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A world without mathematics? 

What would disappear? 

What would we no longer be able to 

do?

How would our lives change?



Ethnomathematics

• How different cultures approach 
Mathematics



The Iceberg model The Goompi model

From: Teaching Mathematics from a Cultural Perspective

By Dr Chris Matthews



Neuroscience of numbers

Accessed at: 

https://www.researchgate.net/publication/5338665_Log_or_Linear_Distinct_Intuiti

ons_of_the_Number_Scale_in_Western_and_Amazonian_Indigene_Cultures

Accessed at: 

https://pib.socioambiental.org/en/Povo:Munduruku

https://www.researchgate.net/publication/5338665_Log_or_Linear_Distinct_Intuitions_of_the_Number_Scale_in_Western_and_Amazonian_Indigene_Cultures
https://pib.socioambiental.org/en/Povo:Munduruku


The NSW Working 
Mathematically journey…

…our history and culture



The Working Mathematically journey…



Some time ago…1966



Some time ago…1966

Understanding

Skills

Knowledge



A fair while ago…1989



A fair while ago…1989 Understanding

Skills

Knowledge



A fair while ago…1989



A while ago…2003



Not so long ago…2012

Accessed at: https://nap.nationalacademies.org/read/9822/chapter/6#117



2018 to 2022

WM does not have a dedicated outcome.

Working Mathematically is integral to the learning 

process in mathematics.

Stage 6 syllabuses 2017-18 Numeracy CEC syllabus 2022



Now and into the future…

• The Working mathematically
processes present in the new 
Mathematics K–10 syllabus are:

• Communicating

• Understanding and fluency

• Reasoning

• Problem solving

New K-10 Syllabus

MAO-WM-01 Working mathematically: develops understanding and fluency in mathematics 
through exploring and connecting mathematical concepts, choosing and applying mathematical 
techniques to solve problems, and communicating their thinking and reasoning coherently and 
clearly



The Working Mathematically journey…

MAO-WM-01 Working mathematically: develops 
understanding and fluency in mathematics through 
exploring and connecting mathematical concepts, choosing 
and applying mathematical techniques to solve problems, 
and communicating their thinking and reasoning coherently 
and clearly

Objective:  develop understanding and fluency 
in mathematics through inquiry, exploring and 
connecting mathematical concepts, choosing 
and applying problem-solving skills and 
mathematical techniques, communication and 
reasoning 



Where to now…

… 𝐵𝑙𝑎𝑐𝑘 + 𝑊ℎ𝑖𝑡𝑒 = 𝑔𝑟𝑒𝑦



The world is moving at a 
tremendous rate; going no 

one knows where. We must 
prepare our children, not for 
the world of the past, not for 
our world, but for their world 
– the world of the future.

John Dewey, radio 
broadcast, early 1940s

The future…the vision
Opportunities

Experiences

Learning

Success

Hope

Challenges



The future…considerations
To remain competitive workers 

will need to acquire skills 
continually which requires 

flexibility, a positive attitude to 
lifelong learning and curiosity.
OECD The future of education 

and skills 2030

74% of students believe 
that lifelong learning will 
be essential for them to 

future proof their career. 
Australian Government 
2021, Australian Jobs 

2021

Our rapidly changing world of work 
requires young people today to rethink 
the skills they need to build a successful 

career and thrive in the future.
FYA, The New Work Smarts, 2017

Core foundations

• Cognitive – Literacy and numeracy

• Health – Physical and mental health, 
well-being

• Social and emotional –
Morals and ethics



The future… the goal

Student agency

Core foundations

Transformative competencies

Know our students

Pathways to the future

... having the types of 

knowledge, skills, attitudes 

and values to transform 

society and shape one's own 

the future for a better life.

Cognitive
health
social and emotional

… the capacity and will to 

make a positive impact on 

one's own life and the 

world around them.

Know our students



Know our students







Skills for the future

The 7 general capabilities in the 

Australian Curriculum are:

• Critical and Creative Thinking

• Digital Literacy

• Ethical Understanding

• Intercultural Understanding

• Literacy

• Numeracy

• Personal and Social capability

Skills for the future

• Digital engagement

• Initiative and innovation

• Learning

• Numeracy

• Oral communication

• Planning and organising

• Problem-solving

• Reading

• Teamwork

• Writing



Student agency
The Sun model

The light is brightest when we shine together

Accessed at: https://www.oecd.org/education/2030-project/teaching-and-learning/learning/student-agency/

Student agency has 3 key dimensions:

Autonomy: The extent to which students have the 

freedom to make their own choices and decisions about 

their learning.

Affiliation: The extent to which students feel connected 

to and supported by their teachers, peers, and the 

school community.

Competence: The extent to which students feel 

confident in their ability to succeed in school.

• Student agency is best developed when there is a 

high level of co-agency between students and adults. 

• Co-agency is when teachers and students 

become co-creators in the teaching and 

learning process.

https://www.oecd.org/education/2030-project/teaching-and-learning/learning/student-agency/


Transformative competencies

There are 3 key transformative competencies:

• Creating new value: ask questions, have a sense of purpose, collaborate with others 

and “think outside the box”

➢ curiosity, creativity, critical thinking, adaptability and innovation

• Reconciling tensions and dilemmas: acquiring a deeper understanding of opposing 

positions, develop arguments to support one's own position, and find practical solutions 

to problems

➢ empathy, respect, creativity, problem-solving skills, resilience and responsibility 

towards others

• Taking responsibility: reflecting on and evaluating one’s experience and learning

➢ integrity, compassion, respect, self-regulation, self-awareness, reflective thinking, 

trust



Bringing it together…

𝐿𝑖𝑓𝑒 + 𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 = …



Being in the present

No borders, just 
horizons - only 

freedom. 
Amelia Earhart

Dispositions
Confidence

Flexibility

Initiative

Risk

Tools
Representational

Physical

DigitalContexts
Citizenship

Work

Personal and Social

Mathematical 

Knowledge
Problem Solving

Estimation

Concepts

Skills

Accessed from: Goos, Geiger and Dole (2012)

http://espace.library.uq.edu.au/view/UQ:278741

/UQ278741_fulltext.pdf

http://espace.library.uq.edu.au/view/UQ:278741/UQ278741_fulltext.pdf


No opportunity is too small!

The big golden guitar 

(Tamworth)

https://bigthingsofaustralia.com/the-big-

golden-guitar/

The big merino 

(Goulburn)

https://www.bigmerino.com.au/about-

the-big-merino/

The big kookaburra

(Kurri Kurri)

https://bigthingsofaustralia.com/the-

big-kookaburra/

The big wine bottle 

(Pokolbin)

https://landofthebigs.com/big-wine-

bottle-pokolbin-nsw/

Which of these is the biggest big thing?

https://bigthingsofaustralia.com/the-big-golden-guitar/
https://www.bigmerino.com.au/about-the-big-merino/
https://bigthingsofaustralia.com/the-big-kookaburra/


Make some noise!

Peer interactions give students the opportunity 

to test their understanding and validate their 

conjectures through mathematical discussions. 
Goos (2004)

Move, explore, 
experiment!

Visualisation is one of the most important 

processes through which to encourage 

critical thinking in the classroom.

Makina (2010).



Make some noise!

Peer interactions give students the opportunity 

to test their understanding and validate their 

conjectures through mathematical discussions. 
Goos (2004)

It provides us with an opportunity 

to identify misunderstandings and 

misconceptions and where they 

may be occurring.



A world of opportunities

Know your students 

Topical issues

Consider both of your worlds

Students become co-creators

What’s 

going 

on?

Accessed at: 

https://www.gumtr

ee.com.au/advice

/circular-

economy-report-

2022/

Accessed at: 

https://www.voanews.com/a/influencers-

overtaking-journalists-as-news-source-study-

finds/7136682.html Accessed at: https://www.news.com.au/travel/travel-updates/travel-

stories/insane-image-reveals-true-size-of-titanic-compared-to-modern-day-

cruise-ship/news-story/5232c870c1b75833742c10d309e39e8f

https://www.gumtree.com.au/advice/circular-economy-report-2022/
https://www.voanews.com/a/influencers-overtaking-journalists-as-news-source-study-finds/7136682.html
https://www.news.com.au/travel/travel-updates/travel-stories/insane-image-reveals-true-size-of-titanic-compared-to-modern-day-cruise-ship/news-story/5232c870c1b75833742c10d309e39e8f


A world of opportunities…

Our everyday



A world of opportunities…

What’s that your 

reading or watching?

Accessed at: https://www.independent.co.uk/arts-

entertainment/books/news/where-s-the-brains-behind-wally-

6261459.html 



A world of opportunities…

Accessed 

at: https://www.huffingtonpost.co.uk/2016/02/18/si

mple-algebra-fruit-puzzle-divides-facebook-

users_n_9261620.html

Accessed at: 

https://imgur.com/gallery/SNcV

af0

What's the answer 

to this problem?

https://www.insider.com/hard-viral-math-questions-2017-

12#this-math-problem-from-singapore-went-viral-in-the-us-4

https://www.nytimes.com/2019/08/02/science/math-

equation-pedmas-bemdas-bedmas.html

Accessed at: 

https://numberle.org/

https://www.huffingtonpost.co.uk/2016/02/18/simple-algebra-fruit-puzzle-divides-facebook-users_n_9261620.html
https://imgur.com/gallery/SNcVaf0
https://www.insider.com/hard-viral-math-questions-2017-12#this-math-problem-from-singapore-went-viral-in-the-us-4
https://www.nytimes.com/2019/08/02/science/math-equation-pedmas-bemdas-bedmas.html
https://numberle.org/


A world of opportunities…

A bit of magic!
1. Write down the number of 

your house address

2. Multiply your house number 
by 2

3. Add 5 to this number

4. Multiply your answer by  by 
50

5. Add your age to this number

6. Add 365 to your answer

7. Subtract 615

35

70

75

3750

3771
4136
3521

So I live at number 35 and am 21!



Thank you
Anna Wethereld

Email: anna@sourceeducation.au

Ph: 0416 254 124
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