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https://www.immchallenge.org.au/files/IM2C_sample_problem_Howzat.pdf





Just how much?

How much human blood is there in the world right now?



What did you do? How did it feel?



What did you do? How did it feel?



How shall we measure achievement?

Achieving AspiringEmerging



What achievement did we demonstrate?

Achieving

Aspiring



Where could we go?

https://www.eldersweather.com.

au/dam-level/nsw
500 gigalitres =

1 Sydharb

What is the size of that amount of blood?

https://www.eldersweather.com.au/dam-level/nsw


Where could we go?

https://www.eldersweather.com.au/

dam-level/nsw

Aspiring

https://www.eldersweather.com.au/dam-level/nsw


Our actions…cognitive verbs
• Reflect on the activity you 

have just completed and 
identify the cognitive verbs 
that relate to how you 
approached the situation.

• Create a personal network 
of terms that shows how 
you proceeded through the 
cognitive challenge. You 
can revisit verbs, create 
loops and cycles but do not 
introduce new verbs.

• As a table group, determine 
an agreed set of actions 
that you all engaged in.



The birth of NRMT

https://mashupmath.com/blog/math-cartoon-unicorns

What evolved is a…

https://mashupmath.com/blog/math-cartoon-unicorns


The Numerical Reasoning and 
Mathematical Thinking (NRMT) process

interpreting the situation

choosing information, strategies 

and skills relevant to the 

situationapplying information, strategies 

and skills to resolve the situation

reflecting on the situation as it 

is being resolved

communicating throughout the 

resolution of the situation



The NRMT process includes the following steps:

• interpreting the situation 

• choosing information, strategies and skills relevant to the situation

o the strategies suitable to the situation

o the types and sequence of decisions and calculations required

o whether an estimation or accurate answer is needed, and the level of 
accuracy required

o how to perform the calculations required: mental processes, by-hand, 
using technology, working/collaborating with others

• applying information, strategies and skills to resolve the situation

• reflecting on the situation as it is being resolved

• communicating throughout the resolution of the situation.

The NRMT process



NRMT WM

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

Is NRMT just WM in disguise?





Interacting differently – flexible thinking

It is not that the low achieving students know less mathematics, but that they interact with 

mathematics differently. Gray and Tall (1994)

Low-achieving students High-achieving students

▪ Rely on memorising facts

▪ Fixed thinking

▪ Formal procedures

▪ Use number sense

▪ Approach numbers flexibly

A critical thinking process that is exhibited when the learner remains open to multiple 

possibilities, ideas, or hypotheses, particularly early during a critical thinking problem when 

information and evidence is being gathered.

Also exhibited when learners incorporate the thinking of others into their own during 

collaborative critical thinking activities. IGI Global



•How will you motivate 
and challenge each 
individual student?

Engagement

•How will you present 
information so that it is 
equally perceptible and 
accessible to all 
students?

Representation

•What variability can you 
offer your students in 
the way they will 
demonstrate their 
knowledge, skills and 
understanding?

Action and 
Expression

•How will you motivate 
and challenge each 
individual student?

Engagement

Accessed at: http://www.udlcenter.org/aboutudl/udlguidelines_theorypractice

http://www.udlcenter.org/aboutudl/udlguidelines_theorypractice


See, play, learn!
Play is the 

highest form 
of research.

Albert Einstein

23

Target number is 23.

The first player chooses a whole number from 1 to 5.

Players take turns to add a whole number from 1 to 5 to 

the running total. 

The player who hits the target is the winner.

Accessed from: nrich.maths.org



Which one doesn’t belong?

https://imgflip.com/i/1alqra

▪ Incomplete sets 

– design a item for an empty 

square

▪ Create a WODB set

– ideally all squares should be  

equally likely to be chosen

– each square should have a

reason not to belong

– interesting

– appropriately challenging

Taking WODB to the next level

https://imgflip.com/i/1alqra


What do you need?
Below are eight clues that can be used to find a certain number on 

the hundred square grid.

Four of the clues are necessary to find it, and four of the clues are 

true but do nothing to help in finding it.

Which of the clues are not helpful? And what is the number?

1. The number is greater than 9.

2. The number is not a multiple of 10.

3. The number is a multiple of 7.

4. The number is odd.

5. The number is not a multiple of 11.

6. The number is less than 200.

7. The ones digit is larger than its tens digit.

8. The tens digit is odd.



A simple shift

Move 1 stick 

to fix the 

equation

Move 1 stick 

to fix the 

equation

▪ Different operations 

– e.g. 2 sticks: 4 × 9 = 46

▪ More operations

– e.g. 1 stick: 8 + 3 − 4 = 0

▪ Shapes instead of 

numbers

– e.g. turn 3 squares into 2



Explore the unusual…how to move a zoo!

• Sydney’s first public zoological garden was established in 1879 in Moore 

Park, where Sydney Boys HS and Sydney Girls HS are now located. 

• In 1916 the zoo moved to Mosman and was named Taronga Zoo. 

https://www.nma.gov.au/defining-moments/resources/sydney-harbour-bridge-
opens#:~:text=The%20official%20opening%20of%20the,South%20Wales%20Premier%2C%20Jack%
20Lang

Imagine you are part of a team of logistics 

officers involved in the 1916 relocation 

project. What are some of the key questions 

you need answered in order to begin the 

task? 

https://www.nma.gov.au/defining-moments/resources/sydney-harbour-bridge-opens#:~:text=The%20official%20opening%20of%20the,South%20Wales%20Premier%2C%20Jack%20Lang


Explore the unusual…how to move a zoo!

https://sydneylivingmuseums.com.au/stories/story-how-move-

zoo

https://www.9news.com.au/national/sydney-taronga-zoo-

animals-move-moore-park-museum-of-sydney-

pictures/ec83e1bb-df56-4fc6-bfd3-7af9ccdf8bec#8

https://www.smh.com.au/national/nsw/how-do-you-move-a-

zoo-if-you-are-an-elephant-you-go-on-tiptoes-with-a-fairy-

tread-20210923-p58ub5.html

Tiny Oz Episode 1

Trailer – https://www.youtube.com/watch?v=vTYJ_FGUZmg

https://sydneylivingmuseums.com.au/stories/story-how-move-zoo
https://www.9news.com.au/national/sydney-taronga-zoo-animals-move-moore-park-museum-of-sydney-pictures/ec83e1bb-df56-4fc6-bfd3-7af9ccdf8bec#8
https://www.smh.com.au/national/nsw/how-do-you-move-a-zoo-if-you-are-an-elephant-you-go-on-tiptoes-with-a-fairy-tread-20210923-p58ub5.html
https://www.youtube.com/watch?v=vTYJ_FGUZmg


Explore the unusual…operating a zoo!

The animals

▪ How many animals of each species are 

there?

▪ How much space does the animal need?

▪ How many continents are represented?

▪ How much food is required for a specific 

animal?

▪ How much does it cost to feed the 

animals?

▪ Estimate the cost of feeding a meercat 

for a year.

The amenities and employees

▪ Compare the amount of chips served 

on a weekday to the weekend.

▪ How many types of amenities are 

there? What does this tell us about 

demand? 

▪ How many people are employed at the 

zoo?

▪ What are the job opportunities? How 

likely is it to be employed in each role?

▪ How much does a zoo employee get 

paid?

▪ Explore the working hours of 

employees.



Seizing opportunities…outside the box

How big could the stack of tickets be?

What could it look like physically?



How big could the stack of tickets be? 

Assumptions:

– only one game per ticket

– only win if get first division 

What do we need to know in this situation to find the stack height?

❑ Number of tickets

❑ Thickness of a ticket

https://www.ozlotteries.com/powerball

https://www.ozlotteries.com/powerball


How big could the stack of tickets be? 

Assumptions:

– only one game per ticket

– only win if get first division 

What do we need to know in 

this situation?

❑ Number of tickets

❑ Thickness of a ticket

❑ Number of tickets

1 in 134,490,400 chance of winning

So assume 134,490,400 tickets sold

❑ Thickness of a ticket

❓ Guess thickness  ? …say 1 mm

❓ Relate it to something we know …

− a ream contains 500 sheets of paper and has 

a width of approximately 5 cm

1 sheet  5

500
 0.01 cm

− a pack of 52 cards has a width of 

approximately 1 cm 

1 card  1

52
 0.02 cm



How big could the stack of tickets be? 
❑ Number of tickets

1 in 134,490,400 chance of winning

So assume 134,490,400 tickets sold

❑ Thickness of a ticket

❓ Guess thickness  ? …say 1 mm

❓ Relate it to something we know …

− a ream contains 500 sheets of paper 

and has a width of approximately 5 cm

1 sheet  5

500
 0.01 cm

− a pack of 52 cards has a width of 

approximately 1 cm 

1 card  1

52
 0.02 cm

Too big

Too small

Just right



How big could the stack of tickets be? 
❑ Number of tickets − 134,490,400 tickets sold

❑ Thickness of a ticket − 0.02 cm

❑ Height of ticket pile

Height = 0.02 cm × 134 490 400

= 2 689 808 cm

= 26 898 m

= 26.89 km

8.848km



Keeping it real!

https://www.7eleven.com.au/products

https://www.aol.com/article/2014/10/27/mcdonalds-cup-sizes-around-the-

world/20984430/#slide=3055345#fullscreen

https://www.7eleven.com.au/products
https://www.aol.com/article/2014/10/27/mcdonalds-cup-sizes-around-the-world/20984430/#slide=3055345#fullscreen


Numeracy 
springboards

https://educationstandard

s.nsw.edu.au/wps/portal/

nesa/11-12/stage-6-

learning-areas/stage-6-

mathematics/numeracy-

cec

https://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/stage-6-learning-areas/stage-6-mathematics/numeracy-cec


Numeracy Springboards
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