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Outline

• AI in education
– Impact of AI in education and its assessments
– Concerns for AI through the lens of education

• Education in AI
– Competencies and curricula for diverse learners
– Developing strategies for optimal use
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AI in education (and beyond)
• LLMs perform well in many 

different types of biomedical 
education-related tasks and 
assessments (Hersh, 2025)
– Medical board exams
– Graduate school bioscience exams
– Answering clinical questions
– Solving clinical cases
– Conversational diagnostic dialogue
– Clinical reasoning
– And more

• LLMs perform well in education in 
many disciplines beyond 
biomedicine
– Passing college entrance and AP 

exams (Dubey, 2024)
– Writing computer programs (Poldrack 

2024; Denny, 2024; Johnson, 2024)
– Creating data science pipelines 

(Cheng, 2024; Hong, 2024)
– Writing legal briefs (Choi, 2024)
– Passing undergraduate psychology 

courses (Scarfe, 2024)
– Outscoring PhD students on “Google-

proof” questions in biology, chemistry, 
and physics (OpenAI, 2024; Jones, 
2024)
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Among the many successes of generative AI in 
medical education

4AI in Education/Education in AI - Hersh

(Katz, 2024)
USMLE “arms race”:

- Nori, 2024
- OpenEvidence, 2025



Results in biomedical education assessments

• Introudctory biomedical informatics (Hersh and Fultz 
Hollis, 2024)

• Graduate-level biomedical sciences (Stribling, 2024)
• Health informatics programming (Avramovic, 2024)
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Goals of study (Hersh and Fultz Hollis, 2024) – 
working backwards through title

• Large introductory biomedical and 
health informatics course
– Same curriculum and (mostly) 

assessments in courses taught to 
graduate students, medical students, and 
continuing education students

• Generative AI
– Use of large language models (LLMs) in 

knowledge assessment
• Results and implications

– How do LLMs fare on student 
assessments?

– What does this mean for student 
assessment in this and other similar 
courses?

AI in Education/Education in AI - Hersh 6



About the course
• Introductory overview of biomedical and health informatics (Hersh, 

2007; Hersh, 2022)
– Taught at OHSU for over three decades (Hersh, 2024)
– Updated annually

• Taught online using
– Voice-over-Powerpoint lectures
– Discussion forums
– Optional textbook readings

• Assessments include
– Multiple-choice questions (MCQs) – 10 questions in each of 10 units
– Final exam – 33 short-answer questions
– Term paper – not required of medical students, not assessed in this study
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Offered in three versions

• BMI 510/610 – graduate-level course required for informatics 
students and as elective for other (e.g., nursing, public health, 
basic science) students
– Completed by 1760 students from 1996-2025

• 10x10 (“ten by ten”) – continuing education course offered in 
partnership with American Medical Informatics Association 
(AMIA)
– Completed by 3449 students from 2005-2025

• MINF 705B/709A – elective course for medical students offered 
as two-week block or over academic quarter
– Completed by 188 students from 2020-2025 (starting with pandemic)
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Requirements for different versions

Audience Unit Assessments 
– MCQs

Final Exam Term Paper Grading

Graduate 
students

Required Required 10-15 pages on 
focused topic

Letter grade

Continuing 
education 
students

Required Optional 2-3 pages 
application of 
informatics

Pass-fail

Medical 
students

Required Not required 2-3 pages self-
reflection on use of 
informatics

Pass-fail
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Course outline – 2023
1. Overview of Field and Problems Motivating It
2. Computing Concepts for Biomedical and Health Informatics
3. Electronic and Personal Health Records (EHR, PHR)
4. Standards and Interoperability
5. Data Science and Artificial Intelligence
6. Advanced Use of the EHR
7. EHR Implementation, Security, and Evaluation
8. Information Retrieval (Search)
9. Research Informatics
10. Other Areas of Informatics

See (Hersh, 2024) for original mid-1990s course outline!
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Compared 2023 course student performance 
with six commercial, readily available LLMs

• LLMs prompted in February-March 2024
– ChatGPT-4
– Microsoft CoPilot/Bing – used GPT-4
– Google Gemini Pro 1.0
– Claude 3 Opus
– Mistral-Large

• Prompted in August 2024
– Meta Llama 3.1 405B – “open-source”

• Prompted via Web interfaces as students would likely do
• Deemed “non-human research” by IRB
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Prompts
• MCQs

– Each LLM prompted first with, “You are a graduate student taking an 
introductory course in biomedical and health informatics. Please provide 
the best answers to the following multiple-choice questions.”

– Followed by pasting in the MCQs one unit (10 questions) at a time exactly 
as they appeared in MCQ preview file in LMS

• Final exam
– Each LLM prompted with, “You are a graduate student taking the final 

exam in an introductory course in biomedical and health informatics. 
Answer each of the following questions with a short answer that is one 
sentence or less.”

– Followed by pasting in exam, which had 33 questions, separated into 8 
sections with a one-sentence heading for each section, exactly as it 
appeared in LMS exam module

12AI in Education/Education in AI - Hersh



Example
questions
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Results – 
overview
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Results – detailed

15

Students/LLMs MCQ Unit Average Final Exam MCQ+Final Combined

Students – 25th percentile 73 76 149
Students – 50th percentile 81 85 166
Students – 75th percentile 90 90 180

ChatGPT Plus 88 76 164
Claude 3 Opus 81 91 172
CoPilot Bing-Precise 88 85 173
Gemini Pro 85 91 176
Llama 3.1 405B 85 88 173
Mistral-Large 83 82 165
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Results – clock time (in seconds)

16

LLM MCQ Average Final Exam
ChatGPT Plus 59.2 73
Claude 3 Opus 36.3 49
CoPilot Bing-Precise 21.6 80
Gemini Pro 22.8 25
Llama 3.1 405B 18.8 20
Mistral-Large 15.3 38

AI in Education/Education in AI - Hersh

• Most time taken due to screen writing, so actual processing even faster



LLMs on 
final exam 
questions
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Other biomedical courses
• Graduate-level examinations in biomedical sciences (Stribling, 

2024)
– GPT-4 performance on 9 exams
– Exceeded student average on 7 of 9 exams and all student scores for 4 

exams
– Performed very well on

• Fill-in-the-blank, short-answer, and essay questions
• Questions on figures sourced from published manuscripts

– Performed less well on questions with
• With figures containing simulated data
• Requiring hand-drawn answer

– Some responses included detailed hallucinations
• Use of GitHub CoPilot in health informatics programming 

course (Avramovic, 2024)
– Assessed in problems for

• Database queries with SQL
• Computational tasks with Python

– Generated solutions worked well for simple tasks but less well for 
complex ones
• Some solutions correct but not most efficient approach
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Other impact of generative AI in education 
(Hersh, 2025)

• The “homework apocalypse” (Mollick, 2023) and 
solutions going forward (Mollick, 2024)

• “ChatGPT has transformed the problem of grade inflation 
from a minor corruption to an enterprise-destroying 
blight.” (Clune, 2023)

• “I used to teach students. Now I catch ChatGPT cheats.” 
(Jollimore, 2025)

• “Generative artificial intelligence does not have to 
undermine education.” (Tan, 2024)

• Concerns of “de-skilling” or even “never-skilling” in 
medical education (Berzin, 2025)
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Despite achievements, some concerns through 
lens of education

• May inhibit critical engagement with work and lead to 
long-term overreliance on tool and diminished skill for 
independent problem-solving (Lee, 2025)
– When using generative AI, effort invested in critical thinking 

shifts from
• Information gathering to information verification
• Problem-solving to AI response integration
• Task execution to task stewardship

• Use of LLMs reduced cognitive connections in brain 
measured by EEG during essay-writing, resulting in 
(Kosmyna, 2025)
– More homogeneous output
– Less ability to recall what was written over time

• Use of LLMs resulted in ”shallower knowledge” than 
learned via Web search, even when links provided in 
LLM output (Melumad, 2025)
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AI tools work less well in hands of humans
• LLMs in physician diagnostic reasoning (Goh, 2024)

– 50 physicians randomized to LLM or conventional information resources 
and assessed with diagnostic performance rubric for 6 diagnostic cases

– No statistical difference between physicians using LLM (76%) vs. 
conventional (74%) resources; LLM alone scored better than either (92%)

• LLMs as medical assistants for general public (Bean, 2026)
– 1298 people assisted on 10 scenarios randomized to LLM or information 

source of choice
– Used alone, LLMs completed scenarios accurately, correctly identifying 

conditions in 94.9% of cases and disposition in 56.3%
– Participants using same LLMs identified relevant conditions in 34.5% of 

cases and disposition in 44.2%, similar to control group
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Now what? Educational cusps in my lifetime
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First step –
https://billhersh.info/genai-policy 
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Education and training of clinicians and
informaticians

• AI should build on competencies in clinical 
informatics (Hersh, 2014; Hersh 2020; Hersh, 
2023)

• Others note
– Clinicians must be prepared to practice in a 

world of AI (James, 2022)
– Medical schools face dual challenges of needing 

to teach about AI in practice but also adapt to 
its use by learners and faculty (Cooper, 2023)

• AI-specific competency frameworks for 
professionals (Russell, 2023), primary care 
clinicians (Liaw, 2023) and educators 
(Pylman, 2025)
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AI education needs different for diverse 
learners (Ng, 2023)
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Competencies for use of AI-based tools by 
healthcare professionals (Russell, 2023)
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Domains Details

Basic knowledge of AI Explain what AI is and describe its healthcare applications

Social and ethical 
implications of AI

Explain how social, economic, and political systems influence AI-based 
tools and how these relationships impact justice, equity, and ethics

AI-enhanced clinical 
encounters

Carry out AI-enhanced clinical encounters that integrate diverse sources 
of information in creating patient-centered care plans

Evidence-based 
evaluation of AI-based 
tools

Evaluate the quality, accuracy, safety, contextual appropriateness, and 
biases of AI-based tools and their underlying datasets in providing care 
to patients and populations

Workflow analysis for 
AI-based tools

Analyze and adapt to changes in teams, roles, responsibilities, and 
workflows resulting from implementation of AI-based tools

Practice-based 
learning and 
improvement 
regarding AI-based 
tools

Participate in continuing professional development and practice-based 
improvement activities related to use of AI tools in healthcare



Educational strategies
• Clinical education (Abdulnour, 2025)

– Need to be cognizant of de-skilling, never-skilling, and mis-skilling
– Must be “deft” – discussion, evidence, feedback, teaching

• Need to figure out “opposite of cheating” (Gallant, 2025)
– Cheating results from students not valuing educational activities 

and/or being motivated by external needs (e.g., getting into medical 
school)

– Students construct, not receive knowledge
– Students learn from making errors
– Students must emerge with ethics and integrity in application of 

knowledge
– Faculty should apply explicit objectives with meaningful and 

secure assessments
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Final thoughts

• Generative AI has profoundly impacted biomedicine 
and beyond

• Some unanswered questions
– What is its optimal role in education?
– How do we assess students in this era?
– What is the best way for future clinicians, informaticians, 

researchers, and others to learn about use of AI?
• Many opportunities for students and faculty to 

answer these questions!
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Questions?

William Hersh, MD, FACP, FACMI, FAMIA, FIAHSI
Professor
Oregon Health & Science University
Portland, OR, USA
Email

hersh@ohsu.edu
Web

https://billhersh.info 
Textbook

https://dmice.ohsu.edu/hersh/informaticsbook/ 
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