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Outline

• Accomplishments of LLMs in biomedicine and in 
education outside biomedicine

• Results of LLMs in biomedical sciences and 
informatics courses

• Implications and challenges for generative AI in 
student learning and assessment

2



Accomplishments of LLMs in biomedicine and 
education outside biomedicine (Hersh, 2025)

• LLMs perform well in many 
different types of biomedical 
tasks
– Medical board exams
– Graduate school bioscience 

exams
– Objective structured clinical 

exams (OSCEs)
– Answering clinical questions
– Solving clinical cases
– Conversational diagnostic 

dialogue
– Clinical reasoning

• LLMs perform well in 
education in disciplines 
outside biomedicine
– High school standardized and AP 

exams
– Computer programming
– Data science pipelines
– Predicting company earnings
– Legal briefs
– PhD-level biology, chemistry, and 

physics
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Results of LLMs in biomedical sciences and 
informatics courses

• Introductory biomedical informatics course
• Biosciences exams
• Health informatics programming
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Generative AI in an introductory informatics 
course (Hersh and Fultz Hollis, 2024)

• 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?
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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
– Also known as 10x10 (“ten by ten”) for continuing education students

• 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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Compared 2023 student performance with six 
commercial, readily available LLMs

• LLMs prompted in Feb-March 2024
– ChatGPT-4
– Microsoft CoPilot/Bing – uses 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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Example
questions
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Results – 
overview
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Results – clock time (in seconds)
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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

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



LLMs on 
final exam 
questions
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Related research – 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 poorly on questions with

– With figures containing simulated 
data

– Requiring hand-drawn answer
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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

135.4b



Now what? Educational cusps in my 
lifetime
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First step
https://dmice.ohsu.edu/hersh/introcourse-generativeAI-policy.html 
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Concerns for LLMs in education

• Prone to hallucinations, confabulations, etc.
– Dictionary.com 2023 word of year: hallucinate (Norlen, 2023)

• Is there a “homework apocalypse” (Mollick, 2023)?
• Provide answers but not sources of knowledge (Hersh, 

2024)
• “Cheating has become new normal” (McMurtrie, 2024)
• “If you’re going to cheat, you have to cheat in a way that’s 

intelligent” (Al-Sibai, 2025)
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Generative AI reduces cognitive load – good 
and bad (Lee, 2025)

• May improve worker efficiency
• But can also inhibit critical engagement with work and 

potentially lead to
– Long-term overreliance on tool
– Diminished skill for problem-solving

• Knowledge workers engage in critical thinking to ensure 
quality of their work, i.e., verifying outputs against external 
sources

• When using GenAI tools, effort in critical thinking shifts from
– Information gathering to information verification
– Problem-solving to AI response integration
– Task execution to task stewardship
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Does ChatGPT impact cognition (Kosmyna, 
2025)?

• College students (n=54) randomized and assigned to write essay
– Brain-only
– Search engine
– LLM

• Later session assigned
– Brain-only  LLM
– LLM  Brain-only

• EEG monitoring showed differences in brain connectivity
– Brain-only > search engine > LLM

• Essay grading found
– ”Ownership” of essays strongest for brain-only > search engine > LLM
– LLM users had difficulty accurately quoting own work immediately and 4 

months later

18



How does this impact clinical and informatics 
practice going forward?

• Performance of models with complex medical cases is very 
impressive and likely will play a role in clinician work in the future

• Need roadmap to lessen cheating and over-reliance on GenAI by 
maintaining student-centered focus and integrity (Gallant, 2025)

• Current systems and research about them do not replicate real-
world clinical practice
– Medicine is rarely a zero-shot or one-shot activity, i.e., doctors have more 

chances to get it right
– Well-curated clinical cases are rarely the norm in medical decision-making
– An important part of clinical practice is knowing the right questions to ask 

and proper data to collect
– Doctoring is also about supporting patients and their families in 

challenging times
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