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T ONLY IN MATH PROBLEMS CAN YOU BUY
6O CANTALOUPES ANDU NO ONE AGKS
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IN A 7-YEAR BREEDING
LIFE SPAN, A SINGLE MOTHER
CAN, MATHEMATICALLY,
BE RESPONSIBLE FOR 95
BILLION BARY BUNNIES*

I'M STARTING AN
ONLINE MOVEMENT AGAINST
THE STEREQTYPE THAT
RABBITS BREED LIKE,
WELL... RABBITS.
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https://nebusresearch.wordpress.com/tag/rabbits-against-magic/
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A world without mathematics?
qe/S

What would disappear?

What would we no longer be able to
do?

How would our lives change?
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‘Today was a bad day’: Optus CEO apologises for
mass outage

David Swan, Sarah Keoghan and Olivia keland

paaned Novermber §, 2023 « 4.27pm, fewt putiished at 0 s P A w
° Uisten 30 this artscie KEY POINTS

o Optus customers were unable to access

et and make or receive calls
Optus chief executive Kelly Bayer Rosmarin is facing pressure to explain why from 4am AEDT on Wednesday,
millions of people were left without critical comununication services for more o The issue has affected hospitals, Uber

" L . " 2 drivers and payment Systen's.
than 12 hours on Wednesday as she implored customers to stick with the

company, o There is no IndiCation that the issue is 4
cybersecurity incident

The outage, which began at 4am AEDT and lasted until around 6pm on * Communications Minister Michelle
Rowland sald the outage was caused by

Wednesday, affected about 10 million Optus customers and around 400,000 a “deep fault™ within the network and

D Customes

urged Optus to o

engagement

businesses, and crippled transport systems, hospitals and governument

departments across the country.




Ethnomathematics

« How different cultures approach
Mathematics
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The Iceberg model The Goompi model
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From: Teaching Mathematics from a Cultural Perspective
By Dr Chris Matthews




Neuroscience of numbers

Photo: Tiago Moreira dos Santos, 2010.
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Accessed at:
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ons of the Number Scale in Western and Amazonian Indigene Cultures
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The NSW Working
Mathematically journey...

...our history and culture
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Some time ago...1966

INTRODUCT ION

Mathematics had its roots in the needs of primitive man
and hns grown ns these nseds have incrensed with the complexity
of evolvgng civilisation., Rellcs of past civilisations give
clear evidence of the practical use of mathematics and modern
soclety is steadily increasing the figld of its ngglioation.

Thus mathematice is seen to have an important utilitarian value,

Mathematics has also been interesting to man in a daire
::z; It 18 a form of 1:510 and has been studied for its :::nt
» It has an internal structure, the uncovering and describi
of which has challenged man through the ages, The disaovesy as. S
aspects of this structure involves the use of systematio and
orderly thinking, This represents the cultural side of mathematics,

This courge of study for the Primary School recognises
the utilitarian and eulturasl nspacts of mathematics,




Some time ago...1966

AIMS

To asaist the child to understand and interpret his environment,
To satisfy the present mgthematical needs of the child,
To lay a sound foundation for future mathematical studiles,

To create favourable attitudes towards and fto stimulate interest
in mathematica,

To develop .
Understanding

— Skills
Knowledge

understanding of fundamental idems of numbers,
mensurements and shapes

akill in computation and problem-solwving

knowledge of langusge and relationships

through the provision of opportunities to
explore, discover, describe and record relationships
create patterns and make statements about the
relationships contained in them,

To show the contribution which mathematics has mnde and 1is making
to our present civilisation,




A fair while ago...1989

Mathematics K—12 Statement of Principles

MATHEMATICS K-6

Preface

This K—12 Statement of Principles describes the general principles which underlie
all ideas in this syllabus.

The nature of mathematics
Mathematics is the study of number and space

More particularly it is:

e a search for patterns and relationships. This search, utilising acquired
knowledge and skills, leads to the development of concepts and
generalisations, which can be applied in finding solutions to problems,
improving our understanding of the world around us and mecting the specific
necds of people.

* a way of thinking, characterised by processes such as exploring,
manipulating, discovering, ordering, classilying, generalising, abstracting,
estimating, calculating, predicting, describing, deducing, drawing and
measuring.

* a powerful, precise and concise means of communication, used to represent,
to interpret, to explain and to predict.

# a creative activity.  Accordingly, it involves invention, intuition and
discovery.
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A fair while ago...1989  understanding

Skills
MATHEMATICAL THINKING Knowledge

Mathematics has two aspects, It is both a body nfﬁmowlcdgc and ajset of processes] As processes can only be
developed through content, so appropriate mathematical topics are needed as the vehicle through which they are
taught. The teacher’s task is to present the selected content in a way which will assist the development of these
processes. To illustrate this, consider the following classroom situation.

When children come to school they are already, in most cases, accomplished problem solvers. Teachers need
1o build on the strategies and experiences children bring with them 1o strengthen and extend their processes of
leaming and solving problems. There is no way to be absolutely sure of the methods children have used and are
using, Teachers need 1o observe them as they solve problems and to base subsequent teaching on those
observations,

One kind of reasoning power necessary for the modem world is that of critical judgement, a capacity needed to
enable people to sort through the mass of information with which they are being constantly bombarded. Many
of the above processes are essential in this regard, Much information in our society is presented in a mathematical
form so people need an understanding of mathematics to be able 1o make informed descisions, for example, when
buying and selling a house, making investments, etc.

The mathematics taught. therefore. should emphasise the relationships between the pudents” everyday world

and its nathematical representations) For this purpose. the teacher helps students 1o esiimate quantities, (o
Compare and to order a senes of objects according to a criterion such as volume, area or length. Obviously,
teachers must use situations or problems for investigation and resolution which are derived from the students’

wiorld and fmn{e'-'ents which make sense to the students,




A fair while ago...1989

MATHEMATICAL PROBLEMS

In problem solving, there are basically four stages

MATHEMATICS K-6

» problem or question formulating

« problem solving or question investigating
« verifying the solution

« reflecting on the process and solution.

In solving problems, students commonly pass through all these interacting stages. Although there is a fairly
natural order to these stages, students will not pass through all of these stages for all problems.

Because there are no set questions to start with, the initial exploration of the situation is important in order to
identify the question to be answered. Any solution found needs some justification and then needs to be reflected
upon by the leamer so that understanding i1s consolidated and effective leaming takes place.

A problem has three charactenstics:
 there is a goal to be reached

* un obstacle prevents ready solution

« the solver is motivated to reach a solution.




A while ago...2003

9.1  Working Mathematically

Working Mathematically encompasses five mnferrelated processes. These processes come into play when
developing new skills and concepts and also when applying existing knowledge to solve routine and non-
routine problems both within and beyond mathematics. At tumes the focus may be on a particular process or
group of processes, but often the five processes overlap. While this strand has a set of separate outcomes, 1t
1s integrated into the content of each of the five content strands in the syllabus.

S

BONRD OF STUDIES
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Working Mathematically provides opportunities for students to engage mn gemune mathematical activity and
to develop the skills to become flexible and creative users of mathematics.

The five processes for Working Mathematically are:

Questioning Students ask questions in relation to mathematical situations and their Mathematics

mathematical experiences. Encouraging students to ask questions builds on and Years 7-10
stimulates their curiosity and interest in mathematics. ‘I wonder 1f” and “what 1f”
types of questions encourage students fo make conjectures and/or predictions.

Applying Strategies Students develop, select and use a range of strategies, including the selection and Syllabus

(incorporating Content and Qutcomes
for Stage 2 to Stage 5)

use of appropnate technology, to explore and solve problems.

Comnmumicatmg Students develop and use appropnate language and representations to formulate
and express mathematical 1deas 1n written, oral and diagrammatic form.

Reasoning Students develop and use processes for explonng relationships, checking solutions
and giving reasons to support thewr conclusions. Students also need to develop and
use logical reasoning, proof and justification.

Reflecting Students reflect on their expeniences and entical understanding to make
connections with, and generalisations about, existing knowledge and

understanding. Students make connections with the use of mathematics in the real
world by identifying where, and how, particular ideas and concepts are used.




Not so long ago...2012

‘ Australian
CURRICULUM Conceptual
Understanding
Strategic Productive
Competence Disposition
Understanding adaptivt_% \ Procedural
easoning Ll __— Fluency

Fluency

Problem-Solving

Reasoning

Intertwined Strands of Proficiency

Working
Mathematically

Communicating
Problem Solving
Reasoning
Understanding
Fluency

N, ?
“Mber and A

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



2018 to 2022

Stage 6 syllabuses 2017-18

Numeracy CEC syllabus 2022

Fluency
& ¢
& %
& %.
£ \WNorkin, 3 .
S g 2 Choosing
\ Communicating
7 N 5
3 Vlhe matc® g Reflecting
%, S
’?9 ¥
P roblem Solving

WM does not have a dedicated outcome.

Working Mathematically is integral to the learning
process in mathematics.



Now and into the future...

New K-10 Syllabus

. . Mathematics
* The Working mathematically 7-10
processes present in the new (vt O S i
Mathematics K—=10 syllabus are:

Number
and algebra

* Communicating

* Understanding and fluency

Measurement
and space

* Reasoning

. Sta;is;i,f_i and alisation and analysis
probability "
¢ P ro b I e m S O IVI n g e Further probability
\

o J

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




Strands

Working
Mathematically

Communicating
Problem Solving
Reasoning
Understanding
Fluency

M’"’ber and l\\ge“‘a

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

Mathematics

~—— Working mathematically through communicating reasoning, understanding and fluency, and problem solving —

Stage 4/5 Core: broad outcome groups Stage 5 Paths: broad outcome groups

Number and finance

Number Further algebra and equations

and algebra Variation and rates of change

Measurement
and space

Statistics and
probabll'ty robability Further probability

\ J

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



\Where to now...

... Black + White = grey



Learning

The future...the vision

Challenges Opportunities

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

sSuccess




The future...considerations

74% of students believe
that lifelong learning will
be essential for them to
future proof their career.

To remain competitive workers
will need to acquire skills
continually which requires

Australian Government
2021, Australian Jobs
2021

flexibility, a positive attitude to
lifelong learning and curiosity.
OECD The future of education
and skills 2030

Core foundations

/
v/ . :
- Cognitive — Literacy and numeracy
Our rapidly changing world of work : ,_ - Health — Physical and mental health,
requires young people today to rethink | well-being
the skills they need to build a successful /| e Social and emotional —
career and thrive in the future. , Morals and ethics

FYA, The New Work Smarts, 2017 (




The future... the goal

... having the types of
knowledge, skills, attitudes
and values to transform
... the capacity and will to ;‘0{9 society and shape one's own

make a positive impact on = the future for a better life.

one's own life and the Transformative competencies
world around them. S

Pathways to the future

Student agency

Cognitive
health
social and emotional
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TODAY'S STUDENTS ARE
EQUIPPED WITH SKILLS
AND CURIOSITY

% of parents who believe students are extremely/very equipped

Problem
g Digital skills !’
j solving .

60%

[ ] I
. Presentation
v !:renthrltrn skills
I 5P I
2
00 Team work Critical
(3) thinking
— 2% — 42%
Communication
skills
— 2%

CHARACTER QUALITIES
;D Curiosity k Persistence

S e— — >
i Adaptability ‘ﬂ Initiative
13 ) )

— % —— A%

Social/cultural Leadership
awarenass

49% 42%




Skills for the future

Australian
CURRICULUM

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 :9)3%»

Numeracy y
o Jobs and Skills Australia
Oral communication
Planning and organising
Problem-solving
Reading

Teamwork

Writing




Student agency

The Sun model

The light is brightest when we shine together

Assigned

but informed 4 Adult led
5 with student input

Tokenism 3

Decoration 2

6 Shared decision making,

. . CO-AGENCY adult led
Manipulation 1
silence 0
7 Young people-initiated
& directed

Young people-initiated,
shared decisions with adults

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

Q

» Integrity, compassion, respect, self-regulation, self-awareness, reflective thinking, ='%
trust




Bringing it together...

Life + Mathematics = ...



Being In the present

NO bO rd ers, J ust Contexts \\ i

Citizenship

hOrIZOnS - On Iy Personz}/Z:Ej Social
freedom.

Amelia Earhart

Accessed from: Goos, Geiger and Dole (2012)
http://espace.library.ug.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!

Which of these is the biggest big thing?

S T
= L

The big golden guitar The big merino The big kookaburra The big wine bottle

(Tamworth) (Goulburn) (Kurri Kurri) (Pokolbin)
https://bigthingsofaustralia.com/the-big- https://www.bigmerino.com.au/about- https://bigthingsofaustralia.com/the- https://landofthebigs.com/big-wine-

golden-quitar/ the-big-merino/ big-kookaburra/ bottle-pokolbin-nsw/


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. | - S c
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 /5’5

Topical issues -
Know your students gOlng
Consider both of your worlds on?

Students become co-creator.s” S
r rl'SPE(:IFI(:I\TIIJNS!I__¢

- ICON OF THE SEAS
365m (1198ft) long

65m (213ft) beam

Influencers Overtaking Journalists as News
Source, Study Finds

TRADINGIN  *° e
THE CIRCULAR
ECONOMY

2022 REPORT

269 mlong
28m (92ft) beam

Accessed at:
https://www.qumtr
ee.com.au/advice

e . i o R AR

Accessed at:

_ S h _— o S [circular-
httDS//Wwwvoan eWSCO m/allnﬂuencel’s- ;r;ek;'ISI?tglfnzijeerc]ovﬂ;s:gzonne;? :,erlcg?cgrtehi—ieeassuxm(:h will be the world’s Iargest cruise Shlp when it m report
overtaking-journalists-as-news-source-study- ' ' - -
finds/7136682. html Accessed at; https://www.news.com.au/travel/travel-updates/travel- 2022/

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

Sydney rail & ferry map

o

A world of opportunities...
Our everyday




A world of opportunitigﬂs__\:
What's that your 22

- M

ADVENTURES

IN
THE GREAT BRITISH ©

 BAKE OFF V¢ NumBERLAND

Accessed at: https://www.independent.co. uk/arts-
entertainment/books/news/where-s-the-brains-behind-wally-
6261459.html

AR ESXSSBAEAL 8@ S



A world of opportunities...
What's the answer oanoss
to this problem?

The Math Equation That
Tried to Stump the Internet
Sometimes BODMAS is just PEMDAS by another name. And

no, the answer is not 100.

A
—
S e—
. L
The Huffington Post UK

Accessed

at: https://www.huffingtonpost.co.uk/2016/02/18/si
mple-algebra-fruit-puzzle-divides-facebook-
users n 9261620.html

Accessed at:
https://numberle.org/

|G I EA KSNET.

There were some people on a train.
19 people get off the train at the

. first stop. 17 people get on the
8 - 2 (2 —I— 2) p— ? train. Now there are 63 people
* on the train. How many people

were on the train to begin with?

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

12#this-math-problem-from-singapore-went-viral-in-the-us-4 Accessed at:
https://imgur.com/gallery/SNcV
afo

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

equation-pedmas-bemdas-bedmas.html



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 35
your house address

2. Multiply your house number 70

by 2
Add 5 to this number 75
4. Multiply your answer by by 3750
50
Add your age to this number 3771
6. Add 365 to your answer 4136
3521

7. Subtract 615
So | live at number 35 and am 21!
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Thank you

Anna Wethereld
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