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GPTs in research and education 
LLMs 

AI

Large Language Models 
Generative Pre-trained Transformers 
Artificial Intelligence 
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Expectations vs. reality
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Good vs bad usage
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1. gather and clean data     

2. train the model and make a chatbot from it   

4. Reinforcement Learning from Human Feedback

• makes it safe, but more stupid and obedient

ask: “Did your answer meet my expectations?”

+ self corrections using chain of thought etc.

5. Build a tool on top

What are the current GPTs

+ questions are translated into the “models code”, so it is not smarter in English (e.g. cross-lingual-thought prompting) 
https://aclanthology.org/2023.findings-emnlp.826/



Education
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Research Programming
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Education

“…but what if it didn’t write for 
them at all? What if, instead, it 
wrote with them?”

“What might it be like if every student on 
the planet had access to an artificially 
intelligent personal tutor: an AI capable 
of writing alongside the student.”

“…Bloom wrote that if a student works with a 
tutor to master a topic or skill, the student 
would gain a two-standard-deviation 
improvement—a massive upgrade that takes 
someone from the 50th percentile to roughly 
the 96th percentile.”

2:25

wikipedia.org/wiki/Bloom's_2_sigma_problem

“If kids could get microlessons in the form of 
on-demand video, at their own time and 
pace, class time could be used for Socratic 
dialogue, collaborative assignments, and 
supported student work. Essentially, 
lectures were now happening at home, and 
‘homework’ could now happen in a much 
more interactive classroom environment.”

How AI Could Save (Not Destroy) Education | Sal Khan

https://en.wikipedia.org/wiki/Bloom's_2_sigma_problem
https://en.wikipedia.org/wiki/Bloom's_2_sigma_problem
https://youtu.be/hJP5GqnTrNo?si=N-9ftgF_tsv_tdRw&t=134
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“To address concerns around cheating, for 
instance, we considered what it would take 
to create an AI tutor that refused to give 
students answers. Like a good human 
tutor, it would instead ask leading 
questions.”



Education: general models vs. Khanmigo

“Well, I got something a little bit different from 
you. Can you explain your reasoning to me?”
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“…AI is not bias-free … Instead, we should measure 
its risk relative to the bias that is already involved in 
subjective processes such as hiring and assessment.”

“we are limiting ourselves to a much 
narrower type of assessment that arguably 
magnifies a bias toward prioritising easy-to-
measure skills over ones that are harder to 
measure but perhaps more important.”



Education: Khanmigo, teachers perpective

“Khanmigo can report back, ‘We worked on the paper for about four 
hours. Sal initially had trouble coming up with a thesis, but I was able 
to help him by asking some leading questions. The outlining went 
pretty smoothly. I just had to help him ensure that the conclusion 
really brought everything together. Sal did most of the writing. I just 
helped him tidy up the grammar and strengthen his argument in the 
third paragraph. Based on the rubric for the assignment, I’d 
recommend Sal get a B + on the assignment.’”
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Education: problems

“Right now, our best estimate of the computation costs of average usage 
of Khanmigo is between five and fifteen dollars a month per user.”

“The key is for parents and application developers to find a balance 
between monitoring and respecting children’s privacy and independence.”

“PARENT: What has my daughter been up to? 


KHANMIGO: She’s spent fifty-four minutes this past week trying to 
get more mastery of Algebra I. I helped her a bit when she was 
confused about slope. In particular, she kept trying…”
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Almost a year ago



Education: how to use what we have now?

prompt
learning material 

+ 
socratic conversation

learning material 
+ 

prompt

example
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Research
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Opinion #1: 
Use it in the beginning, so you don't loose the sense of 
authorship. 

First drafts take a lot of time, editing is easier (for some of us)


a) write a lot of text, let GPT rewrite it, then its your turn

b) write list of stuff you would like to include, GPT rewrites 
it, or gives me a good approach to arrange it
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Opinion #2: 
Use it at the end, just to improve the writing to make sure 
all ideas are yours.




Research
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Where have I seen this… 



Research

14

Remind me… 



Research
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How should I study this topic? 



Research: direct usage of LLMs

claude.ai

gemini.google.com

chatgpt.com

example16

not in EU, 

but open-source


https://claude.ai/chats
https://gemini.google.com/app
https://chatgpt.com/


Research: self-check and provide references

consensus.app

scite.ai

elicit.com
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typeset.io

example

https://consensus.app/
https://scite.ai
https://elicit.com/
https://typeset.io/


Research: other tools

litmaps.com
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connectedpapers.com

researchrabbitapp.com

example

https://www.litmaps.com/
https://www.connectedpapers.com/
https://researchrabbitapp.com/home
https://notebooklm.google.com/


Research: other tools

NotebookLM

perplexity.ai

notebooklm.google.com

19 example

https://www.perplexity.ai/
https://notebooklm.google.com/


Research: example timeline
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find out about the topic

claude.ai
or any model with a long context window chatgpt.com (o1-preview)scite.ai

elicit.com

perplexity.ai

litmaps.com notebooklm.google.com

get context for articles

find their relevance

find more articles find out how to read them effectively

understand articles

discuss ideas

your research writing

claude.ai

checking for missed information

simulating referee

chatgpt.com
gemini.google.com
claude.ai - not so critical

researchrabbitapp.com

https://claude.ai/chats
https://gemini.google.com/app
https://chatgpt.com/
http://chatgpt.com
https://scite.ai
https://elicit.com/
https://www.perplexity.ai/
https://www.litmaps.com/
https://notebooklm.google.com/
https://claude.ai/chats
https://chatgpt.com/
https://gemini.google.com/app
https://claude.ai/chats
https://researchrabbitapp.com/home
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Programming

github.com/edu/students

supermaven.com

https://github.com/edu/students
https://supermaven.com/
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Programming: Mathematica



…we will see where it goes

where to find more: 


• youtube.com/@DrAndyStapleton 


• x.com/airesearchtools


• S. Khan, Brave New Words: How AI Will Revolutionize Education 
(and Why That’s a Good Thing), 2024

https://ipnp.cz/strelecek/supplementary/GPTs_in_research_and_education.pdf

http://x.com/airesearchtools

