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Abstract

The  significant  challenge  faced  by  medical  schools  is  the  effortful  process  of  writing  a  high 
quantity of high-quality case-based multiple-choice questions (MCQs) to assess the higher-order 
skills of medical students.  The demand for a high volume of MCQs in education has led to the 
development  of  Automatic  Item  Generation  (AIG),  specifically  template-based  AIG,  which 
involves creating cognitive and item models by subject matter experts to generate hundreds of 
MCQs at once using software. It demonstrated significant success in various languages and even 
being incorporated into  national  medical  licensure  exams.  However,  this  method still  heavily 
depends on the efforts of subject matter experts. This paper introduces a detailed ChatGPT prompt 
for quickly generating case-based MCQs and provides important research questions for future 
exploration into ChatGPT's potential in generating items, signaling the beginning of the artificial 
intelligence era in medical  education,  encouraging health professions education researchers  to 
delve deeper into its potential.
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Introduction

Medical  schools  use  various  written  assessment  methods  to  evaluate  higher-order 
skills of medical students, particularly clinical reasoning. These methods encompass case-
based multiple-choice questions (MCQs), key-feature questions, script concordance tests, 
and others  (1).  Among these,  case-based MCQ stands out as both highly effective and 
commonly utilized  (2).  However,  the process  of  writing high-quality items (questions) 
presents a significant challenge on the limited resources of medical schools. 

More specifically, writing a single context-rich MCQ designed to assess higher-order 
skills demands a significant investment of a medical teacher's time, often extending into 
hours (3). While it requires an effortful process, the demand for a substantial quantity of 
MCQs  within  medical  education  significantly  increases  the  level  of  challenge.  Even 
developing  a  question  bank  solely  for  progress  testing  necessitates  incorporating 
thousands of questions (4). Hence, the significant challenge faced by medical schools lies 
in writing a high quantity of high-quality MCQs.

Existing Solutions

High volume of MCQ need in education led researchers to develop new methods to 
generate high number of  items at  once by using software.  Automatic  Item Generation 
(AIG) has been developed for this purpose as "a process of using models to generate items 
using computer  technology"  (5).  Template-based AIG is  based on creating a  cognitive 
model,  which reveals  subject  matter experts’  thinking process when they faced with a 
clinical problem. Then, subject matter experts create an item model based on the cognitive 
model on a disease/problem. In the item model, a template MCQ is built, and the words 
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that can be manipulated in the item are determined. Finally, a software generates items by 
assigning the appropriate  words to the appropriate  parts  in the items considering the 
specifications provided by subject matter experts  (6). An item model is able to result in 
hundreds of MCQs, therefore template-based AIG is more feasible than traditional way of 
item writing. 

Template-based  AIG  has  shown  a  great  success  in  the  last  ten  years.  Successful 
implementations have been shown in the literature in various languages, such as English, 
French,  Chinese,  Spanish,  Korean,  and  Turkish  (6,7).  Furthermore,  automatically 
generated questions have been used in national medical licensure exam in Canada (8). 

Despite the superiority of template-based AIG over traditional item writing, it  still 
depends  on  human  efforts  as  it  requires  subject  matter  experts  to  develop  cognitive 
models  and  item  models.  Although  artificial  intelligence  (AI)  is  less  effortful  for  test 
developers to generate items, researchers still preferred template-based AIG over the use 
of AI for this purpose because AI provided unsatisfying MCQs compared to template-
based methods (6).

AI for Generating MCQs
Non-template based methods in AIG relies on Natural Language Processing (NLP), 

which has been used but did not produce satisfying MCQs in the past  (6). However, it 
seems NLP-based AI solutions like generative pretrained transformer (GPT), which is a 
large language model (LLM), is about to change this. It is because LLMs, such as GPT-3.5, 
achieved a success in “hacking our languages” (9). 

ChatGPT, a variant of GPT-3.5, was publicly introduced in November 2022. It passed 
one million user mark in only five days  (10). It affected health professions education as 
well (11–14). As a result, some medical education researchers suggested the release date of 
ChatGPT as a crucial delineation between the pre-ChatGPT era and the post-ChatGPT era 
(15). This success was probably due to the fact that GPT-3 possesses a data corpus that is  
significantly larger, being ten times the size of prior models  (16), and due to ChatGPT’s 
free and public release (15). 

Our personal experiences show that generating high quality MCQs using ChatGPT 
depends on the quality of prompts. Therefore, we developed a prompt by revising the 
prompt developed by Esh Tatla for medical students (17). Even if the original prompt was 
useful, it required us to make revisions to generate MCQs that align more closely with the 
principles  of  constructing  multiple-choice  items  in  medical  education.  The  prompt, 
achieved  through  continuous  testing  and  refinement,  is  presented  in  Table  1.  It  also 
includes a part to provide explanations of the answers that may help test developers and 
medical students to better understand.

To use this prompt, the user needs only to fill two parts presented using capital letters:

1. [PLEASE INSERT A TOPIC]
2. [PLEASE INSERT A DIFFICULTY LEVEL (E.G. EASY, DIFFICULT]

In the first part, the user inserts a topic. The topic can also be considered as a learning 
objective of a training in a medical school. The second part is to determine the difficulty of 
the MCQ. 
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Table 2  shows an MCQ generated by using the prompt with “managing essential 
hypertension in a primary care setting” as the topic, and “Easy” as the difficulty level, 
which  is  accessible  from https://chat.openai.com/share/4342df6f-7cbe-43df-98dc-
b110b53983e3. (Free Research Preview, September 25 Version).

Table 1. A prompt for generating MCQs in medical education.

You are developing a question bank for medical exams focusing on the topic of [PLEASE INSERT A 
TOPIC].  Please generate a high-quality single best  answer multiple-choice question.  Follow the 
principles of constructing multiple-choice items in medical education. Generate the questions using 
the following framework:

Case (write as a single narrative paragraph without providing each part separately):

    Patient details (gender/age)

    Presenting complaint

    Relevant clinical history

    Physical examination findings

    Diagnostic test results (optional)

Question stem: [Insert relevant information from the above sections without compromising the an-

swer]

Acceptable question style: Ask for the BEST answer, NOT one that is TRUE/FALSE.

Answer options:

    [Insert plausible answer option]

    [Insert plausible answer option]

    [Insert plausible answer option]

    [Insert plausible answer option]

    [Insert plausible answer option]

Explanation:

• Identify and explain the correct answer.

• Explain why this is the most appropriate answer based on evidence-based guidelines or expert 

consensus.

• Briefly explain why the other answer options are less correct or incorrect.

Difficulty level: [PLEASE INSERT A DIFFICULTY LEVEL (E.G. EASY, DIFFICULT]

https://chat.openai.com/share/4342df6f-7cbe-43df-98dc-b110b53983e3
https://chat.openai.com/share/4342df6f-7cbe-43df-98dc-b110b53983e3
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Table 2. An MCQ generated by using the prompt in ChatGPT.

Case:
Mr. Johnson, a 55-year-old male, presents to the primary care clinic with a chief complaint of 

recurrent headaches.  He reports a sedentary lifestyle and a family history of hypertension. His 
blood pressure readings during previous routine check-ups have consistently been elevated. Mr. 
Johnson denies any chest pain, shortness of breath, or visual disturbances. His past medical history 
is significant for obesity and a sedentary occupation. On physical examination, his blood pressure is 
150/92 mmHg, and his BMI is 31. Laboratory results show normal renal function and lipid profile.

Question stem:
Given Mr. Johnson's presentation with recurrent headaches, a family history of hypertension, 

and consistently elevated blood pressure readings, what is the BEST initial management strategy in 
a primary care setting?

Answer options:

A. Initiate lifestyle modifications, including dietary changes and increased physical activity.
B. Start antihypertensive medication immediately to lower blood pressure.
C. Order a 24-hour ambulatory blood pressure monitoring for further assessment.
D. Recommend immediate admission to the hospital for comprehensive evaluation.
E. Suggest over-the-counter analgesics for headache relief and reassess in six months.

Explanation:
The  correct  answer  is  A.  Initiate  lifestyle  modifications,  including  dietary  changes  and 

increased physical activity.

Explanation:
Hypertension management guidelines emphasize lifestyle modifications as the initial approach 

in  patients  with  uncomplicated  essential  hypertension.  For  individuals  like  Mr.  Johnson,  who 
presents with elevated blood pressure, obesity, and a sedentary lifestyle, initiating lifestyle changes 
is crucial. These changes should include adopting a heart-healthy diet (such as the DASH diet), 
increasing physical  activity,  and weight  reduction.  Lifestyle  modifications  have been shown to 
significantly  contribute  to  blood  pressure  control  and  may  obviate  the  need  for  immediate 
pharmacologic intervention.

Option  B  (Start  antihypertensive  medication  immediately)  is  not  the  best  initial  approach 
unless  there are compelling indications for  immediate  treatment,  which are not  evident  in Mr. 
Johnson's  case.  Option  C  (Order  a  24-hour  ambulatory  blood  pressure  monitoring)  may  be 
considered  in  certain  situations  but  is  not  the  primary  step  in  the  management  of  essential 
hypertension. Option D (Recommend immediate admission to the hospital) is not warranted in the 
absence  of  hypertensive  emergencies.  Option  E  (Suggest  over-the-counter  analgesics)  does  not 
address the underlying hypertension and is not the primary management strategy for this patient.

As a physician with a PhD in medical education, it seems the MCQ above is both 
plausible and well-constructed. While a thorough analysis of the item's quality could be 
carried out, it is initially intriguing to generate such an MCQ within seconds by simply 
inputting a prompt and pressing a button, which is an extraordinary success. In the past, 
writing such MCQs required extensive time of subject matter experts. However, in today, 
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with  an  internet  connection,  an  average  computer,  and  the  detailed  prompt,  we  can 
efficiently generate MCQs in a few seconds. This is why some researchers name this period 
began in November 2022 as post-ChatGPT era.

Recommendations for Future Research

Automatic MCQ generation using ChatGPT comes up with many research questions 
that need to be answered. Some of them are:

 Are the MCQs considered acceptable through evaluation by subject matter experts 
in terms of scientific and clinical knowledge?

 Is the prompt capable of generating MCQs that meet psychometric standards?
 How does the quality MCQs generated by ChatGPT compared to those created by 

human experts?
 How do the cognitive levels of questions generated by ChatGPT align with the 

intended learning objectives and Bloom's taxonomy?
 Do the intended difficulty levels of the MCQs align with their actual difficulty in 

real assessment settings?
 Can the prompt be effectively used to generate MCQs in various health professions 

education settings?
 Do the MCQs need editing by humans before incorporating them into exams?
 Do the explanations serve as effective feedback for medical students in formative 

assessments?

Conclusions

 ChatGPT provides an exciting opportunity for generating case-based MCQs in a 
few seconds.

 Researchers should conduct studies to evaluate the quality of MCQs generated by 
using ChatGPT.
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