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Rule #1

Do not feel guilty about using Generative AI!





Large Language Models (LLMs)

• Answers the question: What is the ‘probability of (text)’

• For example:
• The students opened their ________

• How does an LLM learn?
• Ingestion of a large corpus of text

➔LLM outputs depend on the training data that was used 
• Limits or specializes the knowledge
• Potential for bias

• Not capable of logical reasoning
• But may ‘appear’ to be reasoning

books
suture kit
shoes
minds

Context
“You are teaching on a 
surgery rotation”



Hallucinations in LLMs

• What are Hallucinations/Confabulations?
• Generation of incorrect, nonsensical, or 

unrelated information.
• Manifest as factual inaccuracies, illogical 

statements, or irrelevant responses.

• Impact
• Can lead to the dissemination of incorrect 

information
• Potentially influencing student’s understanding 

and learning

• Users need to critically evaluate AI-
generated content



Reliability & Accuracy
• LLMs can be inconsistent and produce non-deterministic output (Song et al., 2024)
• Educators prefer control over learning path

➔ Hard coding of clinical case presentation is required

• LLMs make mistakes (Laupichler et al., 2024)
• Mistakes are hard to spot by novice learners

➔Validation and/or editing of the case presentation by an expert is required

‘Professor in the Loop’



Bias
• LLMs reflect the biases of their training data (Hofman et al., 2024)

• May propagate medical bias in subtle ways

➔ Setting up guardrails and constant monitoring is required



AI Patient Actor 
• Simulates virtual AI patients 
• Based on Large-Language Models (ChatGPT, Claude, etc.)
• Students can practice differential diagnosis and clinical communication skills
• Immediate, personalized formative feedback 

• Our experience
• >1600 encounters since October 2023
• At Dartmouth

• Neuroscience & Neurology course
• On Doctoring course

• At Aga Khan Medical College, Kenya
• Family Medicine residents

• Open-access
• Freely available
• Made by medical educators for medical educators
• Currently 65 clinical cases available
• Medical educators can create and upload their own cases

ai.dartmouth.edu/patient-actor

https://ai.dartmouth.edu/patient-actor


ai.dartmouth.edu/patient-actor 



Feedback



AI Patient Actor
‘Professor in the Loop’

Patient Clinical Case 
Patient Actor

• Patient case file is hard-coded
• Clinical information is vetted by an expert
• No reliance on LLM to generate medical 

knowledge
• LLM is used mainly for its conversational 

abilities
• Creates more reliable and consistent results
• Educators con control difficulty and 

complexity

Case Generation Bot

https://share.cody.bot/9aef5c89-7eb3-4934-9b3e-feeeb32c2b30


Medical Students are using ChatGPT to…

• Generate differential diagnoses and plans for Problem-Based Learning 
(PBL) cases

• Simulate a virtual patient

• Create vignette-style clinical exam questions

• Draft clinical write-ups, summarize the literature

• Inform clinical reasoning on challenging cases



Medical Education MCQs created with ChatGPT

• Compared 25 AI-generated and 25 faculty-
generated MCQ questions

• 16% of AI-generated MCQs contained factual 
errors

• Difficulty of questions was similar

• Significant difference in discriminatory power 
(point biserial)
• Faculty-generated questions were better at 

differentiating between low and high-performing 
students 

• Students were able to correctly distinguish 
questions in 57% of cases



Responsible Use – ChatGPT & other LLMs



Professor in the Loop

• LLMs make mistakes that are hard to spot by medical students
• Output validation and/or editing by experts is required



Prompt Engineering

Definition:
Crafting structured inputs to guide AI tools in generating useful and accurate 
outputs

Principles

• Clarity:
Clearly define what you want the AI to produce

• Context:
Provide sufficient background information
(e.g., “For a group of second-year medical students…”)

• Constraints:
Add limits to guide format, style, or length
(e.g., “Limit response to 200 words.”)



Prompt Engineering

Open-Ended Prompts: Encourage brainstorming and diverse ideas
Example: "What are possible treatments for hypertension?"

Specific Prompts: Provide focused and precise information
Example: "Summarize the JNC 8 guidelines for hypertension management 
in 150 words."

Conversational Prompts: Allow for iterative back-and-forth improvement
Example: "Can you simplify this explanation for a layperson?" 



Poor vs. Effective Prompts

Example 1:
Poor: "Explain diabetes.“

Effective: "Explain the pathophysiology of Type 2 Diabetes in less than 200 words 
for a medical student audience."

Example 2:
Poor: "Create a case study.“

Effective: "Generate a case study for a 50-year-old male presenting with chest 
pain, focusing on differential diagnosis and workup."



Zero-shot, Few-shot, and Multi-shot Prompting

Zero-shot Prompting

• Definition:
Providing no prior examples to the AI—simply instructing it to 
perform a task

• Advantages:
• Quick and straightforward

• Useful for simple or general queries

• Example:
Prompt: "Summarize the pathophysiology of asthma in 3 sentences."
Output: A concise summary based on AI’s training



Multi-shot Prompting

• Definition:
Providing multiple detailed examples to extensively tune the AI response on a 
specific task within a single prompt

• Advantages:
• Produces highly accurate, tailored results
• Best for complex or niche tasks

• Example:
Prompt:
• "Here are 3 examples of SOAP notes. Use this format to create a SOAP note for a patient 

with new-onset diabetes."
(Followed by 3 fully detailed SOAP notes.)

Zero-shot, Few-shot, and Multi-shot Prompting



Creating USMLE Vignette Questions

• MCQ Bot

• https://tinyurl.com/GeiselVignetteBot

• Follows NBME format & guidelines

• Explanation for correct answer

• Explanation for incorrect answers

Prompt:

• You are an experienced medical educator and course director at a US medical 
school teaching medical students in the preclerkship phase of the MD program.  
One of your major goals is to prepare students for the USMLE STEP 1 exam. Create 
a clinical vignette exam question with NBME question writing standards. Provide an 
explanation for the correct answer and for each incorrect answer. Think step-by-
step. Create the question based on the following topic:

https://tinyurl.com/GeiselVignetteBot


RODES Prompting Framework

R - Role: [Define the AI’s role to set the tone and perspective of the response]

O - Objective: [Clear articulate the goal of the prompt, focusing the AI’s efforts]

D - Details: [Provide specific details or parameters to guide the AI’s response]

E - Examples: Here are good examples you can use to model your answer.

[Use examples to illustrate the desired style, tone, and format of the output]

S - Sense Check: Confirm the AI’s understanding of the prompt, ensuring alignment 
before execution



Role: You are an experienced biomedical science educator and course director at a US medical school teaching medical 
students.

Objective: Develop a USMLE Step 1-style question focused the following learning objective: 

Relate clinical correlations to the underlying functional and anatomical organization of the somatic sensory system 
and describe their diagnostic value in the identification and localization of the disease processes.

Details:

• The correct answer should be: Brown-Sequard Syndrome at T10.

• Make the multiple-choice questions appropriate for 2nd year medical students preparing for STEP 1

• Include relevant patient history, physical exam findings, and any necessary laboratory results or diagnostic studies.

• The 5 answer choices (A–E) should include plausible distractors that test high-yield concepts.

• Make sure the explanation of the correct answer includes the key concepts behind both the right and wrong 
options.

• Think step-by-step

RODES for Medical Education



Examples: Here is an examples of a good USMLE Step 1-style question:

A 67-year-old man presents to the emergency department with sudden-onset chest pain that radiates to his 
left arm. He is diaphoretic and pale. An ECG shows ST-segment elevations in leads II, III, and aVF. Which of 
the following coronary arteries is most likely occluded?
A) Left anterior descending artery
B) Left circumflex artery
C) Right coronary artery
D) Left marginal artery
E) Posterior descending artery

(Explanation: The correct answer is C. The patient's symptoms and ECG findings are consistent with an acute 
inferior myocardial infarction, which is most commonly due to occlusion of the right coronary artery. Distractors 
A and B point to other coronary vessels that are involved in different infarct locations. The explanation should 
explain the pathophysiology of myocardial ischemia.)

Sense Check: Do you understand the objective and the specific guidelines for creating this USMLE Step 1-style 
question? Do you understand the reasoning behind the correct answer?

RODES for Medical Education





Group Activity # 1
Create a prompt for vignettes

1. Split into groups of 2
2. Share one laptop
3. Go to chatgpt.com  
4. Scan QR code or go to tinyurl.com/MakeVignette
5. Follow instructions & work together

https://tinyurl.com/MakeVignette


Case #1
Role: Medical Educator

Objective: Create a Clinical Vignette Question
Go to https://chatgpt.com/

A. Copy/Paste 
Prompt into 
ChatGPT

B. Assess 
Quality of 
Response

C. Refine Your 
Prompt

D. Try 
Something 
New!

#1 User Prompt

Role: You are an experienced biomedical science educator and 
course director at a US medical school teaching medical students.

Objective: Develop a USMLE Step 1-style question focused the 
following learning objective: “Relate clinical correlations to the 
underlying functional and anatomical organization of the somatic 
sensory system and describe their diagnostic value in the 
identification and localization of the disease processes”.

Details:
The correct answer should be: Brown-Sequard Syndrome at T10.
•Include relevant patient history, physical exam findings, and any 
necessary laboratory results or diagnostic studies.
•The 5 answer choices (A–E) should include plausible distractors 
that test high-yield concepts.
•Keep the question at an appropriate difficulty level for 3rd year 
medical students.
•Make sure the explanation of the correct answer includes the 
key concepts behind both the right and wrong options.
•Think step-by-step.

Examples: Here is an examples of a good USMLE Step 1-style 
question:
A 67-year-old man presents to the emergency department with 
sudden-onset chest pain that radiates to his left arm. He is 
diaphoretic and pale. An ECG shows ST-segment elevations in 
leads II, III, and aVF. Which of the following coronary arteries is 
most likely occluded?
A) Left anterior descending artery
B) Left circumflex artery
C) Right coronary artery
D) Left marginal artery
E) Posterior descending artery
(Explanation: The correct answer is C. The patient's symptoms 
and ECG findings are consistent with an acute inferior myocardial 
infarction, which is most commonly due to occlusion of the right 
coronary artery. Distractors A and B point to other coronary 
vessels that are involved in different infarct locations. The 
explanation should explain the pathophysiology of myocardial 
ischemia.)

Sense Check: Do you understand the objective and the specific 
guidelines for creating this USMLE Step 1-style question? Do you 
understand the reasoning behind the correct answer?

Refinement suggestions: - Make it more relevant to your specialty
- Make it more relevant to your teaching at Geisel
- Modify the output format the way you prefer



Group Activity # 2
Create a prompt for a clinical case

1. Split into groups of 2
2. Share one laptop
3. Go to chatgpt.com  
4. Scan QR code or go to tinyurl.com/CasePrompt1
5. Follow instructions & work together

https://tinyurl.com/CasePrompt1


Case #2
Role: Medical Educator

Objective: Create a Clinical Case
Go to https://chatgpt.com/

#1 User Prompt

Role: You are a senior medical educator designing a clinical case to help preclerkship
medical students understand neurology. 

Objective: Create a structured clinical case presentation that encourages students to 
apply their knowledge of neuroanatomy and sensory pathways to localize the lesion 
accurately.

Details:
Use a clinical case presentation style with sections for HPI, PMH, Physical Exam, 
Diagnostics, and Assessment/Plan.
Ensure the case integrates high-yield neuroanatomy concepts.
Include open-ended discussion points to foster clinical reasoning.
Design the case to gradually unfold as students receive more information (mimicking 
real clinical presentations).
Think step-by-step

Examples: Chief Complaint:Numbness and tingling in the right hand and forearm.
History of Present Illness (HPI):A 62-year-old right-handed man presents to the 
neurology clinic with complaints of numbness and tingling in his right hand and 
forearm. The symptoms began suddenly while he was sitting at home watching 
television 3 days ago. He describes the numbness as "a pins-and-needles 
sensation" involving the thumb, index, and middle fingers, extending up the 
forearm. He denies any associated weakness, headaches, dizziness, or vision 
changes. There has been no recent trauma to the affected limb.The patient’s wife 
confirms that there has been no slurred speech or facial droop. He is able to move 
his arm normally and perform daily activities without difficulty, but the numbness 
has remained persistent.

Past Medical History (PMH):Hypertension – poorly 
controlledHyperlipidemiaSmoking history – 25 pack-years (quit 5 years 
ago)No history of diabetes or stroke
Medications:LisinoprilAtorvastatinAspirin 81 mg daily
Family History:Father had a stroke at age 65.No family history of 
neurological disorders. Physical Exam:General:Alert and oriented x3. No 
acute distress.Neurological Examination:Mental Status: NormalCranial
Nerves: All intactMotor Exam:Strength: 5/5 in all muscle groups (upper and 
lower extremities)No pronator driftSensation:Decreased sensation to light 
touch, vibration, and proprioception in the right hand (thumb, index, and 
middle fingers) and distal forearm.Normal sensation in the face and lower 
extremities.Reflexes: Normal and symmetric throughout.Coordination: No 
ataxia or dysmetria.Gait: Normal
Diagnostics:MRI Brain:Small acute infarct in the left lateral postcentral gyrus.

Sense Check: Do you understand the objective and the specific 
guidelines for creating this case?

A. Copy/Paste 
Prompt into 
ChatGPT

B. Assess 
Quality of 
Response

C. Refine Your 
Prompt

D. Try 
Something 
New!

Refinement suggestions:
- Make prompt more relevant to your specialty
- Make the output more detailed and extensive
- Modify the output format the way you prefer





Case #2
Role: Medical Educator

Objective: Create a student study plan & work with a knowledge source
Go to https://chatgpt.com/

A. Copy/Paste 
Prompts and 
example data

B. Assess 
Quality of 
Response

C. Refine Your 
Prompt

D. Try 
Something 
New!

#1 User Prompt

Given the following lecture title and associated learning 
objectives, create a list of common core concepts that should be 
studied to help with understanding the lecture content. Suggest a 
logical order in which to review these core concepts.

[paste the learning objectives from #2 here]

#2 Example Data – Learning Objectives - Molecular Basis of Cancer Session

1.Recall the definition of an oncogene and proto-oncogene, and the assays 
commonly used to test their oncogenic potential.
2.Describe the two mechanisms through which a retroviruses can manifest 
oncogenic potential.
3.Explain how growth factor receptors can be converted from proto-
oncogenes to oncogenes, how this process is illustrated by the v-erb and HER2 
oncogenes, and the mechanism of action of trastuzumab (Herceptin).
4.Explain how intracellular signal transducers can be converted from proto-
oncogenes to oncogenes, and how this process is illustrated by the Ras/MAP 
kinase pathway.
5.Describe how the genetic behavior of oncogenes and tumor suppressors 
differ, the types of genes that are tumor suppressors.
6.Describe how cell cycle inhibitors act as tumor suppressors, and how 
pathogenic variants of RB and its regulators illustrate this process.
7.Describe how signaling pathways that negatively regulate growth act as 
tumor suppressors, and how pathogenic variants in the TGF-beta gene 
illustrates this process.

#3 Advanced Prompt

Given the following medical school lecture title and associated 
learning objectives for third-year medical students, do the 
following in order:
1. Create a list of common core concepts that should be studied 

to help with understanding the lecture content. 
2. Suggest a logical order in which to review these core concepts 

for novices. 
3. Create for each major teaching point two multiple choice 

questions to help medical students solidify their 
understanding. 

[paste the learning objectives from #2 here]

Use the attached prework document as relevant context to guide 
your recommendations. 

[attach the prework document]

Note: Free accounts can only upload one document per day]

#4 Related Session Documents

090424_Molecular Basis of Cancer Prep Notes.pdf

https://dartmouth-my.sharepoint.com/:b:/g/personal/f006q7g_dartmouth_edu/EcNY0434DIJKjm3p9fNnI1oBtUw2zMUgfYkqp4tjaPpnVw?e=q8CEul

