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Disclaimer

• This talk does not represent any official position of the University of 
Edinburgh

• It is my personal take on the issue

• I am not an expert in GenAI

• I am an expert in physics education



Outline

• Context

• (Current) capabilities of GenAI in physics education

• Some real examples

• Implications for learning

• Conclusions?



Important topics I’m not going to address

• Ethics
• Harvesting of training data

• Bias in the training data

• Environmental concerns
• Electricity

• Water

• Use of GenAI for coding/programming



Context



Use of ChatGPT over time

“How People Use ChatGPT”, Chatterji et al. (2025) 



How does GenAI work
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Vectors as an analogy
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king - man + woman = queen

Adapted from Odden & Hansen, Phys. Teach. 63 (2025)



Vectors as an analogy

input outputGenAI

Adapted from https://mbernste.github.io/posts/matrix_vector_mult/
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A real example



Another real example

https://research.google/blog/learn-your-way-reimagining-textbooks-with-generative-ai/
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Implications for learning



W. Gerace. “Problem solving and conceptual understanding.” In Physics Education Research 

Conference 2001, PER Conference Invited Paper, Rochester, New York, July 25-26 2001.

Gerace’s model of knowledge structure





Cognitive offloading
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Cognitive offloading



Harry Collins (sociologist): interactional expertise

By Alexei Kouprianov - Own work, CC BY-SA 
3.0, 
https://commons.wikimedia.org/w/index.php
?curid=12101826



Harry Collins (sociologist): interactional expertise

By Alexei Kouprianov - Own work, CC BY-SA 
3.0, 
https://commons.wikimedia.org/w/index.php
?curid=12101826

No expertise

Interactional  expertise

Contributory  expertise



Some concluding thoughts

• Generative AI (at the moment) possesses (at best) interactional expertise

• Human students need to possess contributory expertise

• That is, they need a coherent, structured body of knowledge

• Can that be acquired while (extensively) using Generative AI?
• (I don’t know)



Alternative title

Old Man Yells At (The) Cloud
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