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1. An introduction to AI & GenAI (20')
● History of AI
● The AI zoo
● Large Language Models (LLM) and Generative AI

1. Practical strategies to support the delivery of the Mathematics Curriculum (in Primary 
Schools) (35')
● Using GenAI to plan lessons
● To explore teaching ideas
● To develop assessment tools and worksheets
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Today’s focus





What is Artificial Intelligence, 
GenAI and LLM?

Sebastian

Image created using ChatGPT
You are a painter. Create an image 
representing Artificial Intelligence.

With many, many, thanks to Diego 
Slezak and Marco Montali for sharing 
many slides and ideas with me. 
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"It was a wonderful and extremely 
human move. I had played a lot 
of computers but had never 
experienced anything like this. I 
could feel —I could smell— a 
new kind of intelligence across 
the table"

Garry Kasparov, 1996
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https://time.com/archive/6728763/the-day-that-i-sensed-a-new-kind-of-intelligence/
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https://en.wikipedia.org/wiki/AlphaGo_versus_Lee_Sedol
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Intelligence or brute force?
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https://views4you.com/ai-tools-
usage-statistics-report-2025
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Explosion of ChatGPT users



"AI has gained some 
remarkable abilities to 
manipulate and generate 
language, whether with 
words, sounds or images. 
AI has thereby hacked the 
operating system of our 
civilisation." 

Yuval Harari, historian
2023
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https://www.economist.com/by-invitation/2023/04/28/yuval-noah-harari-argues-that-ai-has-hacked-the-operating-system-of-human-civilisation
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How to move to the right?

1. Complex Problem-Solving & System 
Thinking

○ Algorithmic thinking beyond standard patterns
○ Understanding requirements deeply
○ System design and modeling
○ Strong technical expertise: judge & evaluate 

quickly and accurately
○ Experimentation and research mindset
○ Deep technical learner: learn how to learn

2. Professional and soft skills
○ Good communication: oral and writing
○ Ethical conduct: promote trust
○ Mentoring juniors (even AI-assisted ones)
○ Multi-disciplinary approach
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What is AI?

"AI is the study of how to 
make real computers act like 
the ones in the movies." 

— Bill Bulko

https://www.cs.utexas.edu/%7Ebulko/


What is Artificial Intelligence?
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Reasoning

Perception

Action

Learning

"AI is the study of intelligent behavior
achieved through computational means" 

— Hector Levesque

Intelligent behavior?
- The capacity to acquire and apply 

knowledge
- Bringing what you know to bear on 

what you are doing

"Ability to achieve goals in a wide range 
of environments." — Legg and Hutter

https://www.cs.toronto.edu/%7Ehector/
https://arxiv.org/abs/0706.3639


Generative AI
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What is it? How does it work?



Classification in health
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Neural 
Networks

+
GPU

+
Lots of data
(enormous)

Image: link

https://www.sciencedirect.com/science/article/pii/S156849462101036X
https://www.sciencedirect.com/science/article/pii/S156849462101036X


LL
M

s

Source: link

https://osstyn.co.uk/understanding-system-1-system-2-in-ai-reasoning/
https://osstyn.co.uk/understanding-system-1-system-2-in-ai-reasoning/
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A story teller, what out!

https://chatgpt.com/s/t_69316621815481918d609ed03ee18e45
https://chatgpt.com/s/t_693165f4f47081918c6011e95ac89476






!

Photo of a hand with exactly four fingers
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● GenAI is not a (full) brain.
○ Missing System 2! The declarative learning and reasoning

● It is great at assembling and ordering information – sometimes “too eager” to help.
○ A fantastic story-teller from vast previously seen text.

● No grounding on "truth" and "causality" — a fiction machine
● Overreliance creates dependency of use

○ Impacts our System 2 development
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Not a brain like ours…
.



Prompting strategies to 
support delivery of the 
mathematics curriculum

Image created using ChatGPT
You are an artist. Make an image that shows 
artificial intelligence working alongside a 
mathematics teacher.



• Victorian Curriculum context:
‒ find equivalent representations of fractions using related denominators and make 

connections between fractions and decimal notation (VC2M4N03)
‒ compare and order common unit fractions with the same and related denominators, 

including mixed numerals, applying knowledge of factors and multiples; represent 
these fractions on a number line (VC2M5N03)

‒ apply knowledge of equivalence to compare, order and represent common fractions, 
including halves, thirds and quarters, on the same number line and justify their order 
(VC2M6N03)
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Today’s focus: Fractions

https://victoriancurriculum.vcaa.vic.edu.au/Curriculum/ContentDescription/VC2M4N03
https://f10.vcaa.vic.edu.au/learning-areas/mathematics/curriculum?cd=VC2M5N03
https://f10.vcaa.vic.edu.au/learning-areas/mathematics/curriculum?cd=VC2M6N03


1. Planning & Reflection:
Developing lesson plans, resources, etc.

2. Refreshing:
Update resources, formatting, file types, etc.

3. Improvising:
Developing ideas, considering different approaches, etc.

4. Personalising:
Modify resources for particular students, create differentiated activities, etc.

5. Collaborating:
Summarise notes from meetings, convert handwritten notes to typed, etc.

6. Communicating:

Draft emails, report comments, feedback, etc.

Potential uses for GenAI (Furze, 
2024)
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Expert teaching
• “It is what one needs to know, and the skills one needs to command, in order to make and 

justify the many different kinds of decisions of which teaching is constituted” (Alexander, 2008, p. 47)

• Characterised by careful management of students and of ideas within classroom 
discourse (Shulman, 1987)

Pedagogical practices
• Metaphorical description of “deep pool” recognises challenge of capturing classroom 

practices (Alexander, 2015, p. 253) 

• Teachers develop sophisticated practices that represent the accumulated ‘wisdom’ of their 
professional experiences in the classroom (Shulman, 1987)
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Teacher expertise in the age of AI



In contrast,
Expected practices evident in AI generated lesson plans will be drawn from existing text-
based resources and will be detached from any experiential learning

Consequently,
There may be a disconnect between the pedagogical practices of AI and the pedagogical 
practices of an experienced classroom teacher
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GenAI and teacher expertise *



About quality prompting
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About quality prompting (cont.)
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Is this nonsense?

(could be shown to students as 
example of silly responses)
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● How might you need to edit 
the quiz for your class?

● Are the questions produced 
at the right level for your 
class?

● Variety, questions you have 
not thought about.



Max Stephens and Scott Cameron | MMC25 Page [41]

● What makes this quiz more 
difficult?

● (larger numbers)

● Q4 includes redundant 
statement

● Q3 is good!
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How could this be 
improved?

Mark-up your paper 
copy with your 
adaptation.
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Why is this a better 
quiz?



Find good metaphors…
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Using ‘web search’ facility about fraction 
misconceptions



1. GenAI can be a useful ‘teaching assistant’ with its capacity to draw upon a range of 
examples that a single teacher may not consider or have time to locate, but…..
○ Carefully considered prompts are needed
○ Outputs need to be carefully reviewed and refined before being used in the 

classroom
○ GenAI responses are not perfect, and re-prompting may be needed

2. Teacher expertise is needed to…
○ Decide whether GenAI response is appropriate for your students
○ Check the mathematical accuracy of GenAI responses
○ Ask for further clarification of the GenAI responses
○ Ask for simplifications and extensions where necessary
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Key take-aways

Gemini img



● At the end of the day GenAI is just making decisions based on statistics and likelihood 
wrt (lots of) previously seen text

● So, it’s very important to understand that it can give lots of false and/or unevaluated 
information as well -

● GenAI/LLM is just a "story-teller" or a "fiction machine"

● Teachers therefore must be careful about the quality and specificity of their prompts 

● Teachers also must have enough understanding/competence of the context to assess 
the accuracy of the output from GenAI
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Key take-aways



● This important message for students

● Is also an important message for teachers

● Copying and pasting is not teaching
● Teaching is about:

○ Thinking first
○ Asking questions

● AI can help create informed critical knowledge
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AI Smart Kids (and thinking teachers too)
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Relevant Resources
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Thank you!
Sebastian: sebastian.sardina@rmit.edu.au
Max: m.stephens@unimelb.edu.au
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The AI Diversity

A current 
"revolution"

Source: medium

https://medium.com/@SimplifyingFutureTech/exploring-the-subsets-of-artificial-intelligence-45fecd844716
https://medium.com/@SimplifyingFutureTech/exploring-the-subsets-of-artificial-intelligence-45fecd844716


1950 1960 1970 1980 1990 2000 2010 2020

1956: Dartmouth Conference “AI summer” 
(J ohn McCarthy, Marvin Minsky, Allan 
Newell, Herbert Simon)

1974–1980: the firs t “AI winter”: 
theoretical and practical limitations , 
mass ive cuts  to research.

1959: McCarthy e Minsky 
es tablish “MIT AI Lab”

1950: Turing imitation game 1980s : the success  of expert 
sys tems  and the J apanese Fifth 
Generation project (Prolog)

1995–2005: advances  in several areas  
us ing symbolic approaches  (logis tics , 
data mining, medicine)

2005–today: the success  of 
s tatis tical techniques  and of 
machine learning.

2020–today: AI becomes  an 
important topic for society.

1987–1995: a dose of reality 
and the second “AI winter.”

1970: great 
enthus iasm and 
exceptional 
performance (LISP)

1966: Weizenbaum 
develops  ELIZA 
psychotherapis t 
sys tem at MIT

2022: OpenAI 
releases  ChatGPT



risk of trusting 
the "magic" 

without 
questioning!!

We must 
have some 

(basic) 
knowledge

https://chrismarlowe.wordpress.com/wp-content/uploads/2008/10/acclarkesm1.jpg


What's the next word
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In recess, the children went …

In recess, the children went outside …

In recess, the children went outside to …

In recess, the children went outside to play …

In recess, the children went outside to play in …

In recess, the children went outside to play in the …

In recess, the children went outside to play in the playground.



What about the following continuations…

Page [59]

In recess, the children went outside …
In recess, the children went outside banana … ?

In recess, the children went outside recess … ?

In recess, the children went outside to play, quicklyly … ?



Generative AI and LLM: What do they do?
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In recess, the children went …
In recess, the children went outside …
In recess, the children went outside to …
In recess, the children went outside to play …
In recess, the children went outside to play in …
In recess, the children went outside to play in the …
In recess, the children went outside to play in the playground.

A way of learning:

P(next word | context words)



Neuron: linear combination of input values
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x1n1 + x2n2 +... + x384n384
weight parameters 

to learn!

by training and testing on LOTS 
of known examples!!
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Learning & Teaching in the era of AI (video)

Prof. Barbara Oakley

https://www.youtube.com/watch?v=j-ZggBd9t8k
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