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Acknowledgement of Country

We acknowledge the Wurundjeri people of the Kulin
Nation, as the traditional custodians of the lands on
which we meet today.

We pay respect to Elders past and present, and to all

First Nations people recognising them as the original

and ongoing custodians of this land, which was never
ceded.

We respect our First Nations peoples as the first
teachers of mathematics who continue to teach us by
connecting with, respecting and caring for people
and country.




Warm Up Question

Estimate how reSolve Market
many pieces of

fruit there are at
this shop. Discuss
with the person
next to you and
justify your
estimate.



https://resolve.edu.au/teaching-sequences/year-3/multiplication-resolve-market/task-1-finding-multiplication

Mathematical Modelling in the Primary Years

With the implementation of the revised curriculum for mathematics we see the
mathematical processes become more evident and explicit. In this session we
will look at the process, mathematical modelling. This session is aimed at
primary school teachers and leaders. We will provide ideas and resources that
teachers can use to enrich the use of mathematical modelling tasks in their
practice and will support teachers to try some tasks for themselves. We will
also look at the mathematical modelling cycle and where these tasks have
been explicitly linked in the revised mathematics curriculum.

What would you like to get out of today’s session?




What is Mathematical Modelling

"Mathematical modelling is a mathematical process involving
the identification of a real-world problem, formulating and finding a solution to
the problem mathematically using knowledge and understanding of
mathematical concepts, structures and
relationships, interpreting and communicating the mathematical solution(s) in
terms of the situation.

As students mathematical modelling skills become more sophisticated, they
begin to consider assumptions, choose variables, justify
decisions and evaluate the effectiveness of the model.

It is clear that mathematical modelling, as described in the Victorian
Curriculum begins and ends in the real-world." - Jill Brown



Mathematics 2.0

Strands:

Number
Algebra
Measurement
Space
Statistics

Probability

Proficiencies:

Understanding
Fluency
Reasoning

Problem Solving

Processes:

Mathematical modelling

Computational thinking and
simulations

Statistical investigations

Probability experiments and
simulations



Singapore’s Mathematics Curriculum
Framework

Mathematics Curriculum Framework

Awareness, monitoring and
regulation of thought processes

Belief, appreciation,
confidence, motivation,
interest and perseverance

Competencies in abstracting
and reasoning, representing
and communicating,
applying and modelling

Proficiency in carrying out
operations and algorithms,
visualising space, handling
data and using
mathematical tools

Concepts

Understanding of the properties and
relationships, operations and
algorithms

https://www.moe.gov.sg/-/media/files/secondary/syllabuses/maths/2020-express na-maths syllabuses.pdf



https://www.moe.gov.sg/-/media/files/secondary/syllabuses/maths/2020-express_na-maths_syllabuses.pdf

Singapore’s MM Cycle

Mathematical Modelling Process

Real World ! Mathematical World
Formulating

¢ Understand the problem

* Make assumptions to
simplify the problem

* Represent the problem
mathematically

Real-World Problem Mathematical

! Model
Reflecting Solving
* Reflect on the real-world + Select and use appropriate
solution mathematical methods

and tools (including ICT)
* Splve the problem and
present the solution

!

Mathematical

i
1
i
1
1
1
i
* Improve the model '
|
1
1
1
i
1

Real-World Solution

F

Solution

Interpreting

* |nterpret the mathematical
solution in the context of
the real-world problem

s  Present the solution of the
real-world problem

https://www.moe.gov.sg/-/media/files/seconda'ry/svlIabuses/maths/ZOZO-express na-maths syllabuses.pdf



https://www.moe.gov.sg/-/media/files/secondary/syllabuses/maths/2020-express_na-maths_syllabuses.pdf

Australian Curriculum MM Cycle

Mathematical Mathematical modelling is an essential dimension of the contemporary

discipline of mathematics and is key to making informed decisions or
modelling predictions about natural and social phenomena. Students develop
an understanding of mathematical modelling when they recognise,
p rocess connect, and apply mathematical structures to gain insight into
situations and solve real-world problems

Understand Plan
1 2

Identify and describe the Formulate the problem
problem situation, recognise mathematically, considering
any patterns and acknowledge and choosing between
any assumptions, constraints alternative approaches,
or ethical considerations mathematical representations

and tools

REAL MATH
WORLD WORLD

Communicate Do
5 3

Report the solutions within Apply the appropriate

the context of the situation mathematics, choosing and

acknowledging the audience using efficient strategies to

provide a solution to the
formulated problemn

4
Consider

Reflect on the results in terms of their reasonableness and
whether they make sense in relation to the context. Evaluating

srastuae cymmcu the model used, including whether it achieves what was
acal {l ASSESEMENT ARD intended, and modify as appropriate

REFORTING ﬂU1 Cl Y

https://v9.australiancurriculum.edu.au/teacher-resources/understand-this-learning-area/mathematics



https://v9.australiancurriculum.edu.au/teacher-resources/understand-this-learning-area/mathematics

Resolve MM Cycle

PROBLEM IN
CONTEXT / PROBLEM

EVALUATE

FORMULATE MATHEMATICAL

SOIV
1
RESULTS IN NTERPRET MATHEMATICAL
CONTEXT \ RESULT

FOCUS ON THE
REAL WORLD PROBLEM

FOCUS ON MATHEMATICS

https://resolve.edu.au/v84-sequences/mathematical-modelling-introduction



https://resolve.edu.au/v84-sequences/mathematical-modelling-introduction

Compare and Contrast

 What is the same and what is
different?

* Do you have a preference?

* Which one do you think your
staff would like best or would
you like create a school-
based model to fit your
needs?




Examples and non-examples

& How many times can you use a tube of toothpaste to brush your
teeth?

E How many pencils long is your desk?

Two numbers have a difference of 25. What could they be?

! How much will it cost me to provide my party guests with gift bags?



Bushwalking 1- Resolve

If you were going for a 15 km walk in the bush how
long would you allow?

What if you were going to walk a different distance?

https://resolve.edu.au/v84-sequences/mathematical-modelling-introduction



https://resolve.edu.au/v84-sequences/mathematical-modelling-introduction

When walking, many people have a rest every so often.

If you were going for a 15 km walk in the bush how long
would you allow including rests?

What if you were going to walk a different distance?




Naismith’s Rule estimates the time to allow for a walk:
* allow one hour for every 5 kilometres on the map plus

*1 hour for every 600 metres of ascent.




The 1000 Steps is probably Melbourne’s most popular bushwalk.
Officially the Kokoda Track Memorial Walk, walkers love the
challenge of the steep trail, locals appreciate the convenience and
tourists just want a picture of a gorgeous rainforest walk. But to
truly appreciate this unique place, you need to visit when it's quiet.




The 1000 Steps/Kokoda Memorial Track

The Kokoda Memorial
Walk is

- 1.4 km (one way)
- rises 281 metres

How long does
Naismith’s rule estimate
we should allow to walk
up? Do you agree with

ic?
this: Naismith’s Rule:

e arouniu

f

Kokoda Memorial Walk
(The Thousand Steps) "™

(

s N II\_

retum

Forest py

10

Ijlr:—_‘““‘x\

Kokoda Track™===*
Memorial\Walk
\ Dande%gm.
| Ranges
Nation§| Park

allow one hour for every 5 kilometres on the
map plus 1 hour for every 600 metres of ascent



Is your answer reasonable’?

Was your answer
reasonable? If not, can
you work out where you
went wrong?

Given this information
how long would you
allow to go for this walk
and why?

How long would you
allow if you were taking
your class on this walk?
Why?

V‘ I.yreblrd Track Fitness Steps

1.4 km'| 45 mins W\
=) Very steep, formed track & steps

e RN Sy R | & TEET 4 e \". TS e

# Kokoda Track (1000 steps) Memorlal Walk

To top of steps 1.4 km | 50 mins | One!way only,
Very steep, narrow, sllppery steps

B A = -

= Ramblers Walk to Kokoda Track

470m | 15 mins
=) Short steep hills, formed track
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* Werribee Gorge

Mt Macedon

Maroondah Reservoir




Planning

considerations

NCCA: National Council for
Curriculum and Assessment

Design Principles for Model-Eliciting Activities
Adapted from Lesh and Doerr (2003)

Reality

Model
construction

Self-

assessment

Model
documentation

Simple
prototype

The context should be realistic or imaginable for children. They should be able to make
sense of the situation based on extensions of their current knowledge.

A problem can be fictional or drawn from real-life but must be imaginable for children.

The activity should involve constructing, describing or predicting a structurally
significant system, i.e., the underlying mathematics must be important and relevant for
children’s learning at the relevant class level

Think about how the | Fruit shop  task highlighted mathematical structure. Where
problems are drawn from real-life contexts, teachers should ensure the mathematics
addressed is significant.

Criteria embedded in the activity should allow children to self-evaluate and refine their
model where necessary.

Checking if the solution makes sense in the real world allows for self-assessment.
The task should set children up to produce documentation of their thinking

Younger children may explain their thinking orally and record through mark-making or
drawing.
The problem should be as simple as possible while still creating a need for a significant

model.

Significant models with complex mathematical ideas can be generated from simple
problems- see integrated STEM examples above.

Generalisability Children should be challenged to produce models that are reusable, shareable and

modifiable.

Children should be encouraged to identify generalisable ideas from modeling activities
and, where appropriate, have opportunities to trial these in new problems.



Take lots of photos!

g

Lower primary — how many
plants could we fit into one of
these garden beds”?

Mid-Primary — how many seeds
should we plant in these garden
beds?

Upper Primary — Create a
budget for planting out these
garden beds.



Things to consider

* Mathematical modelling is a messy real-life problem
 Teachers need to do the task

* Be comfortable with giving less- if you've done the task- you
should be able to anticipate ways students will respond

» Student agency/ decision making
* Problem solving is giving parameters to solve the problem

* This cannot be taught in an EDI model- this is an inquiry
approach- use the mathematical modelling cycle



Mathematical modelling or Problem
Solving?

How could we use reSolve Market
this image to

create a
Mathematical
Modelling task?



https://resolve.edu.au/teaching-sequences/year-3/multiplication-resolve-market/task-1-finding-multiplication

esources

international

Dedsgned by th i
adigand by the mathemaiical

re modeling
challenge

Hub

MATHEMATICAL MODELLING:
_VINCULUM  +5OTHPASTE

Jill Brown, Associate Prof: in Matk
Gloria Stillman, retired academic

a1ebj0>

Figure 1. This is @ mathematical modelling task. You need to select relevant variables and estimate values for quantities that are
relevant. You might need to collect some empirical data. The toothbrush in the photo is adult toothbrush size. Find a general
formula for how many days any size tube of toothpaste will last.

Ministry of Education
SINGAPORE 03/24 "=

Mathemaical modeling
vith toothpaste
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S App Download Instructions

Step I: Download the App ‘Arinex One’ from the App Store or Google Play

App Store Google Play

Step 2. Enter Event Code: mav

Step 3: Enter the email you registered with
Step 4. Enter the Passcode you receive via email and click ‘Verify'. Please be sure to check

your Junk Mail for the email, or see the Registration Desk if you require further

assistance.
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