 51.8% of 187 test items over four exams violated at least one area of 
item writing best practice rules, leading to a statistical difference in the percentage of correct 
responses (adherent 83.7% and non-adherent 76.3%, p = 0.01). They posited that such a larger number 
of flawed items may have diminished students’ overall scores by half a letter grade. Tarrant and Ware 
(2008) conducted an analysis of ten summative assessments within a nursing program and discovered 
that between 28% and 75% of the items on each exam contained errors. Overall, 47.3% of all test items 
reviewed were identified as flawed. The results of these studies indicate that question flaws are 
common and require deeper attention from item writers. 

Challenges with Item Writing 
Despite the widespread use of multiple-choice questions in educational assessment, faculty often 
encounter significant challenges when tasked with constructing high-quality items. One of the most 
persistent issues is the occurrence of common item-writing flaws such as ambiguous stems, 
implausible distractors, and cues that inadvertently reveal the correct answer. Developing distractors 
that reflect common misconceptions or errors in reasoning requires deep content expertise and insight 
into learner thinking, which can be difficult to achieve under time constraints. Item-writing flaws can 
undermine the validity and reliability of assessments, yet they frequently appear in faculty-generated 
items due to limited formal training in assessment design (Przymuszala et al., 2020). Once an item is 
drafted, it should undergo a thorough vetting process. This should ideally involve both the original 
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writer and one or more peers to ensure clarity, alignment with learning objectives, and appropriate 
cognitive rigor (Haladyna et al., 2002). This collaborative review helps identify potential flaws and 
strengthens the overall quality of the assessment.  

Time constraints and competing professional responsibilities may further complicate the item-writing 
process. Faculty often juggle teaching, research, and administrative duties. This can leave limited time 
and/or energy for the iterative refinement process that item writing requires. As a result, item 
construction may be rushed, leading to inconsistencies in cognitive level, alignment with learning 
objectives, and distractor quality (Abdulghani et al., 2017). 

Another challenge lies in the application of cognitive theory to item design. Although Bloom’s 
taxonomy and related frameworks offer valuable guidance for targeting higher-order thinking, faculty 
may struggle to translate these principles into practice. Studies have shown that without targeted 
support, educators tend to default to lower-level recall questions, missing opportunities to assess 
application, analysis, or synthesis skills (Abdulghani et al., 2017). Faculty development programs have 
demonstrated promise in addressing these challenges, but their effectiveness depends on sustained 
engagement and institutional support. Even with training, faculty may require ongoing feedback and 
examples to internalize best practices and avoid common pitfalls (Gupta et al., 2020; Rauf & Sultana, 
2021). For institutions without dedicated teaching and learning centers, and for faculty with limited 
time to participate in sustained professional development, item-writing guides offer a practical, 
accessible resource for enhancing the quality of multiple-choice question construction. 

Purpose of Item Writing Guidelines 
To lessen common pitfalls in item writing, researchers and practitioners have developed evidence-
based guidelines to support instructors and test developers in crafting and reviewing assessment items 
prior to administration (Haladyna, 1997; Haladyna, 2004; Haladyna et al., 2002; Moreno et al., 2006; 
Suskie, 2009). These guidelines are instrumental in reducing the prevalence of flawed items and 
ensuring that assessments accurately measure student learning. Research supports the use of such 
guidelines as an effective strategy for minimizing the influence of “construct-irrelevant” factors such as 
test-taking strategies that can distort assessment outcomes (Downing, 2005; Pate & Caldwell, 2014). 
By adhering to established item-writing principles, faculty can avoid frequent errors in MCQ design, 
including unfocused or ambiguous stems, negatively worded items, the use of problematic options like 
“all of the above” or “none of the above,” and overly complex formats that may confuse rather than 
challenge students (Downing, 2005; Hansen & Dexter, 1997). 

Some of the most widely cited item-writing guidelines were developed by Haladyna et al. (2002) and 
later expanded by Haladyna (2004). These works emphasize five key areas: content relevance, 
formatting consistency, stylistic clarity, and best practices for crafting both stems and answer choices. 
Building on this foundation, Xu et al. (2016) introduced additional strategies aimed at enhancing 
assessment quality. Their recommendations address fairness for test-takers, effective feedback 
mechanisms, content and formatting improvements, and safeguards against academic dishonesty. 
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Item Writing Guideline Recommendations 
Item-writing guidelines generally fall into two categories: test item formats and quality assurance 
checklists. The first category focuses on identifying which MCQ formats are most effective for assessing 
student learning. Formats such as single-best-answer and extended matching items are known to 
enhance validity, while problematic formats like “all of the above” or “none of the above” tend to 
promote guessing and diminish item quality (Downing, 2005; Haladyna et al., 2002; Xu et al., 2016). 
The second category includes structured checklists and guiding principles designed to help educators 
craft clear, fair, and effective items. When appropriate item formats are combined with well-
established guidelines, assessments are more likely to yield valid measures of student knowledge and 
cognitive ability. 

Content Choice Recommendations  
When writing or evaluating an MCQ, careful attention to content is essential. Many scholars agree that 
each item should target a specific content area and assess a single cognitive process, as outlined in a 
test blueprint (Haladyna, 2004; Moreno et al., 2006; Suskie, 2009; Towns, 2014; Zimmaro, 2016). Items 
should focus on critical concepts aligned with course objectives or learning outcomes, rather than 
trivial details or minutiae (Brady, 2005; McCoubrie, 2004; Zimmaro, 2016). To promote deeper learning 
and reduce the likelihood of students relying on quick internet searches (during unsecure exams) items 
should emphasize the application of knowledge and skills rather than simple factual recall (Moreno et 
al., 2006; National Board of Medical Examiners, 2020; Xu et al., 2016). See Table 1 for a revised MCQ 
with improved assessment of higher-order cognitive skills. 
 
Table 1 
 
Example of MCQ Revision for Conceptual Understanding (Biology) 
 

Issue Flawed MCQ Revised MCQ 
Stem Photosynthesis occurs in 

which part of the plant cell? 
A researcher applies an herbicide that 
disrupts chloroplast function. What 
impact will this most likely have on the 
plant? 

Options A. Mitochondria 
B. Chloroplast 
C. Nucleus 
D. Cell wall 

A. Decreased energy production via 
photosynthesis 

B. Enhanced protein synthesis 
C. Increased cellular respiration 
D. Increased root absorption of 

nutrients 
Issues & Improvements ● Factual recall 

● Weak distractors 
● No context 

● Scenario-based application 
● All options plausible 
● Encourages conceptual reasoning 
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General Item Formatting Recommendations  

Researchers offer specific formatting guidelines for item stems and answer choices to ensure that 
items are no more complex than necessary and that students are not penalized due to formatting 
issues rather than gaps in content knowledge. Items should be presented vertically and use clear, 
content-specific vocabulary (Haladyna et al., 2002; National Board of Medical Examiners, 2020). 
Unnecessary wording should be eliminated to reduce cognitive load and minimize reading time. A key 
benefit of using concise, straightforward stems and answer options is that it helps level the playing 
field between faster and slower readers, an important consideration, as most exam objectives do not 
assess speed of response (Breakall et al., 2019; Haladyna et al., 2002; McCoubrie, 2004). Additionally, 
all items should be carefully proofread for grammar, spelling, and punctuation. Even minor errors can 
distract students or, in more serious cases, lead to confusion or misinterpretation of the question 
(Haladyna et al., 2002; McCoubrie, 2004; National Board of Medical Examiners, 2020). See Table 2 for 
an example of a revised MCQ with improved formatting. 

Table 2 
 
Example of MCQ Revision with Improved Formatting (Mathematics) 
 

Issue Flawed MCQ Revised MCQ 
Stem A triangle has side lengths of 3 cm, 

4 cm, and 5 cm, choose the best 
answer: 

A triangle has side lengths of 3 cm, 4 
cm, and 5 cm. Which of the following 
statements is correct? 

Options A. 6cm² and no it’s not a right 
triangle 

B. Area is 7.5 and it is a right 
triangle 

C. It’s not a right triangle and 
area equals 7.5cm² 

D. Yes, it is right triangle and the 
area is 6 

A. The triangle is a right triangle, and 
its area is 6 cm². 

B. The triangle is a right triangle, and 
its area is 7.5 cm². 

C. The triangle is not a right triangle, 
and its area is 6 cm². 

D. The triangle is not a right triangle, 
and its area is 7.5 cm². 

Issues & Improvements ● Grammatically awkward and 
doesn’t present the stem in a 
question format 

● Inconsistent structure across 
distractor options 

● Disjointed presentation 
introduces extraneous 
cognitive load 

● Stem is presented clearly and in a 
question format 

● Answer choices are formatted 
similarly, and like choices are 
grouped together 

 

Question Stem Recommendations  
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Instructors or item developers should dedicate time to reviewing both the exam instructions and the 
question stem carefully. Instructions must be directly relevant to the question, clearly worded, and 
easy to follow. The stem itself should be concise, with the central idea embedded within it rather than 
dispersed among the answer choices (DiBattista & Kurzawa, 2011; Haladyna et al., 2002; McCoubrie, 
2004). Each item should be distinct to avoid overlapping with others, which can inadvertently provide 
clues to the correct answer (Moreno et al., 2006; National Board of Medical Examiners, 2020). Items 
should also be fact-based, not opinion-driven, and free from unnecessary complexity or misleading 
phrasing (Haladyna, 2004; McCoubrie, 2004; Moreno et al., 2006). 

Precision in language is critical; vague terms such as “may,” “could be,” or “usually” should be avoided 
(McCoubrie, 2004; National Board of Medical Examiners, 2020). Each question should present only one 
clearly correct answer. Negatively worded stems such as “Which of the following is NOT correct?” or 
“All of the following are true EXCEPT” should generally be avoided, as they can confuse test-takers and 
increase item difficulty unnecessarily (Breakall et al., 2019; Haladyna, 2004; Moreno et al., 2006; 
National Board of Medical Examiners, 2020; Suskie, 2009). However, if negative stems are necessary, 
such as in disciplines where identifying incorrect actions is essential, keywords like NOT or EXCEPT 
should be bolded and underlined to ensure visibility (Downing, 2006; Suskie, 2009). 

When using media, it should serve a clear instructional purpose and directly support the question: 
unnecessary visuals or unrelated information should be excluded (National Board of Medical 
Examiners, 2020). After editing, a helpful strategy for evaluating clarity is to cover the answer choices 
and assess whether the question can be reasonably answered based solely on the stem. Ideally, test-
takers should be able to derive the correct response without relying on the options. See Table 3 for a 
revised MCQ with an improved question stem. 

Table 3 
 
Example of MCQ Revision with an Improved Question Stem (English Literature) 
 

Issue Flawed MCQ Revised MCQ 
Stem What is the theme of the poem, 

which talks about nature and 
feelings and is written by a famous 
poet who lived in the 19th century 
and used lots of metaphors and 
similes to describe things? 

Which of the following best 
expresses the central theme of the 
poem "To Autumn" by John Keats? 
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Options A. The beauty and abundance of 
the natural world 

B. The importance of industrial 
progress 

C. The inevitability of death and 
decay 

D. The isolation of the individual in 
modern society 

A. The beauty and abundance of the 
natural world 

B. The importance of industrial 
progress 

C. The inevitability of death and 
decay 

D. The isolation of the individual in 
modern society 

Issues & Improvements ● Overly complex stem  
● Background information doesn’t 

provide enough support to 
answer the question 

● Uses vague and colloquial 
language  

● Concise stem 
● Uses discipline-relevant 

terminology 
● Targets higher-level skills such as 

interpretation and synthesis of 
the poem 

 

Answer Choice Recommendations  

In addition to stem development, answer choices should be carefully reviewed prior to administering 
an assessment, as several common issues can compromise item quality. MCQs typically include three 
to five response options, and the position of the correct answer should vary across items to avoid 
patterns such as consistently placing the correct answer as option “C” (Haladyna et al., 2002; National 
Board of Medical Examiners, 2020; Xu et al., 2016). When applicable, answer choices should be 
arranged in a logical or numerical order to prevent confusion, especially when dealing with ranges or 
sequences, so that students do not overlook an option due to disorganized formatting (Breakall, 2019; 
DiBattista & Kurzawa, 2011; Xu et al., 2016). Instructors and test administrators should also be mindful 
of how electronic testing platforms or learning management systems handle answer randomization, 
ensuring that formatting and logic remain intact. Each answer choice must be mutually exclusive, 
particularly when using numerical ranges (e.g., “less than 1.0,” “1.0 to 1.9,” “2.0 or more”) to avoid 
overlap that could confuse test-takers (National Board of Medical Examiners, 2020).  

To maintain fairness and avoid unintentional clues, all answer options should be similar in content, 
grammatical structure, and length. This prevents students from identifying the correct answer based 
on superficial differences (Breakall et al., 2019; National Board of Medical Examiners, 2020). 
Problematic formats such as “all of the above,” “none of the above,” or complex K-type options (e.g., 
“A and B,” “B and C”) should generally be avoided as they can introduce ambiguity and encourage 
guessing (Downing, 2006; Suskie, 2009).  Distractors should fall into the same category, or category 
groups, as the correct answer (e.g., data types, parts of speech, diagnoses, instruments, historical 
events, etc.). Authors should avoid using “double options” (e.g., do W and X; do Y because of Z) unless 
the correct answer and all the distractors are double options (National Board of Medical Examiners, 
2020).   

All distractors should be plausible and relevant. Implausible or obviously incorrect options can be easily 
dismissed, reducing the item’s ability to discriminate between students who understand the material 
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and those who do not. A distractor that is never selected provides little diagnostic value to the 
instructor (DiBattista & Kurzawa, 2011; Haladyna, 2004; Haladyna et al., 2002; National Board of 
Medical Examiners, 2020). All distractors should be grammatically consistent and of the same (relative) 
length as the correct answer. The author should review the item to ensure the text from the vignette is 
not included in any of the distractors, to avoid cueing. To ensure readability, the author should read 
each option immediately following the vignette to ensure the language is a good fit. See Table 4 for a 
revised MCQ with improved distractor options. See Appendix A for a checklist on constructing high-
quality MCQs. 

 
Table 4 
 
Example of MCQ Revision with an Improved Answer Choices (European History) 
 

Issue Flawed MCQ Revised MCQ 
Stem Which of the following best explains 

how the system of alliances 
contributed to the outbreak of 
World War I? 

Which of the following best explains 
how the system of alliances 
contributed to the outbreak of World 
War I? 

Options A. Archduke Franz Ferdinand was 
assassinated.  

B. Regional tensions created global 
conflict. 

C. Imperialism. 
D. Military mobilization delayed 

the war. 

A. It created a balance of power 
that prevented conflict. 

B. It discouraged military 
mobilization among European 
powers.  

C. It escalated regional tensions into 
a global conflict. 

D. It led to diplomatic negotiations 
that delayed war. 

Issues & Improvements ● Inconsistent distractor 
formatting 

● Tone of choices is inconsistent 
● Choices are not alphabetized 

● Plausible distractors 
● Consistent tone and structure 
● Grammatically correct and 

alphabetized 

 
Consistent application of item-writing guidelines offers a practical and scalable pathway for improving 
assessment quality across disciplines. Application of item-writing checklists, like that provided in Figure 
1, helps reduce ambiguity, minimize item-writing flaws, and promote fairness in test design. Such 
guidelines also support both instructional integrity and student success. Whether used by individual 
instructors, collaborative faculty teams, or curriculum committees, these evidence-based principles 
help ensure that multiple-choice questions are clear, cognitively appropriate, and aligned with learning 
objectives. 
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Directions for Future Research 
Practical challenges confront instructors developing MCQ assessments, especially when applying item-
writing guidelines in practice. This is particularly true when questions are designed to assess higher-
order cognitive processes such as application, analysis, and evaluation. Developing plausible distractors 
requires content expertise and an understanding of common student misconceptions. Constructing 
scenario-based stems demands time for creation and validation. Ideally, peer review and/or expert 
validation of items, pilot testing of new items, and revisions based on response data or other forms of 
feedback are incorporated into the development process. Although these steps are critical to ensure 
item quality, time and personnel constraints often make it difficult to implement such processes 
consistently. 

Wide accessibility of generative artificial intelligence (AI) tools may offer a tempting solution to at least 
some of the challenges facing instructors creating MCQs, but caution is advised. Wu et al. (2025) 
conducted a blinded analysis of MCQ creation by GPT-4, novice human item writers, and expert human 
item writers. Expert writers were subject-matter experts, while novice items were created by non-
subject-matter experts and were not reviewed or edited by subject-matter experts. Items were scored 
for content validity, structure of the MCQ item, item-writing flaws, scope, and cognitive skill level, and 
the quality of clinical reasoning, using a rubric developed by Wu et al. (2025). The rubric was based on 
Bloom’s revised taxonomy and Haladyna et al.’s (2002) item writing guidelines.  

Items were blinded as to authorship, and the rubric’s scoring system was used by a human consensus 
panel to rate each item. Wu et al. (2025) found a small but statistically significant difference between 
expert items and AI items on content validity, clinical reasoning, and higher-order cognitive skill 
testing. AI items had a higher rating than expert items on biased answer positioning and incorrect 
“correct” answers. The results suggested that although GPT-4 produced MCQs for evaluating complex 
clinical medical concepts with structural quality comparable to the expert group, human review is 
required prior to using those AI-generated MCQs to catch errors. With the recent release of GPT-5 and 
other updated genAI models, there is an opportunity for updated research on the quality of AI-
generated MCQs. The leading AI Reasoning models, including Gemini 2.5 Pro, Open AI O3 Pro, Claude 4 
Opus, Grok 3, and DeepSeek R1, may also serve interesting to explore as tools for generating MCQ 
assessments or evaluating quality of MCQ assessments within disciplines. 

Although MCQ-producing programs are proliferating, the degree to which software creates high-
quality MCQs is uncertain, especially when considering assessment of higher-level cognitive skills. 
Yaacoub et al. (2025) used machine learning models to evaluate alignment of questions generated by 
Google’s Vertex AI Text Generation Model with lower-order and higher-order cognitive skills as 
established on Bloom’s taxonomy. The authors found that the AI model effectively created questions 
at lower-order cognitive levels but did not accurately align questions with higher-order cognitive skills. 
Machine learning and NLP algorithms may be used in combination to produce and then evaluate MCQ 
stems and answer options to determine alignment between questions and cognitive verbs consistent 
with Anderson & Krathwohl’s (2001) taxonomy, acting as a support tool to improve efficiency and 
quality of MCQ assessment creation. This remains an area for future research. 
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An additional possibility for future exploration involves creating discipline-specific, custom AI agents to 
evaluate MCQ quality as guided by established item-writing guidelines and checklists reviewed in this 
paper. If they prove to be accurate, such AI agents could improve the efficiency of human MCQ 
creation. Research is needed to determine whether a well-designed agent could pinpoint MCQ quality 
issues and suggest remedies that result in items which are as good as expert human-created MCQs. 

Figure 1 
 
Checklist for constructing high-quality MCQs 
 

 
 

Conclusion 
Multiple-choice question assessments are widely used due to their efficiency in evaluating a broad 
range of knowledge and skills within a limited timeframe. Both faculty and students are generally 
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familiar with the format, and scoring is typically fast and automated. However, as discussed 
throughout this paper, MCQs are not without limitations. One of the most significant concerns is the 
risk of inaccurately assessing student performance, particularly when flawed items lead to students 
being unfairly classified as underperforming. 

Despite these limitations, the use of established item-writing guidelines and checklists can support the 
development of high-quality MCQs that assess higher-order cognitive skills such as analysis, 
application, and problem-solving. Crafting effective exam items is a skill that must be intentionally 
developed and continuously refined throughout an instructor’s career. To ensure MCQs serve as valid 
measures of student understanding, rather than simply testing exam-taking strategies, instructors 
must prioritize alignment between items and learning objectives. Applying item-writing best practices 
during both the development and review phases of assessment construction helps ensure that MCQs 
are clear, fair, and capable of accurately evaluating student learning before the exam is administered. 
With multiple-choice assessments remaining a cornerstone of evaluation for many disciplines, future 
research into effective faculty training and the utilization of artificial intelligence holds promise for 
advancing item development practices and strengthening assessment quality at the program level. 
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