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Caveat

Perspectives on education are personal, contextual 
and shaped by place and experience 
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Caveat

The research in this space is thin. The recent pace 
of change far outstrips the pace of the scientific 

process. 
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Writing (~3500 BCE) 

Developed by Sumerians of 
Mesopotamia to record commodity 
accounts 

First deciphered in late early 19C 

 

A brief history of technology and tools for  
mathematics education
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Printing Press (1440 CE) 

Developed by Gutenberg, a 
goldsmith in Germany 

Enables mass reproduction of text 
at a lower cost than employing 
monks in scriptoria 

A brief history of technology and tools for  
mathematics education
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Calculator/Programmable 
Calculator (1967/1974) 

Developed by Texas Instruments / 
Hewlett Packard 

No longer do you need an “expert” 
to check your computation. 
 

A brief history of technology and tools for  
mathematics education
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The Internet 

Online resources and 
communities. 

No longer do you need a local 
“expert” to check your reasoning. 
 

A brief history of technology and tools for  
mathematics education

English Wikipedia
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Wolfram Alpha (2009) 

Easy access to symbolic 
computation. 

No need for an expert to check 
algebraic work. Can generate full 
solutions.

A brief history of technology and tools for  
mathematics education
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A brief history of technology and tools for  
mathematics education

Each of these innovations permit the move of the 
learner away from the expert.
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The Evolving Student* Toolkit

A brief history of technology and tools for  
mathematics education

*In first-world western-style education
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A brief history of technology and tools for  
mathematics education
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The Evolving Student Toolkit 

 

A brief history of technology and tools for  
mathematics education



Melbourne Centre for the Study of Higher Education 

An Introduction to Generative AI

melbourne-cshe.unimelb.edu.au



19

An Introduction to Generative AI

“Generative AI (GenAI) is an artificial intelligence (AI) 
technology that automatically generates content 
in response to prompts written in natural-language 
conversational interfaces”
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An Introduction to Generative AI

Large amounts of data are used to train a model, which 
determines how different parts of the data relate to  
each other. 

The system responds to a query by dynamically  
generating text that statistically mimics the data set.
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An Introduction to Generative AI

I went to the station and I waited on the platform for the train.
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An Introduction to Generative AI

I went to the station and I waited on the platform for the train.
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An Introduction to Generative AI

I was going to miss the train so I had to run to the            X

     is a random variable       X
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An Introduction to Generative AI

I was going to miss the train so I had to run to the station 

Pr(X = station) > 0
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An Introduction to Generative AI

I was going to miss the train so I had to run to the platform  

Pr(X = platform) > 0
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An Introduction to Generative AI

I was going to miss the train so I had to run to the toilet  

Pr(X = toilet) = ϵ
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An Introduction to Generative AI
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An Introduction to Generative AI
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An Introduction to Generative AI
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An Introduction to Generative AI
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An Introduction to Generative AI

Generative AI is an excellent resource for things with 
lots of consistent online resources for it to learn from.
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An Introduction to Generative AI
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An Introduction to Generative AI
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An Introduction to Generative AI
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An Introduction to Generative AI

In a world of generative AI the link between the ability to 
produce prose on an introductory topic and mastery of 
that topic is significantly frayed. The ability to produce 
cogent prose no longer strongly implies credibility. 
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An Introduction to Generative AI

In a world of generative AI the link between the ability to 
produce prose on an introductory topic and mastery of 
that topic is significantly frayed. The ability to produce 
cogent prose no longer strongly implies credibility.  

When should the ability to write (in English) contribute to a 
student’s achievement in mathematics?
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Generative AI as a tool for students
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Generative AI as a tool for students
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Generative AI as a tool for students
An elephant in the room: academic integrity. 
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Generative AI as a tool for students

Julian is working on some formative assessment. After 
working through their assignment, they go talk to their 
older sister about the questions and their solutions. 
Following their conversation, Julian makes some 
changes to their assignment before submitting it.
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Generative AI as a tool for students

Has Julian violated: 

- the letter of your institution’s academic integrity policy? 
- the spirit of your institution’s academic integrity policy? 
- your own sense of the meaning of academic integrity?
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Generative AI as a tool for students

Some things one might consider: 

- did Julian’s sister tell them the answers or provide them support 
in finding it themselves?  

- does Julian understand the answers they have submitted? 

- did Julian learn something about mathematics as a result of 
having the conversation? 
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Generative AI as a tool for students

How does your perspective change if we substitute Julian’s 
sister for: 

- their teacher? 
- a classmate? 
- a paid private tutor? 
- a online “help” website? 
- chatGPT? 



45

Generative AI as a tool for students

If formative assessment exists to help students 
recognise the limits of their own understanding and 
take steps to fill in the gaps, then why do we care how/
when a student acting in good faith does this? 
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Generative AI as a tool for students
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Generative AI as a tool for students
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The Evolving Student Toolkit 

 

A brief history of mathematics technology  
and tools for education
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Generative AI as a tool for students

 
It is possible for a student to use genAI authentically as 
part of their learning: 

- study planning 
- additional practice problems 
- socratic learning 
- solution review 
- bigger-picture ideas and connections
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Generative AI as a tool for students

 
The role of the curator 
(i.e., educator) is to 
guide students on 
helpful use of this 
technology as part of 
their mathematical 
development.
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Generative AI as a tool for educators
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Generative AI as a tool for educators

Problem: Students might sit tests at different times. I need 
to create multiple versions. This is tedious and doesn’t 
require the same creativity as making the first version of 
the test.
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Generative AI as a tool for educators
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Generative AI as a tool for educators

context + task + output



55

Generative AI as a tool for educators

Problem: Checking exam solutions is tedious. I usually 
make mistakes. 

I can’t rely on genAI to not make any mistakes, but the 
mistakes it makes will be different to the mistakes I make.
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Generative AI as a tool for educators
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Generative AI as a tool for educators

Problem: Mathematical typesetting is a pain.
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Generative AI as a tool for educators
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Generative AI as a tool for educators

Generative AI is excellent at doing some the tedious work 
of an educator. It is not a substitute for my content expertise.
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What do we need to do?

Embrace our role as curators of knowledge
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What do we need to do?

Play with new technology. Don’t rely on advice from 
“experts”. There are no silver bullets.
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What do we need to do?

Continuously interrogate the how, the why and the what of 
our curricula, our teaching and learning activities and the 
limits we place on student use of technology.
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What do we need to do?

Recognise the world has changed. Your students and your 
junior colleagues are not just younger and more 
inexperienced versions of yourself. 
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What do we need to do?

Push our leaders for resources to face these challenges.



66

What do we need to do?

Cultivate an attitude of mathematics (education) as 
relational, cultural and human endeavour.
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What do we need to do?
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What do we need to do?

ℂ = {a + bi ∣ a, b ∈ ℝ}

(a + bi) + (c + di) = (a + c) + (b + d)i

(a + bi)(c + di) = ac + adi + bci + bdi2

(a, bi)(c, di) = (ac − bd, ad + bc)

i2 = − 1 ℂ = ℝ × ℝ

(a, b) + (c, d) = (a + c, b + d)

(a + bi)(c + di) = (ac − bd) + (ad + bc)i
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What do we need to do?

Dr Sally Kuhlmann MAST10017/18 Foundation Mathematics 1/2
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