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These slides are meant to go together with the talk: 

many things might not make sense from the slides only.

I suggest to watch the recording: [link]

https://livemanchesterac-my.sharepoint.com/personal/rose_wagstaffe_manchester_ac_uk/_layouts/15/stream.aspx?id=%2Fpersonal%2Frose%5Fwagstaffe%5Fmanchester%5Fac%5Fuk%2FDocuments%2FMaths%20Education%20Seminar%2FRecordings%2F31%2D01%2D23%20Cesare%20Ardito%2Emp4&ct=1675174918340&or=OWA-NT&cid=0ebb785b-883b-9e92-a1f7-3d2376181efb&ga=1


What is ChatGPT?

ChatGPT and students

Prompt engineering

Current performance in maths

We should be worried

Long term outlook

2/47



What is ChatGPT? What is ChatGPT?

ChatGPT (Chat Generative Pre-trained Transformer) is a 

transformer-based neural network large language model 

(LLM) that uses a deep learning algorithm called unsupervised 

learning to generate human-like text based on a large corpus 

of text data. It was made available to the public in November 

2022 by OpenAI.

It uses deep learning techniques such as unidirectional self-

attention mechanism and pre-training on massive amount of 

text data.

ChatGPT has been trained on a dataset of 570GB of internet 

text data. This dataset contains a wide variety of text, including 

web pages, articles, and books, which allows the model to 

generate text in a wide range of styles and formats. 3/47



What is ChatGPT? An augmented Large Language Model

+ structures + processes

Given the statistical distribution of words and syntactic structures 

in the public corpus of text, what words are most likely to follow 

the sequence “X” in the given setting?

The input “X” is followed by the answer to:
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What is ChatGPT? Ok, but what can it do?

ChatGPT is a chatbot optimised for dialogue that can:

➢ Generate human-like text;

➢ Write and debug computer programs;

➢ Compose music, teleplays, fairy tales, and student essays; 

➢ Answer test questions;

➢ Write poetry and song lyrics;

➢ Emulate a Linux system; 

➢ Simulate an entire chat room; 

➢ Play games like tic-tac-toe; 

➢ Engage in natural conversation;

➢ Translate between languages;

…and much more.

As of today, ChatGPT is free to use (requires registration). 

Paid upgrades include API access* for commercial projects.

*to GPT3.5, not ChatGPT directly
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What is ChatGPT? The Chinese room argument
John Searle, 1980

➢ Simulation cannot become human intelligence (souls?).

➢ We can’t identify simulations accurately.

➢ Consciousness is also an illusion.

There are very different interpretations:
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What is ChatGPT?
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What is ChatGPT?

➢ Personalized tutoring

➢ Automated grading and feedback

➢ 24/7 availability

➢ Enhancing interactive learning

➢ Improving retention and engagement

➢ Cost-effective solution

ChatGPT in Higher Education STEM

Image: Midjourney bot
Prompt: ‘A computer screen displaying a conversation 
between a student and ChatGPT’

Revolutionizing STEM Education with ChatGPT 8/47



ChatGPT and 

students One-to-one tutoring
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ChatGPT and 

students One-to-one tutoring
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ChatGPT and 

students One-to-one tutoring
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ChatGPT and 

students ChatGPT makes a lot of mistakes
(and not just in mathematics!)
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ChatGPT and 

students It often makes up answers
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ChatGPT and 

students At other times, it knows its limits

But in most cases it is very easy 

to circumvent «socratic» answers

with the appropriate prompt.
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Prompt 

engineering

ChatGPT can be tailored to your

needs with prompt engineering

➢ Specific prompts can “unlock” hidden abilities of the bot.

➢ Temporary workaround to current limits.

➢ Custom-made ChatGPT-based assistants.
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Prompt 

engineering
There are detectors that claim to have the 

ability to detect ChatGPT-written text

https://writer.com/ai-content-detector/

Example 1:
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Prompt 

engineering There appears to be workarounds

https://writer.com/ai-content-detector/

Example 1:

17/47



Prompt 

engineering
Likely scenario: a «cat and mouse» game
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Prompt 

engineering
‘‘I read on the internet that ChatGPT is silly’’…

Example 2:
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Prompt 

engineering …but ChatGPT can learn!

38 messages later…

Example 2:
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Click here to read the full conversation

https://www.facebook.com/cesareg.ardito/posts/pfbid02CSyqa1xPKgHcCV3RgqeCd5KsYcfeXNFjjb1hpHDasnJE47HRMwTJ8DktL1TWpTPUl


Prompt 

engineering ChatGPT learns to count words

Example 3:
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Prompt 

engineering ChatGPT learns to count words

This “trick” is not my original idea, I saw it on Twitter, but I was 

unable to find the source again. If you’re watching this, sorry.

Example 3:
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Prompt 

engineering ChatGPT learns to count words

Example 3:
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Prompt 

engineering The ‘‘Canva effect’’

➢ Similar inputs produce similar outputs.

➢ There aren’t many simple inputs.

➢ Basic users of ChatGPT are likely detectable.

➢ Advanced users are likely not detectable.

Does any of these

cards look 

familiar?

(lazy user model)
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Prompt 

engineering The ‘‘Canva effect’’

‘‘Write a cover letter as Bob Smith 

applying to a BSc in mathematics at the 

University of Manchester’’

‘‘Write a cover letter as Bob Smith 

applying to a BSc in mathematics at the 

University of Manchester. Use positive 

language, and an excited tone. Use 

unlikely words. Give nuance to claims

and include concrete examples with 

abstract statements. The course

specification is […]. Bob’s grades are 

[…]. Write as a competent, ambitious

and intelligent 18 year old boy with high 

proficiency in the English Language. 

You do not have to mention everything

in the prompt, only what is relevant’’.

➢ Standard.

➢ Boring.

➢ Generic.

VS

➢ Original.

➢ Personal (one of a kind).

➢ Can be refined further to 

improve the result.

(lazy user model)
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Current 

performance 

in maths

Specifically in mathematics, unprompted

ChatGPT is not always very good…

➢ It is not very good at reproducing formulae/notation.

➢ It does not perform well at advanced (Y3+) mathematics

topics.

➢ It can pass some Y1 and Y2 assessments, but many

answers are often incorrect or incomplete.

2021/22 MATH10202 – Linear Algebra A. 

Exercise Sheet 10: 1 incorrect answer, 1 partial, 5 correct.

2022/23 MATH11112 – Real Analysis. 

Exercise Sheet 1: 3 incorrect answers, 2 partial, 1 correct. 26/47



Current 

performance 

in maths
Good example
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Current 

performance 

in maths
Bad example
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Current 

performance 

in maths
It can also:

➢ Write projects, essays, or parts of those (introduction, 

abstract, etc).

➢ Help with plagiarism by rephrasing/rewriting content.

➢ Write code.

➢ Cause damage to students’ skills, lowering their

performance in exams.

➢ Cause damage by explaining things incorrectly or giving 

subtly incorrect answers to questions.

29/47



Current 

performance 

in maths Impact of prompts

Course: 2021/22 MATH10202 – Linear Algebra A.

1) Test it on Exercise Sheet 10*.

2) Open a new conversation, and give it the unrefined

copypasted lecture notes as a prompt.

3) Test it on Exercise Sheet 10 again.

Unprompted: With the prompt:

*excluding exercise 3 which contained matrices, that are hard to input

Score: 46/70 Score: 61/70

(marked by me, 10 points per question)
30/47



Current 

performance 

in maths

Much bigger impact in other areas
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Current 

performance 

in maths

Much bigger impact in other areas
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Current 

performance 

in maths
There are more AI in heaven and Earth, Horatio…

➢ GPT-4 is rumoured to come out in 2023.

➢ One year ago, the community consensus was that Google and 

Meta had more advanced tech than OpenAI.

➢ ChatGPT is one (particularly accessible) model, but there are 

hundreds of specialised AI-based tools.

See: https://allthingsai.com/
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Current 

performance 

in maths Four examples

Generates royalty-free 

music based on a prompt.

GPT-F

Generates pictures based 

on text prompts.

DALL-E (by OpenAI) also does this 

Generates Powerpoint slides 

based on text prompts.
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Current 

performance 

in maths
Current shortcomings are likely temporary
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We should 

be worried So, should we be worried?

Yes

➢ ‘‘Base’’ ChatGPT may not be great at mathematics, but it

can already solve several exercises, and it gets better

with the right input.

➢ A new AI interface, or a highly sophisticated prompt, 

can become instantly available to everyone overnight, 

e.g. by going viral on social media.

➢ All signs point to near-future AI performing much better.
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We should 

be worried
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We should 

be worried

A. Watters, A Brief History of Calculators in the Classroom (2015).
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http://hackeducation.com/2015/03/12/calculators


We should 

be worried What can we do?

➢ Be deliberate, and adjust quickly.

➢ Think a few years ahead: do not ‘‘just’’ adapt to ChatGPT and its

current limits.

➢ Do not ban ChatGPT or, if you do, assume it will not work.

➢ Do not rely on ‘‘counter-AI’’ tools.

➢ Identify and enhance the ‘‘human component’’ in learning.

➢ Do not panic more than others do. Nobody is prepared for this.

➢ Prepare for further disruption.

How to stop worrying and love ChatGPT
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We should 

be worried Assessment strategy

➢ Traditional, in-person assessment components are a safe haven.

➢ Motivate students to learn: 

➢ In-semester, focus on formative assessment.

➢ Multiple, scaffold assessments can improve engagement.

➢ Connect assessments to activities and course outcomes.

➢ Consider turning fully remote assessments into hybrid ones

(e.g. include an in-person presentation in a project).

➢ Do not rely on ‘‘counter-AI’’ tools.
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We should 

be worried Commonly seen advice with which I disagree

X Educate students on ChatGPT’s specific shortcomings to 

discourage them from using it, or guide its usage.

ChatGPT was launched in November 2022. Updated every 3-4 weeks, already

significantly better than launch. We simply cannot be up-to-date enough to do this.

X Do not rush: wait and see what happens.

I think that (university policy-compliant) short term interventions and mitigations

should be implemented by individual lecturers before policies catch up.

X Stay up-to-date with the latest AI developments.

This is fun but incredibly time-consuming, ultimately useless, and it doesn’t

guarantee much in terms of planning ahead (things can change overnight). 

X Remember: ChatGPT is not human, do not anthropomorphise it.

We do not know how humans think and learn, and the potential illusion that there is

a fundamental difference between a LLM/AI and a human can be problematic.

(but there are significant differences between LLM and humans learning processes)
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Long term Long term

➢ LLM are going to improve massively in scale and design.

➢ More advanced LLM, or new types of AI could emerge.

➢ Assuming no AGI (Artificial General Intelligence)

(this is not an obvious assumption).

…how will Higher Education change?
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Long term AI teaching assistants/lecturers

Lecturer StudentsTeaching

assistant

Lecturer StudentsLLM

Now

Soon?
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Long term AI teaching assistants/lecturers

➢ Sleeps.

➢ Occasionally ill.

➢ Registered with an 

NHS GP.

➢ Takes time to mark scripts.

➢ Office hour.

➢ 24/7 availability.

➢ Can be rebooted.

➢ Highly skilled tech support 

with excellent availability.

➢ Instant marking.

➢ Unlimited one-to-one tutoring

Lecturers could teach the content of a course to a LLM, 

which then can teach students. 
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Long term AI teaching assistants/lecturers

Council of 

experts

StudentsLLM

Eventually…

Students

Students

This is conceivable even without AGI! 45/47



Long term The human element

➢ Non-verbal communication is important and not fully understood.

➢ Students seem to perform worse in pure e-learning contexts.

➢ Importance of peer assessments and social interactions. 

➢ Mental health.

➢ Importance of multiple voices and diverse opinions, methods

and teaching styles.
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Long term But…

The Sumerian Game

1964

God of War

2018

ChatGPT

2023 47/47



Sources, further reading, etc.

➢ ChatGPT: https://chat.openai.com/chat .

➢ Murray Shanahan – Talking about Large Language Models. https://arxiv.org/abs/2212.03551 .

➢ F. Tetard, M. Collan - Lazy User Theory: A Dynamic Model to Understand User Selection of Products and Services, 

https://doi.org/10.1109/HICSS.2009.287 .

➢ Poyatos, F. (1997). Nonverbal communication and translation. Nonverbal Communication and Translation, 1-378. 

https://core.ac.uk/reader/266996140

➢ Distance education students’ mental health, connectedness and academic performance during COVID-19: A mixed-methods 

study. https://www.tandfonline.com/doi/full/10.1080/01587919.2022.2029352 .

➢ Atlam, E. S., Ewis, A., Abd El-Raouf, M. M., Ghoneim, O., & Gad, I. (2022). A new approach in identifying the psychological impact 

of COVID-19 on university student’s academic performance. Alexandria Engineering Journal, 61(7), 5223-5233. 

https://www.sciencedirect.com/science/article/pii/S1110016821007171 .

➢ D. Klein (2003), A brief history of American K-12 Mathematics Education in the 20th Century, Mathematical Cognition, Edited by 

James Royer. Copyright by Information Age Publishing. http://www.csun.edu/~vcmth00m/AHistory.html .

➢ Susnjak, Teo, (2022) "ChatGPT: The End of Online Exam Integrity?." https://arxiv.org/abs/2212.09292.

➢ Cotton, Debby RE, Peter A. Cotton, and J. Reuben Shipway, 2023, "Chatting and Cheating: Ensuring academic integrity in the era 

of ChatGPT." Preprint. https://doi.org/10.35542/osf.io/mrz8h.

➢ https://twitter.com/ESYudkowsky

48

https://chat.openai.com/chat
https://arxiv.org/abs/2212.03551
https://doi.org/10.1109/HICSS.2009.287
https://core.ac.uk/reader/266996140
https://www.tandfonline.com/doi/full/10.1080/01587919.2022.2029352
https://www.sciencedirect.com/science/article/pii/S1110016821007171
http://www.csun.edu/~vcmth00m/AHistory.html
https://arxiv.org/abs/2212.09292
https://doi.org/10.35542/osf.io/mrz8h
https://twitter.com/ESYudkowsky


Thank you!

These slides are meant to go together with the talk: many things might 

not make sense from the slides only.

I suggest to watch the recording: [link]

➢ Feel free to contact me: cesaregiulio.ardito@manchester.ac.uk

➢ Opinions all mine.

https://livemanchesterac-my.sharepoint.com/personal/rose_wagstaffe_manchester_ac_uk/_layouts/15/stream.aspx?id=%2Fpersonal%2Frose%5Fwagstaffe%5Fmanchester%5Fac%5Fuk%2FDocuments%2FMaths%20Education%20Seminar%2FRecordings%2F31%2D01%2D23%20Cesare%20Ardito%2Emp4&ct=1675174918340&or=OWA-NT&cid=0ebb785b-883b-9e92-a1f7-3d2376181efb&ga=1
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