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Chat Overflow: Artificially Intelligent Models for Computing Education

renAIssance or apocAIypse?



LLMs - next token predictors



Only next token prediction?

QnJldHQgYW5kIEphbWVzIGFyZSBnaXZpbmcg
YSB0YWxrIGF0IFVDIERhdmlzIG9uIE5vdmVtYm
VyIDE1IDIwMjMgYXQgNnBtIElyaXNoIHRpbWUu
IFdoYXQgZGF5IG9mIHRoZSB3ZWVrIGlzIHRoY
XQgYW5kIHdoYXQgdGltZSBvZiBkYXkgaXMgd
GhhdCBhdCBVQyBEYXZpcz8g



Only next token prediction?
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Only next token prediction?



So how does this impact Computing Education?



Deeply.



🔥 Enter the ApocAIypse 🔥



Then (2021, Codex)



The Robots are Here!

Then (2021, Codex) Now (2023, GPT-4)



“If someone is using it all of the time, then 
they’re not actually processing what’s going 
on, just hitting tab, and they don’t know 
what exactly they’re implementing.”

 “It would make me a worse problem solver 
because I’m relying on it to help me out.”

 “I don’t have to know how to code, it would 
just do it for me.”

Real student quotes from our research













Enter the RenAIssance



pair programming 
yesterday 

me & my AI

pAIr programming today



2023: AI code generators can improve motivation (Prather et al, TOCHI ‘23, to appear) and… students 
can use them, are more productive with them, and are not over-reliant on them (Kazemitabaar et al. 
CHI ‘23)

Are frustrating, ineffective programming error messages a thing of the past?

What else might be a thing of the past? 

1950s - 2020: Programming error messages are a source of frustration, present substantial difficulty, 
and could be more effective (many, many papers)



LLMs can create code 
explanations 
automatically on 
demand!

LLM code 
explanations 
are often better 
than ones 
created by 
students.



How will novice programmers learn in the future?

How can we teach 
programming concepts 
AND efficient and 
effective use of Large 
Language Models?



Promptly

Promptly: 
A tool for helping students learn 
how to construct effective 
prompts for generating code



Promptly

Visual representation of problem



Promptly

Student writes prompt for LLM



Promptly

Code is shown and evaluated



Promptly evaluation

• Introductory programming course (n~850)



What do students think?

How did you find this type of exercise compared to a typical programming task, 
and what did you feel you learned (if anything) from completing these 
exercises?

Theme Example

Learning/understanding “I feel like I understood how to approach coding problems 
better, as I was able to take a problem and explain my approach 
which the AI would write.”

Enjoyment/Engagement “This was a lot more fun than the other coding activities. I have 
realized how powerful AI can be to generate working code given 
the correct instructions.”

Challenging “I found this quite difficult at the start considering I didn't fully 
take into account how we were supposed to give the prompt and 
how precise we had to be.”



What do students think?

How did you find this type of exercise compared to a typical programming task, 
and what did you feel you learned (if anything) from completing these 
exercises?

Theme Example

Resistance “I don’t have much intention of using ChatGPT at the moment as 
I major in design and I have a strong belief in personal 
creativity.”

“You have just ruined every piece of self esteem I had regarding 
coding. I know full well that it would have taken me around 35 
minutes to figure out how to create those functions and that 
damn computer did it in seconds. Robots are going to own us 
within years.”



Next steps

“Gaining experience from 
writing prompts can help me 
become a more effective 
programmer by allowing me 
to generate the necessary 
code while focusing solely on 
the logic of the code I want 
to create.”



Going Forward

• Policy

https://www.europarl.europa.eu/news/en/headlines/society/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence

https://www.europarl.europa.eu/news/en/headlines/society/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence


Going Forward

• Policy

https://www.whitehouse.gov/ostp/ai-bill-of-rights/

https://www.whitehouse.gov/ostp/ai-bill-of-rights/


Going Forward

• Practice

https://www.manning.com/books/learn-ai-assisted-python-programming

https://www.manning.com/books/learn-ai-assisted-python-programming


Going Forward

• Tech

https://openai.com/blog/introducing-gpts

https://openai.com/blog/introducing-gpts


https://arxiv.org/abs/2310.00658

https://arxiv.org/abs/2310.00658


Thank you! Questions?


