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GEN-AI AND PHYSICS 
CONCEPTS: 
WHERE WE ARE NOW

• ChatGPT-4o outperforms human physics 

students on conceptual questions in 

almost every topic area

Kortemeyer et al. (2025) “Multilingual 

performance of a multimodal artificial 

intelligence system on multisubject physics 

concept inventories”, Phys Rev PER



FORCE CONCEPT INVENTORY (FCI)

• 30 MCQ test

• Newtonian concepts of force and motion

• Concepts only, no calculations

• Absurdly widely-used

• Reliable and meaningful

Hestenes et al. (1992) “Force Concept 

Inventory”, The Physics Teacher



REPLICATION OF KORTEMEYER ET AL.

10 GenAI enquiries per question

FCI score out of 30:

Kortemeyer (ChatGPT-4o) 69%

Us (ChatGPT-4o) 69%

Us (ChatGPT-5.2) 86%



ISOMORPHIC QUESTIONS

• Can ChatGPT do this because it ‘knows’ the FCI?

• Investigate with isomorphic questions

• Questions that test the same underlying physics concepts but

• With different contexts /  surface features

• Select FCI questions that are

• Self-contained

• Text-based (i.e. no diagrams)

• Five chosen for isomorphic equivalents (FCI #1, 13, 25, 29, 30)



EXAMPLE ISOMORPHIC QUESTION



PERFORMANCE COMPARISON

72%
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GEN-AI ACCURACY & CONFIDENCE LEVELS



GEN-AI ACCURACY & CONFIDENCE LEVELS



CONCLUSIONS & IMPLICATIONS FOR PRACTICE

• GenAI performs well on conceptual physics questions

• As well or better than human students

• More advanced GenAI generations (generally) perform better

• Almost flawless on basic introductory physics

• But we don’t know how it does (now) on advanced physics topics

• GenAI confidence not aligned with correctness

• Sometimes reports 99% confidence on 0% correct answers

Potential / PitfallWhither A.I. tutors in physics?

ross.galloway@ed.ac.uk



FCI QUESTION #1

Original

Isomorphic



FCI QUESTION #13

Original

Isomorphic



FCI QUESTION #25

Original

Isomorphic



FCI QUESTION #29

Original

Isomorphic



FCI QUESTION #30

Original

Isomorphic


