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PARADIGM SHIFTS IN TEACHING
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ChatGPT 4: „Create an image of a calculator.“
ChatGPT 4: „Create an image of a typical home computer in the 1990s.“
ChatGPT 4: „Create a visual respresentation of the world wide web.“

Performing 
complicated 

calculations at home

Programming, 
presentations, data 

analysis – all at home

Research, support, 
eLearning, sharing, 
solutions and ideas



CH-CH-CHANGES
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https://ai-tasks.de/en/2023/12/due-to-ai-prague-university-of-economics-replaces-bachelors-thesis/
https://arxiv.org/abs/2212.11661
https://www.kmk.org/fileadmin/Dateien/pdf/KMK/SWK/2024/SWK-2024-Impulspapier_LargeLanguageModels.pdf

No more physics 
essays?

Scientific advisory board 
recommends adoption of LLMs 
into the curriculum, creation of a 

LLM platform for students

No more bachelor 
theses?



TOWARDS EMMY/ISAAC
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ChatGPT 4: „Create a comic style image of a robot Emmy Noether inside a computer monitor answering questions from a student owl.”
ChatGPT 4: „Create a comic style image of a robot Isaac Newton inside a computer monitor answering questions from a student owl.”
ChatGPT 4: „Brainstorm ideas how instructors can use Large Language Models such as ChatGPT to improve university education, specifically in physics.“
ChatGPT 4: „Brainstorm ideas how Large Language Models such as ChatGPT can help students with their studies, specifically in physics.”

Students

- Personalized Tutoring
- Homework Help
- Interactive Problem Solving
- Study and Revision Guides
- Additional Explanations
- Visualization of Concepts
- QA Practice
- Translations
- Research Assistance

Educators

- Automated Feedback
- Customized Problem Sets
- LLM-assisted grading
- Assisting with Research Projects
- Translation and Accessibility
- Lab Reports and Presentations
- Discussion Facilitation
- Updating Course Materials
- Ethical Impact Analysis



MMLU
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https://arxiv.org/abs/2009.03300

2020:
Even GPT-3 performed 
near random chance

57 topics, including 
102 MC4 college 
physics questions

2024:
Best models achieve 

accuracies > 80%



INTRODUCING …
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Multi-Language Physics 101

830
MC5 

questions

5+ 
languages 

(WIP)
Github

(soon®)

Classical 
mechanics

Thermo-
dynamics

Atomic 
physics

Facts

Estimates

Few-step 
reasoning



GPT-4 ASSISTED TRANSLATIONS
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System: Translate the 
following into …

gpt-4-turbo-preview



RATED AND REFINED BY HUMANS
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ChatGPT 4: „Create a minimalist cartoon of a person reading and evaluating some written text on a computer screen.“

A: Perfect*

B: Minor revision

C: Substantial 
revision



LANGUAGE RATINGS
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Some translations may be 
awkward, but most are 

“usable”



EXAM TIME
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https://platform.openai.com
https://arxiv.org/abs/2402.10588

LLM

English system prompt 
for all languages



EXAM PROMPTS
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https://arxiv.org/abs/2312.16171v1
https://arxiv.org/abs/2305.14930

Answer the following multiple-choice question. 
There are five options A, B, C, D and E. 
One option is correct. 
Respond with the letter of the correct option: 

###Instruction### 
You are an expert physicist. 

Your task is to answer the following multiple-choice 
question. 

There are five options A, B, C, D and E. 
One option is correct. 

Do respond with the letter of the correct option. 
Think step by step. 

You will be penalized.

###Question### 

Base prompt:

PI prompt:



RESPONSE PARSING
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Regular 
expressions

String slicing

String search

GPT-4

Longest response: 2.3 kChars



GPT-3.5 RESPONSE LENGTHS
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Languages in 
alphabetical order

Base prompt first, 
PI prompt second

PI prompt drastically 
increases the typical 

response length



GPT-3.5 RESPONSE PARSING
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Modified prompt 
responses violate the 
expected format more 

frequently

Base prompt 
responses almost 
exclusively parsed 

using regex



GPT-3.5 PERFORMANCE
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44% to 61%

Little changes for EN, 
ES and IT

Huge gains for DE and 
PL



GPT-4 RESPONSE LENGTHS
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… but PI prompt 
reduces that

GPT-4 responses tend 
to be longer …



GPT-4 RESPONSE PARSING

16

Base prompt 
responses require 

some GPT-4 parsing 
… … while modified 

prompt responses are 
processed using regex



GPT-4 PERFORMANCE
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Staggering 
83% to 89%

Modified prompt 
reduces accuracy



MISTRAL 7B INSTRUCT
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https://gathnex.medium.com/mistral-7b-fine-tuning-a-step-by-step-guide-52122cdbeca8
https://huggingface.co/TheBloke/Mistral-7B-Instruct-v0.2-GGUF

Quantized models and fine-
tuning guides readily available



MISTRAL 7B INSTRUCT V0.2 RESPONSE LENGTHS
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Consistently fails at 
providing the expected 

output…



GPT-4 RESPONSE PARSING
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10x more work for the 
GPT-4 response 

parser



MISTRAL 7B INSTRUCT V0.2 PERFORMANCE
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Better than 
random chance … … but far below GPT-3.5 

(55%) or GPT-4 (85%)



TL;DR
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GPT-4 assisted 
translations are a viable 

way to increase coursework 
accessibility

mlphys101: A new 
benchmark to evaluate a 

model’s physics 
performance

Prompt engineering matters

GPT-3.5 survived the 
exams, GPT-4 aced them, 
Mistral has plenty of room 

for improvement

ChatGPT 4: „Visualize the concept of a take-home message.“



WHAT’S NEXT
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ChatGPT 4: „Create a comic style image of a robot Emmy Noether inside a computer monitor answering questions from a student owl.”
ChatGPT 4: „Create a comic style image of a robot Isaac Newton inside a computer monitor answering questions from a student owl.”

Excels at general text 
generation in English, 
but struggles with the 

physics

Fine-tuning on 
typical use-cases

Further training on 
scripts, lecture notes, 

books

100% @ mlphys101
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