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THE MATHEMATICAL
ASSOCIATION OF VICTORIA

MAV MEMBERS RECEIVE A 20% DISCOUNT ON ALL STOCK
TEACH MATHS FOR
UNDERSTANDING
PACKAGE

F–12

Teach Maths for Understanding is the MAV’s way
of linking a vast number of resources (mostly
free) to the Australian Curriculum: Mathematics.
It is presented both in AC levels, and also in
Differentiated Unit Plans, from Foundation to Year
10. MAV members have free access to this resource.
Links to MAV resources require purchase of the
relevant CDs. Easy and cost effective packages are
listed below.
PRIMARY (F-6): 12 CD’S

$623 (MEMBER)
$778.76 (NON MEMBER)

LOWER SECONDARY (7-10): 12 CD’S
$727.51 (MEMBER)
$909.39 (NON MEMBER)
SECONDARY (7-12): 15 CD’S
$884.26 (MEMBER)
$1105.33 (NON MEMBER)
ALL LEVELS (F-12): 18 CD’S

$951.71 (MEMBER)
$1189.64 (NON MEMBER)

SHRINE TO UNIVERSITY 4TH EDITION

5-11

This edition includes eight new locations: Royal
Domain Art Facade, Victorian College of the
Arts Centre for Ideas, Southbank Theatre and
the Melbourne Recital Centre, all just off St Kilda
Road, as well as the Latrobe Reading Room at the
State Library, RMIT Academic Building, RMIT
Design Hub and the Pixel Building along Swanston
Street. It is a wonderful collection of mathematical
information associated with sites of significant
architectural interest along St Kilda Road and
Swanston Street. Teachers can use activities and
solutions in the classroom. Suitable for maths
trails organised by schools, the enrichment of
mathematics classes or simply interesting reading
for all those fascinated by the mathematics of
architectural design.
$37 (MEMBER)
$46.25 (NON MEMBER)

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

THE SIMPSONS AND THEIR
MATHEMATICAL SECRETS

VCE

THE COMMON
DENOMINATOR

SUSTAINABLE PD

3/14

You may have watched The Simpsons
without ever realising that cleverly embedded in
many plots are subtle references to mathematics,
ranging from well-known equations to cuttingedge theorems and conjectures. That they exist,
Simon Singh reveals, underscores the brilliance of
the shows’ writers, many of whom have advanced
degrees in mathematics in addition to their
unparalleled senses of humour. While recounting
memorable episodes, Singh weaves in mathematical
stories that explore everything from pi to Mersenne
primes, from Euler’s equation to the unsolved riddle
of P v. NP, from perfect numbers to narcissistic
numbers, from infinity to even bigger infinities… and
much more.
$55 (MEMBER)
$68.75 (NON MEMBER)

2014 TRIAL EXAM PAPERS

VCE

The MAV Trial Examinations features:
Original questions that are highly relevant
to the current course, fully worked solutions, clear
marking schemes, appropriate formulae sheets,
formats similar to those used by the VCAA
and permission for the purchasing institution to
reproduce papers copyright free for its students
INDIVIDUAL STUDY

$175 (MEMBER)
$218 (NON MEMBER)

ALL STUDIES

$402 (MEMBER)
$503 (NON MEMBER)

2013 VCAA
EXAMINATION SOLUTIONS

VCE

Prepare effectively for VCE Mathematics
Examinations with the MAV solutions to the VCAA
Examinations 1 and 2 for Specialist Mathematics,
Mathematical Methods and Further Mathematics.
Each solution set features fully worked solutions
for all sections, advice on solution processes
and permission for the purchasing institution to
reproduce copies for its students.
INDIVIDUAL STUDY

$74 (MEMBER)
$92.50 (NON MEMBER)

ALL STUDIES

$200 (MEMBER)
$250 (NON MEMBER)

TO ORDER
WWW.MAV.VIC.EDU.AU/SHOP
OR CALL +61 3 9380 2399

INSIDE
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Problem solving with the
bar model method
Mathematica and the
Australian Curriculum
10 pointers for
exam success
Have Sum
Fun Online

Students engaged in ability based problem solving activities based on assessment data gathered
through the project.
Professional learning in schools has taken a dramatic change over the past decade. Schools are
now implementing long term professional learning programs and engaging the assistance of
education consultants. The focus is to ensure that school’s professional development programs
are targeted to the schools needs and that the change will be ongoing and sustainable.
This year MAV Education Consultants Jennifer Bowden and Ellen Corovic have been working
with a cluster of four primary schools within the north western region on a professional learning
project. The targets of the project are to support the individual school’s professional learning
requirements whilst ensuring a partnership for learning between the MAV and the four
schools. The partnership has ensured teachers share effective teaching and learning practices,
along with resources, with the guidance of the MAV Education Consultants. The four schools
involved in this partnership with the MAV are Albanvale Primary School, Derrimut Primary
School, Stevensville Primary School and Deer Park North Primary School.
Continued on page 6
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AN EASIER WAY TO FIND WHAT
YOU ARE LOOKING FOR
The online MAVshop has always been an
excellent way to search for and purchase
valuable mathematics education resources.
Even so, the MAV’s version of an online
shop has been a long way from the likes of
commercial offerings such as Amazon. A
modest professional teachers association is
always going to struggle to find the funds
necessary to invest in an e-commerce web
site.
I was delighted, therefore, when Luke
Chambers and Matthew Magain
volunteered the services of their business,
UX Mastery, to help design and manage the
implementation of a properly modern online
platform for an all-new MAVshop.

2014 MAV COUNCIL
President: Marj Horne
Immediate Past President: Allason
McNamara

Their offer meant we had access to
expertise we simply could not have afforded.
UX Mastery provided great support as the
MAV office worked with other consultants
to build this new platform.

Vice Presidents: Ahmad Samarji and
Michelle Huggan

Well, the wait is almost over. This term the
all new MAVshop will launch. It will be easier
to find what you are looking for. It will be
easier to tie your search to essential criteria
such as AusVELS. It will be easier to order
the resources you want. And above all it
will make it easier for the MAV office to
serve you, the members. So shortly you will
find details of the new shop in the MAVlist
e-newsletter and at www.mav.vic.edu.au.

Council members:

MAV SUBMISSION TO
GOVERNMENT ADVISORY GROUP

MATHS ACTIVE SCHOOLS

On 13 June the MAV Council delivered
a response to the Minister for Education’s
Teacher Education Ministerial Advisory
Group. On your behalf, the Council made
several points about ways that mathematics
teachers could be better supported and
prepared through their pre-service training.
You can read what the MAV submitted
at www.mav.vic.edu.au. Your Council, I
am pleased to say, did well on an issue
apparently not at the forefront of the
Advisory Group’s thinking; it is true to say
that those countries that do well in studies
of student achievements also respect and
reward the profession of teaching in ways
that are broadly comparable for the other
professions in that society.
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At present, it is not like this for the
profession in Victoria – the salaries and
conditions for teaching should compete
with those for other professions at
commencement and, naturally, across the
career range. Attention to this, we argued
was an important mechanism for ensuring
that people with the potential to be great
mathematics teachers are in a position to
select teaching as a career as against those
other professions - currently with better
salaries and conditions - that compete to
attract the mathematically able to their
ranks.

Secretary: Elizabeth Burns
Treasurer: Max Stephens

Linda Baron
Rhys Coulson
Patricia Jelbart
Rhiannon Lowrey
June Penney
Francesca Sidari
James Spithill
Julie Tillyer
I’d like to extend my congratulations to three
schools who have demonstrated themselves
as Maths Active:
•

Milgate Primary School

•

Sacre Coeur

•

Stonnington Primary School

These schools are now apart of our growing
Mathematics Active Schools initative. If
your school is interested in taking part, or
finding out more information, contact Ellen
Corovic, ecorovic@mav.vic.edu.au.

STUDENT ATTITUDES TO GAMBLING
Readers will be well aware that the gambling
industry is bombarding the media with their
advertising campaigns. In particular sports
betting has been promoted heavily. Using
smart phones, students with bank accounts
can now gamble 24/7 without their parents
knowing, until they are hooked. Research
tells us that many people become problem
gamblers while they are teenagers.
In an effort to counter this influence, the
MAV is involved in researching the effect
of the teaching of mathematics and other
subjects at Years 9 or 10 on student’s
attitudes to gambling. The research involves
teaching of Mathematics, English, Social
Education and Health in a multi-disciplinary
integrated project.
The project is funded by the Victorian
Responsible Gambling Foundation. There
are two stages: a pilot stage took place in
Term 2 this year, and a main stage aiming
for Term 4 this year. The materials for
the pilot have been written over the last
few months, and are being tested in two
secondary schools in Sunshine. This will lead
to improved materials (teaching units and
questionnaire) for the main stage.
The research involves a short questionnaire
about gambling attitudes and knowledge,
comparing students’ attitudes to gambling
before and after the intervention of the
integrated unit. In order to try to determine
whether any changes in attitudes are really
due to the teaching, comparable classes
in the same schools who are not taught
about gambling issues will also be surveyed
before and after the intervention. For those
students whose parents have signed the
consent form, there are also a few questions
about the student’s gambling behaviour (if
any).
The MAV is seeking expressions of interest
of schools that would expect to teach
probability to Years 9 or 10 mathematics
classes in Term 4. Schools who are chosen
will need to assure the MAV that teachers
of the other subjects will be involved at
the same time. The teachers (from all
four subjects) in the schools chosen will
be reimbursed CRT costs to provide time
release for a one-day PD to prepare them
for teaching this material.
The mathematics unit is called Biggest Loser
and uses contexts such as sports betting,

Artist: Lachlan Conn. Images supplied by Victorian Responsible Gambling Foundation.
pokies, Stawell Gift, Melbourne Cup and
TAB to show that the ‘house’ always wins. It
is always the punter who is the biggest loser,
and the more you bet the more certain you
are to lose. The discussions focus on helping
students to understand the nine common
misconceptions about gambling. Here they
are, expressed in student language.
A run of losses won’t continue for long things average out in the long run.
•

Better go for a large prize than a smaller
one, since the gain is greater if you win.

•

There is a pattern in the results - if only
I can find it.

•

Many people are winning – it’s my turn
soon.

•

I am a lucky person. I just haven’t had a
lucky day for a while.

•

I have the power to ‘will’ my numbers to
come up in gambling games.

•

When I lose it is just bad luck, or the
machines are rigged.

•

I deserve to win at gambling – maybe
today.

•

Using skill, I can get better results at
gambling.

If your school is interested in being part
of this research activity in Term 4, 2014,
contact Ian Lowe, ilowe@mav.vic.edu.au.

The lessons involve hands-on activities
and the simulations are extended with
spreadsheets. At no time is there any
exposure to gambling sites, as we are careful
to avoid creating an interest among students
have have no previous gambling experience.
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NATIONAL MATHS SUMMER SCHOOL
CANBERRA 4-7 JANUARY 2015
Applications are now open.
Being awarded a place at this summer
school gives students who love mathematics
an opportunity to have fun together as they
discuss and explore mathematics from some
very different perspectives. Encourage your
students who love mathematics to apply.
There is generally a limit of two applicants
accepted from each school to give more
chance for a variety of schools to be
involved. Students from all over Australia
who are in Year 11 in 2014 can apply. It is a
two-week program held at the Australian
National University in Canberra in January
2015. Many enduring friendships will be
made at this very special summer school,
now in its 47th year. Connections made
are so strong that each year, several past
students return to help run the program.
There is a strong emphasis on solving
problems and often, many students find
themselves working on problems long into
the night - because they want to! There is a
strong emphasis on recreation, exploration
and fun with many activities, tours and talks
organised. During afternoon recreation,
students are free to socialise and explore
Canberra, popular activities include ice
skating, ten pin bowling, tandem bike riding
around the lake. There is an entertaining
dinner and concert on the last night.
Further information is available on the
NMSS website: www.nmss.org.au.
Selection is based on the strength of a
student’s written application, a teacher
reference, and the creativity and
perseverance shown on a problem solving
test. The NMSS contribution is $1400 and
an extra $200 travel surcharge applies if
students/parents want NMSS to organise
return travel from Melbourne airport. The
closing date for applications is 25 July,
2014 and the 90-minute selection MAV
Test for NMSS will be held on 8 August,
2014 at the applicant’s school.

STUDENT REFLECTION
CHARLES PRIOR (ST. KEVIN’S
COLLEGE YEAR 12 2014)

socialising. I’d certainly never seen this kind
of maths before, and that’s a good thing!

This reflection has been incredibly
difficult to write. I simply don’t know how
to condense one of the most amazing
experiences of my life down into a few words
on a page, but I’ll try.

Number theory challenged me and whet my
appetite for more: 12 hours of lectures and
24 hours of tutorials was not enough! Chaos
theory and projective planes were each
quirky in their own right, and took some time
to getting used to, but by the end of their
respective weeks, they finally clicked. Chaos
theory used to be this mystical, unknown
thing to me before I came to NMSS and
realised that, ‘Hey, I can do this too!’

When I applied to the NMSS, I wasn’t
sure exactly what it was about, or how
competitive it would be. I had never
previously had the opportunity to do
something similar, so I wasn’t sure how it
would work out. The application process was
easy enough – a single page – but the wait
was awful. I remember checking my email
several times a day to see if I had heard
anything. When I was actually accepted,
I was more surprised than anything else.
Me? Really? Then the nerves set in: Would
I make friends? Would it be worth it? Would
it be fun?
The answer to those questions turned out to
be a resounding YES!
From the moment I arrived, I was welcomed
instantly. My tutor group was happy and
friendly, and they helped me get acquainted
with my surroundings and the maths. With
their help, I was able to navigate both the
campus and the idea of number theory.
(What’s a 21 in Z7? 4? What?)
Quickly, though, we all settled down and
began to form what I’m sure will be life-long
friendships. I’m not sure which aspect of the
school I enjoyed more: the maths, or the

I wasn’t sure what there would be to do in
Canberra before I came. However, the five
free times I spent with my friends jumping
off the 5m platform at the pool, or falling
over at the ice rink, or visiting the National
Library and Parliament House became some
of the most memorable afternoons I’ve had.
I will never forget how much fun we all had
together.

Loans to suit
your needs
Renovating? Want a holiday or to consolidate your debts?
Our Personal Loans can help.
n

Choice of highly competitive fixed or variable rates.

n

No monthly or annual service fees.

n

Flexible repayment options.

n

Free redraw (minimum $500).

Apply online at victeach.com.au or call 1300 654 822.

Personal Loan
Variable Interest Rate
Comparison Rate
$90 establishment fee

1. Comparison rate calculated on an unsecured loan amount of $10,000 for a term of 3 years. WARNING: This comparison rate is true only for the
example given and may not include all fees and charges. Different terms, fees and other loan amounts might result in a different comparison rate. Fees
and charges apply. Terms and Conditions available upon request. Interest rates effective 1 May 2014. Interest is calculated daily. Interest rates are
per annum, current at the time of printing and are subject to change without notice. Victoria Teachers Limited ABN 44 087 651 769, AFSL/Australian
Credit Licence Number 240 960.

I’m grateful to the staff and tutors at NMSS
for this wonderful experience. Through
NMSS I was able to learn more about
myself, and the world of maths.
NMSS has given me the confidence to
study maths at university and beyond. I only
wish that it had been longer: the end was
the hardest part. We all had unanswered
curiosities and unfinished relationships
that were hard to leave behind. Thank you
everyone for the best summer of my life.

Free resources and
support at your fingertips.
By Teachers, For Teachers
» Australian Curriculum Classroom Activities
» Ready-made Assessments and Answer Sheets
» Webinars Live and On-demand
» On-line Courses

The NMSS application form can be
downloaded at www.mav.vic.edu.au/
activities/student-activities/nationalmathematics-summer-school.html.

4

Visit education.ti.com/aus-nz/teachers

©2014 Texas Instruments AD2551

CL2551 Teacher Support Half Page_Australia.indd 1

5/2/14 12:47 PM

SUSTAINABLE PROFESSIONAL
DEVELOPMENT (CONT.)
Continued from page 1

Jen and Ellen have worked throughout the
year in each school modeling teaching,
observing lessons, planning programs and
acting as a critical friends.

It has been wonderful for Jen and Ellen
to observe the learning journey and the
diverse, effective teaching environments
across the schools.

All teachers in each Professional Learning
Team meet once a term to share their
learning journeys and work together
across the four schools in a professional
partnership. Each school’s focus is diverse,
however the strength of the program has
been through the partnership for school
improvement between the MAV and
schools with a focus on best practice and
innovation.

This professional learning program is
possible due to the support of DEECD
funding through the School Improvement
Partnerships.

At this phase of the partnership program
teachers are reflecting on their practice and
are involved in professional dialogue about
how they can increase the effectiveness of
their teaching, provide best practice and
enhance innovative learning opportunities
for their students.

The most engaging maths resource
for primary and secondary schools

A wiki has been set up for all members
involved to record their learnings, thoughts
and a-ha! moments as we go. The project
will culminate when the teachers and the
MAV Education Consultants present
their learning journey at this year’s MAV
Conference Maths Rocks.
For more information, contact Ellen
Corovic, ecorovic@mav.vic.edu.au or Jen
Bowden, jbowden@mav.vic.edu.au.

Now iPad Compatible
Comparing work samples across four schools.

PREPARE FOR VCE
UNIT 3 AND 4 EXAMS
The MAV has a number of resources to
both assist VCE teachers to prepare their
students and for VCE students to prepare
for the VCE Mathematical Methods,
Further Mathematics and Specialist
Mathematics exams.
SOLUTIONS TO THE 2013 VCAA
VCE EXAMINATIONS
To assist students in preparing for their
2014 VCE exams, the MAV has produced
solutions to all 2013 Mathematics exams
(Further Mathematics, Mathematical
Methods (CAS) and Specialist Mathematics
examinations).
The experienced MAV author team,
comprising of teachers not only experienced
in teaching the particular subject but in
most cases with experience as VCAA exam
assessors, has prepared the solutions and a
panel of experienced reviewers have worked
to ensure each solution set is free of errors.
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VCE REVISION LECTURES
Each year the MAV presents VCE revision
lectures for students, during the Term 3
school holiday break, in the three VCE
Mathematics subjects: Mathematical
Methods (CAS), Specialist Mathematics
and Further Mathematics. The lectures
are presented in both the Melbourne
metropolitan area and in regional Victoria,
catering to all four DEECD regions.
All lectures are delivered by highly qualified
and experienced, practicing teachers.
Online registrations are now open to
students.
Feedback from 2013 student participants
Further Mathematics - Really good that he
went through exam questions instead of just
looking at the theory. Found it really beneficial.
I enjoyed the way in which the lecture was
run (students only listening to their relevant
modules) and going through the hardest/
poorly done questions also helped consolidate
my knowledge and clear up issues.

TRIAL VCE MATHEMATICS EXAM
PAPERS 2014
The MAV has commissioned an
experienced author team (as per the
solutions to VCAA papers, all with
experience in their particular subject and the
majority with VCAA assessor experience)
to prepare the trial exam papers and has
instituted a three-stage review process to
ensure that each paper covers the course
appropriately and is free of errors. All three
mathematics studies are catered for.
For more information and prices on the
VCAA solutions and Trial Papers, refer to
the back page.
To register for the VCE revision lectures,
visit www.mav.vic.edu.au/revisionlectures
or for further information contact
Helen Haralambous,
hharalambous@mav.vic.edu.au.

Full coverage of the Australian
Curriculum Years 1-10A
Real-time data on student
and class performance
Differentiated Instruction
Module for 1:1 teaching
Personalised Learning
Pathways
Social competition,
Medals, and Trophies

Sign-up for a FREE 30 DAY TRIAL
www.mangahigh.com
0433 983 974

michelle@mangahigh.com

MATHEMATICAL PROBLEM SOLVING
WITH THE BAR MODEL METHOD
Vei Li Soo and Yueh Mei Liu
BACKGROUND
Shortly before the latest release of PISA
2012 results, Dr Lianghuo Fan said in an
article on BBC Skillswise (2 Dec 2013)
that ‘People have different views about the
reason for Singapore students performance,
but one thing that is universally agreed is
that the Singapore model method is key.’
The Bar Model Method plays an important
role in the primary school mathematics
curriculum in Singapore since its
introduction by the Ministry of Education
in the 1980s. This method is an innovation
in teaching and learning (Kho, Yeo & Lim,
2009), to address a national problem in the
1970s where students were not achieving
basic numeracy skills and were not able to
solve word problems sufficiently well.
Against this backdrop, a team from the
Primary Mathematics Project led by Dr Kho
Tek Hong worked on producing instructional
materials to improve the quality of teaching
and learning in mathematics and developed
the Model Method for problem-solving.
THE BAR MODEL AS A VISUAL
REPRESENTATION
There are two main types of bar models.
Students draw either the part-whole model
or the comparison model to represent the
quantities given in a word problem. This
visual representation gives the students a
better idea of how the known and unknown
quantities in the word problem are related,
making the understanding of word problems
more accessible to students.

In cases where language of comparison,
e.g. more than, less than, are used, the
comparison model below can be used to
solve addition and subtraction problems.
Addition would be used to find the total of
the two quantities. Subtraction would be
used to find the difference between the two
quantities, or to find one quantity given the
other one and one other information.

In addition, it brings across and reinforces
concepts of multiplicative thinking and
proportional reasoning which many
struggling learners of mathematics fail to
grasp. In the upper primary and middle
school years, the Model Method can be
extended to algebra as a visual approach
to help students understand and formulate
algebraic equations.

A COMPARISON MODEL

The process of solving a word problem
using the Model Method provides students
with opportunities to communicate their
understanding of the problem with a visual
representation. This simple modeling
process helps them analyse the relationships
between the known and unknown quantities
in the problem before they proceed to
construct a logical plan to solve the problem
using the four operations. In the absence
of key words such as ‘altogether’ and ‘left’,
students have a strategy to guide their
approach whilst building their mathematical
reasoning capacity.

? Difference
Smaller
quantity
Larger
quantity

Total

A comparison model where there are
equal units indicates the use of either
multiplication or division depending which
quantity is given, as seen in the following
two examples.
Example 1
?

15
In example 1, the quantity for one unit is
given. To find the unknown,
1 unit = 15
3 units = 3 x 15 = 45
Example 2
92

Part

?

Part

The part-whole model above can be used
to solve problems involving addition and
subtraction such as
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•

given a part and a part, students add to
find the whole

•

given the whole and a part, students
subtract to find the other part.

Besides being a problem solving strategy,
the Model Method can be used as a concept
builder as seen in the following problem:
Example 3
3
5

A PART-WHOLE MODEL
Whole

Pedagogically, this method is aligned to
Bruner’s enactive mode, iconic mode and
symbolic mode ideas (1961). The Model
Method, pictorial in nature, is a bridge
for students moving from the concrete
to visualising the abstract and presenting
the abstract in the form of mathematical
equations.

In example 2, the total is given. To find the
unknown:
4 units = 92
1 unit = 92 ÷ 4 = 23
TEACHING AND LEARNING WITH
THE BAR MODEL METHOD
The Model Method can be taught in
the early years of primary school and
used consistently as a general problemsolving strategy through to middle years
for concepts involving whole numbers,
fractions, ratio and percentage.

of the class are girls. The rest are boys.
There are 10 boys. How many girls are
there?
Girls
?

There are 10 boys so,
2 units = 10
1 unit = 10 ÷ 2 = 5
3 units = 3 x 5 = 15
There are 15 girls.

Boys

10

1 unit = $14 ÷ 2 = $7

professional development in Singapore
and around the world sharing with teachers
the use of the Model Method and features
of mathematics in Singapore. Vei Li is a
Numeracy Coach who also trains teachers
in and out of Australia. Both presented this
paper at the 2013 MAV conference.

The sandwich costs $7.

REFERENCES

Teachers of mathematics in the primary and
middle years will find the Model Method
valuable as one of the key strategies for
solving word problems.

Liu, Y.M., Soo, V. L., (2014). Mathematical
Problem Solving – The Bar Model Method.
Scholastic Education International
(Singapore).

With a general strategy that is applicable
from lower primary years, they can help
their students progress beyond working on
fluency with numbers, fractions, ratio and
percentage to applying these concepts to
a variety of challenging word problems,
making the learning of mathematics more
meaningful and successful.

Kho, T.H., Yeo, S. M., & Lim, J. (2009).
The Singapore Model Method for Learning
Mathematics. Singapore: EPB Pan Pacific.

For this problem, students might carry out
3
× 10 mechanically as an algorithm.
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If the first bar is extended to make the two
bars equal, the total becomes

This reflects a poor understanding of the
relationship between the quantities given in
the problem – that 10 is not the quantity
representing all the children. Using the
Model Method, the problem becomes
visually clearer and students would be able
to work out the solution. More importantly,
the Model Method reinforces the concept
of fraction of the whole and gives students a
visual tool to understand the concept
involved, the relationship between the
quantities and why 53 × 10 is incorrect.

$11 + $3 = $14

Quite often, problem solving opportunities
in the primary schools are limited because
teachers feel that some problems can be
solved only using algebraic methods and
students have not learnt algebra. Example 4
is a problem which is accessible to students
before they have learnt algebra:
Example 4
A sandwich and a cup of coffee cost $11.
The coffee is $3 cheaper than the cup of
sandwich. How much is the sandwich?

$11

Sandwich
?

In addition, being equipped with a tool for
problem solving and knowing that they will
not be lost among the quantities given will
build students’ confidence and a positive
attitude towards word problems.
ABOUT THE AUTHORS

$3
Coffee

Now, 2 units = $14

Skillswise For Life. Can the Singapore method
help your children learn maths?. British
Broadcasting Corporation. 2 Dec 2013.
www.bbc.co.uk/skillswise/0/24925787

Yueh Mei and Vei Li will present on
the Model Method at the 2014 MAV
conference. Be sure to register for the
conference early as popular options fill
quickly.

Yueh Mei and Vei Li are authors of a
professional development series workbook
Mathematical Problem Solving – The
Bar Model Method. Yueh Mei conducts

STUDENT COMPETITION:
2014 MAV CONFERENCE
4 AND 5
DECEMBER
2014.

The theme for the 2014 MAV Annual
Conference is Maths Rocks!, and you can
be part of the excitement. Students are
invited to write lyrics about maths, it can be
anything you want, and the best entry will be
performed at the opening ceremony of the
conference, this year known as the Maths
Smackdown.

AT LA TROBE
UNIVERSITY
BUNDOORA.

Be creative, be inspired, we want energy
and maths merging together. Entries can
be via either a word document or video
submission.

WWW.MAV.VIC.EDU.AU

Deadline for entries is Friday 19 September.
Send your entries to Lana Allan,
lallan@mav.vic.edu.au.

2014 MAV
CONFERENCE
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ClassPad II

A new operating system is arriving soon.

MATHEMATICA AND THE
AUSTRALIAN
CURRICULUM
A new operating
system for the
Carmen Popescu-Rose, Director, Mathematics for Excellence. www.wolfram.com/training/instructors/popescu-rose.html.

OS Ver 2.0 will include these exciting new features, and much more:

Graphs can now be viewed
horizontally.

Interact with secants and
chords in the new Interactive
Differential Calculus
application.

Classpad II is arriving soon

The VCAA trial ‘ … for computerbased delivery and student response to
the extended answer section of VCE
Mathematical Methods (CAS) Examination
2,’ has opened a new avenue for the
teachers involved in the trial to explore
the features of Mathematica not only as
a computational and CAS tool but as a
teaching and learning tool also. The purpose
of this article is to present ways of using
Mathematica functionality in teaching
mathematical concepts as outlined in the
Australian Curriculum.
LESSON 1: YEAR 7 –
MEASUREMENT AND
GEOMETRY – LOCATION AND
TRANSFORMATION (ACMMG181)
Describe translations, reflections in an
axis, and rotations of multiples of 90° on
the Cartesian plane using coordinates.
Identify line and rotational symmetries.
Elaborations:
•

Plot the values of the
tangent’s slope and see the
idea of a derivative function
forming.

Now with sliders
& pinch zoom, making
interaction
with graphs simpler
than ever before

3D Graphing, with wire mesh
and surface colouring

describing patterns and investigating
different ways to produce the same
transformation such as using two
successive reflections to provide the
same result as a translation

experimenting with, creating and
re-creating patterns using combinations
of reflections and rotations using digital
technologies.
TRANSLATIONS

Explore the connections between
a function and its derivative
function.

Physium presents the periodic
table in a colourful and
engaging manner.

One of the features of Mathematica is that
additional information or instructions can
be inserted in the notebook when required
in the form of ‘Hint’ buttons (Figure 2a).
When a hint button is clicked, a new
notebook with the additional information
opens up (Figure 2b and 2c).

This lesson is intended to provide an
interactive activity for the introduction of
translations, reflections and rotations of
shapes on a Cartesian plane. Students are
provided with a Mathematica notebook
with a set grid (Figure 1) and step-by-step
instructions to be followed as the teacher
explains the three transformations.

Figure 3b.

Figure 2a. Cartesian plane with two hint
buttons.

Figure 2b. Mathematica notebook behind the
Hint 1 button.
Figure 3c.
Figure 2c. Mathematica notebook behind the
Hint 2 button.
Students are further instructed to translate
the square constructed in the previous step
(Figures 3a, 3b, and 3c). In Figure 3d, the
square is translated to its original position.

Figure 3a.

For
10 further information on the new update visit www.casio.edu.shriro.com.au

Figure 1. Cartesian plane.

Figure 3d.
Mathematica notebooks allow the use of
interactive manipulations to help students
further explore the concepts taught. The
manipulation ‘Translations’ (Figure 4) allows
students to interact with the transformation
by setting any translation using the controls
m for the horizontal translation and n for
the vertical translation. This manipulation
includes the graphical representation of the
path of one corner, the horizontal step and
the vertical step.
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MATHEMATICA AND THE
AUSTRALIAN CURRICULUM (CONT.)
Figure 10. Calculator operation.
Both horizontal and vertical tables of values
can be constructed in Mathematica (Figure
11). Students are required to show the
working out to fill in these tables.
Figure 4. Manipulation for horizontal and
vertical translations.

Figure 6a. Image reflected in the y axis.

LESSON 2: YEAR 8 - NUMBER

REFLECTIONS
Reflections in Mathematica require a simple
command such as:
ImageReflect[Your image
here, Left-> Right] or
ImageReflect[Your image here,
Left-> Left]

for a reflection in the y -axis and:
ImageReflect[Your image
here, Top-> Bottom] or
ImageReflect[Your image here,
Bottom-> Top]
for a reflection in the x -axis. After
using these commands the reflected
images can be copied and pasted on the
Cartesian grid (Figure 5).

Figure 8. Manipulation of a rotation of a
square.
AND ALGEBRA – LINEAR AND
NON-LINEAR RELATIONSHIPS
(ACMNA193)

Figure 6b. Image reflected in the x axis.
ROTATIONS
The advantage of visualising rotations
in Mathematica is the ability to draw the
circular paths of any point of the shape
(Figure 7).

In Year 8 students learn to construct tables
of values for relationships between two
variables x and y. The activity which follows
provides students with an opportunity to
construct tables of values in Mathematica
using the ‘Grid’ (Figure 4a) or the ‘Table’
(Figure 4b) commands for ease of
calculations.
These tables are based on a real-life
example: Vlad has noticed that he is running
out of petrol. The price of petrol is $1.45.
Construct a table of values for p (litres of
petrol) and c (cost of petrol) if Vlad buys 10L,
15L, 20L, 25L, 30L, 35L and 40L of petrol.

Figure 11. Horizontal and vertical tables of
values.

Figure 14. Command for plotting points with a Hint button.

Depending on the purpose of the lesson,
tables can be constructed by first defining
the function (Figure 12).

Figure 12. Commands for defining a function
and constructing a table of values.
This part of the lesson comes with a ‘Hint’
button in order to provide additional
information regarding the construction of
the required commands (Figure 13).

This problem can be first visualised using a
manipulation. Students can interact with the
manipulation by using the controls given
(Figure 9) to choose the number of litres of
petrol and reading the corresponding price.

Figure 5. Image reflected in the x and y axis.
The manipulations Reflections 1 (Figure 6a)
and Reflections 2 (Figure 6b) allow students
to interact with the transformation by setting
any reflection using the controls given.
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Figure 7. Rotation of a square of multiples of
90°.
The manipulation Reflections (Figure
8) allows students to interact with the
transformation by setting any rotation
using the controls given. The manipulation
indicates the centre of rotation and the
direction of rotation.

Figure 9. Manipulation of the relationship
c = 1.45p.
The first step in this lesson requires students
to calculate the values of c for the given
values of p. This is just a basic calculator skill
(Figure 10).

Figure 13. Instruction behind the ‘Hint’ button
from Figure 12.

Figure 15.

The next step in the lesson is to plot the
points and the line on a Cartesian graph.
Commands in Mathematica could look
quite overwhelming to students due to their
apparent complexity.

REFERENCES

However, the commands are constructed
in a logical and structured way and assist
students to understand the mathematics
involved. The command (Figure 14)
required for the plot in Figure 15 has a ‘Hint’
button with clear explanations regarding
every part of the command.

Australian Curriculum, Australian
Curriculum Assessment and
Reporting Authority (ACARA) www.
australiancurriculum.edu.au/mathematics/
curriculum/F-10 and
www.australiancurriculum.edu.au/Year7.
Mathematica (Version 8) [Computer
software], Wolfram, www.wolfram.com/
mathematica.

The MAV can provide professional
development sessions with Mathematica
as the focus. Email Helen Haralambous,
hharalambous@mav.vic.edu.au if you are
interested in learning more.
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PREPARING FOR THE 2014
10 POINTERS FOR
MATHEMATICAL METHODS CAS EXAM EXAM SUCCESS
Maree Granger, Director of student management and engagement , Frankston High School and Assesor for Maths Methods CAS exam 2

How to demonstrate your mathematical
understanding and maximise your study
score.

1
OLD IMAGE

READ THE QUESTION
CAREFULLY

Reading a maths question is much more
than the process utilised when reading a
text or a Facebook message. Reading a
maths question requires a search for clues,
interpretion and analysis. When reading a
maths question, think about the letters:
R – Recognise key words
E – Extract Essential information
A – Analyse the information
D – Determine what has to be found and
Develop a plan.

2

READ THE QUESTION
THREE TIMES

1. During reading time.
2. Before you attempt the question.
For success in Mathematical Methods
(CAS), a student must learn effectively and
be able to demonstrate their understanding.
Firstly, let’s investigate effective learning.
A student’s ‘must have’ items:
•

The study design

•

A course outline detailing the order of
topics and SAC dates

•

Two workbooks

•

Copies of past VCAA examinations &
Examiners’ Reports

THE STUDY DESIGN
Read the study design. Use it to monitor
your progress, annotating as you develop
understanding and competency in each
area. There are four areas of study:
functions and graphs, algebra, calculus and
probability.
Although each has its own key concepts
and mathematical techniques, they are all
interconnected.
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COURSE OUTLINE
Use the course outline, provided by your
teacher, to plan your study program. Diarise
your SAC dates. Prepare for your SACs
and the November examinations by making
summaries of completed topics.
Summaries should include theory notes
and carefully selected worked examples.
At the end of the year, your collection of
summaries can be bound as your resource
book for use in Exam 2.
TWO WORKBOOKS
Use two workbooks. Reserve one for theory,
class notes and worked examples. This will
become a valuable reference. The other
workbook is for your exercises and tasks.
PAST EXAMS
The earlier you access the past examinations
and examiners’ reports, the better prepared
you will be for the November exams.

3. After you have completed the question,
to ensure that you have answered the
question, found what is required and given
the answer in correct format.

3

FOLLOW THE
INSTRUCTIONS

It is critical that you follow the instructions
stated in the question. If instructions are not
followed, then no marks will be awarded.
Instructions include:
Use calculus – differentiation or antidifferentiation must be shown. A CAS result
is insufficient.
Hence – use a previous part or parts of the
question.

4

For example: rate, gradient, slope, stationary
point, maximum, minimum are all key words
that indicate that you must differentiate.
However, the average rate indicates to find
the gradient of secant, that is, use rise/run ;
so do not differentiate.

5

KNOW MATHEMATICAL
NOTATION

For example, these are all different
1
functions: f −1 (x),
, f '(x) .
f (x)
1
f −1 (x) is the inverse function.
f (x) is the
reciprocal function and f '(x)
is the derivative of f .

6

USE THE MARK
ALLOCATION

A question worth one mark is an answer
mark. No working required.
However a question worth two or more,
generally requires some relevant working.
Sometimes a question worth two marks may
have two answers with one mark is allocated
per answer.

7

TAKE CARE WITH
GRAPHS

•

Label all essential points with
coordinates. That includes intercepts,
turning points, stationary points of
inflection, cusps and end points.

•

Sketch over the specified domain only.
Indicate if end points are included
or excluded by using closed or open
circles respectively.

•

Clearly indicate any asymptotes and
label each asymptote with an equation.
Ensure the graph approaches the
asymptote. If an asymptote occurs on
an axis, draw it in.

Exact value – answer must be given in an
exact form.
Show, prove or verify – some mathematical
argument needs to be given.

KNOW KEY WORDS
AND TERMS

If part of graph is on the x-axis, draw it in.
•

8

ANSWER IN EXACT FORM
UNLESS OTHERWISE
STATED

Exact form includes surds, fractions,
exponentials, logarithms, terminating
decimals.
Do not write 3 ≈ 1.73 as this is referred to
a ‘further engagement’.
If the answer 3 was correct, 1.73 is
interpreted as your final answer and this is
incorrect, as it is an approximation of the
exact answer. The answer mark will not be
awarded.

9

CHECK YOUR
ANSWER

Have you answered the question? Read
the question again! Does the answer make
sense?
Was your calculator in the correct mode? Is
the solution within the domain? Have you
included the units?

10

MAKE USE OF YOUR
BEST RESOURCE

Your teacher. Your teacher is there to help.
Ask questions to clarify your understanding
and seek assistance in and out of class.

For success in the Mathematical
Methods examinations, remember: take
care with reading and practise the past
examinations.

The MAV’s student revision lectures
are an excellent way to prepare for
the Further, Methods and Specialist
Mathematics VCE exams.
For more information and to book
your place, visit www.mav.vic.edu.au/
revisionlectures.

If a grid is provided, accuracy is
important. So plot points and
interpolate.
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HAVING SUM FUN ONLINE

Diane Reid - East Maddington Primary School (WA)

students and we found that we had a surfeit
of numbers. How to choose?
Teachers suggested that some of the
mathematically adept students were not
as deserving of participating as other
students because of their disrespectful
behaviour towards teachers, relief teachers
and other students. So we announced this
to the students. Some, especially senior
students, were very blasé for a term or two,
but gradually scores from teams across
the board improved. There were more
announcements at school assemblies,
more photos accompanying articles in the
newsletters. Then we had a break-through
when one team came third, so as well as
receiving their participation certificates, the
students also received their gift card prize!

When I came to my present school in a parttime role about six years ago, classrooms
were autonomous and maths was planned
for and delivered by teachers according
to the strengths and weaknesses of both
the students and the teacher. The school
was a ‘Getting it Right’ school and changes
were in place to build teachers’ capacity to
deliver a maths program which was less pen
and paper based, but aimed more towards
using the ‘First Steps’ approach of students’
meaningful use of manipulatives and being
able to articulate, ‘How did you do it?’
I had become familiar with accessing the
Mathematical Association of Western
Australia’s Have Sum Fun On-Line (HSFO)
problem solving competition at my previous
schools where we had achieved mediocre
success. This program resonated with me
because it is a unique resource that is just
waiting to be used, the quality of which
is not easily found in other curriculum
materials. I was keen to try again at my new
school and discussed the proposal with my
Principal, outlining the budget and time
commitment required. I acknowledge that
my principal was proactive in engaging in
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curriculum development and the extension
of our talented students. In the first year of
the HSFO journey, we entered one Year 6
and one Year 7 team for two terms and at
times struggled with student selection, when
and where to hold each competition session,
and how to instil in the students that this
was not so much about their ego, but more
about working together as a team.
It was difficult to coordinate classes as to
when it best suited for students to be free
to participate, and as well myself, being
somewhat of a dinosaur when it came to
computers and solving technical difficulties.
I struggled with accessing the website
and creating team names and passwords
for each competition, so sometimes it all
seemed a bit much. But underneath it all I
was enjoying the maths. I loved seeing the
students enjoy the maths. I was enjoying
the conversations, the challenging of
statements, seeing the light-bulb moments,
and also the sparkle in someone’s eyes
as they achieved consensus with another
student whose maths prowess they admired.

THE EXCITEMENT SPREADS
After the first few years other students in
the school began to show interest as the
HSFO teams reported back that they were
now averaging six out of ten, rather than
less than five out of ten as they had for their
earlier rounds. Other students wanted to
know about the types of questions that were
asked, so I started sharing the questions with
class teachers in the hope that this great
resource could be shared among more
classes. Around this time I noticed that
something else was happening – students
were coming up to me in the playground,
while I was on duty and asking, ‘How do you
get on the Have Sum Fun On-Line team,
Miss?’ or ‘When does Have Sum Fun OnLine start?’
I was excited about the interest the students
were showing and wanted to expand
the program. After discussions with our
Principal about the success of the program
and the potential for its growth, we allocated
sufficient funds from the maths budget
to allow for two teams from each of Years
5-7. I asked teachers to nominate potential

What I found as I now occasionally walked
past the detention bench at lunchtime and
noticed a HSFOL student (or potential
student) and asked why they were there, I
mostly saw bravado swapped for genuine
regret when they realised their chance
at being on a HSFOL team had been
compromised. During this same year a Year
6 boy, who had let me know of his keenness
to be on a team over the space of a year, yet
still let misbehaviours in the classroom and
playground jeopardise his selection, finally
settled and modified his conduct enough to
warrant his selection. When I informed him
he was in the team, his face lit up, ‘Oh boy,
that’s great! Thanks Miss’, and he extended
his hand for me to shake and congratulate
him. As he walked off with his friends I heard
him remark, ‘I’m smart at maths’.
TEAMWORK
Another anecdote worthy of mentioning
is when an ESL student with very limited
English arrived at the school in Year 5 and
was identified by teachers as having very
good maths knowledge and understandings
despite his language restrictions. His
introduction into the HSFOL teams
was again a real turning point. The other
students respected his ability to calculate
and use formulae, but he couldn’t
understand what the questions were asking.
As an onlooker it was heart-warming to see
and hear the explanations and clarifications
as team members worked together using
diagrams, hand gestures and emphases to
arrive at an acceptable answer.

Some of our students were very good at
mathematics but were not very good at
talking about their thinking. HSFO gave
these students the opportunity to think
about how they were working things out
and how they expressed their mathematical
thinking to others. They were not used to
sharing their thinking; they just knew they
could do it. The team atmosphere of the
HSFO competition encouraged them to
talk about their solutions and strategies in
terms that their peers could understand,
consequently they themselves gained a
deeper understanding of what processes
they were using.
Gradually the school began to allocate
about one quarter of our mathematics
budget to enrol teams in the HSFOL
competition. This allowed for eight teams,
plus some students who fill in as reserves
when necessary.
The HSFOL competition now has set times
allocated on the school computer room
or library timetable and classes have set
times when their students will be called out
to participate. Letters go home to parents
at the start of each term notifying them of
their child’s involvement in the team and we
present all participants with their certificates
at school assemblies, and also submit articles
to newsletters. The questions are shared
with relevant classes and often used by
teachers as challenge questions when other
class work is complete.
WHAT GAINS HAS THE SCHOOL
MADE IN NUMERACY?
Due to involvement in the National
Partnerships program the school adopted a
target-setting/case management approach
to numeracy planning.
This resulted in a whole-school approach
across the curriculum whereby teachers
were now much more aware of each
individual student’s position on the maths
continuum. Cluster group discussions
revolved around the potential of each
student and teachers knowing they were
accountable for their learning. The HSFO
competition proved to be an integral part of
our whole school encouraging our talented
students to build their capacity.
These initiatives built an environment where
teachers willingly shared activities, ideas and

their knowledge of student achievement
and we developed a cross-set system for
the number and algebra curriculum firstly
within the Year 6-7 cohort and eventually
expanding to include the Year 4-5 students.
In the context of NAPLAN the school has
made notable progress in the upper primary
years. At the beginning of our HSFO
journey in 2009, our school only had
three Year 7 students in a cohort of fifteen
achieving better than the Australian mean.
As our journey progressed we saw our
HSFO results be competitive and steadily
improving. Eventually, with a particularly
talented group of students who learnt to
collaborate effectively, we were regular
placegetters in the HSFO competition.
In the year following this, our NAPLAN
analysis showed sixteen students out of a
cohort of 33 above the Australian average.
I strongly believe that the increasing success
garnered by the HSFO teams flowed on to
the general student body, in fact our school
as a whole including the community, in their
belief of their maths ability. Over this time
our school’s longitudinal data showed a
steady incline.
More specifically, for the team members,
instead of accusations by students towards
those nominated as responsible for incorrect
answers, there is now, mostly a shared
responsibility that all should have checked
more thoroughly, read the question more
carefully, or researched a term rather than
guessing the meaning. Students are learning
to ask for better explanation and clarification
if they cannot understand how someone else
did it. In general, they are using problemsolving strategies more consistently and
effectively. Our students now had the
belief and the confidence that their ability
measured up to state-wide schools.
Now during competitions, when I glance
over shoulders or listen to one pair of
students explaining to another pair, I see
authentic diagrams, with notes emphasising
key points of the problem. I see students
keeping notes in booklets that they refer
back to even a term or two later. They realise
that part of the working out can involve
guessing an answer, then checking or testing
it, and if necessary, making an adjustment or
improvement on their original guess.
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HAVING SUM FUN ONLINE (CONT)
They appreciate that they don’t have to
get it right on the first go, but that a wrong
answer can be helpful. They understand
a whole lot more about patterns and how
to analyse them, by posing questions
such as: Is the change between the terms
positive or negative? Is it a constant or a
growing change? Are there square numbers
involved? and so on.
The senior students love the problems
where they are given an end answer and
have to work out the start point. In such
cases they can now automatically see how it
makes sense to work backwards and use the
inverse operation to the one listed.
They are realising the importance of the
thinking and explanation of the ‘how’
and the ‘why’ of getting an answer. They
are becoming more competent at using
calculators and questioning an unusual
answer. I also hear and see peer support
and encouragement that was not always
present in earlier times. They are beginning
to realise that it is better to share the glory,
because then it is OK to share the errors.
Our school and its teachers appreciate the
opportunity for maths extension which
HSFOL fosters with the students. We see
students congratulating others, and going
back to class with a smile from ear to ear
because this week they got ten out of ten.
We see team members’ problem solving
skills on a steady rise, with even Year 3
students realising that giving an answer is
not enough without a clear explanation to
go with it. There is a much better application
of problem solving strategies by students.
We are finding this is also due to cohesive
and collaborative teaching practice across
the school – particularly by the three
Year 6-7 class teachers, that more of our
graduating students are being accepted into
specialist high schools.
SO WHERE ARE WE NOW?
In 2013 although there was an historically
weaker cohort, the inclusion of the HSFO
culture at the school, I believe, minimised
the gap between the cohort and the
National average when comparing their Year
5 NAPLAN data to where they were as a
cohort in Year 7. Our mathematics program
continues to inspire and cater for our wide
range of students and our HSFO program
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Free School Visits

is still pivotal to the growth of our talented
students.

Mathematical Sciences In Your Classroom

From within our student body there is an
ongoing sense of pride in being recognised
as a HSFO team member at our school
because they now know they can achieve
success.

RMIT is offering teachers the opportunity to have an
interactive presentation in Mathematics and Statistics.
The session will highlight the opportunities these careers
offer at university and beyond.

WHAT HAVE I GAINED
PERSONALLY?

RMIT representatives will visit your school or arrange for
a session on the RMIT City Campus for your students
(preferably Year 10 and VCE students).

I’ve gained a great rapport with the helpful
HSFO staff at the MAWA office, who have
patience and a willingness to help when I
need to solve a technical hitch, especially
when I have only five minutes to spare.

> For further information phone 03 9925 2283
or email smgs@rmit.edu.au

Their readiness to attend to a problem
within the time constraints of a school
environment and the competition itself is
commendable.

www.rmit.edu.au/mathsgeo/schoolvisits

Many students at my school are aloof to
teachers other than their classroom teacher,
not giving them the time of day or few
courtesies. Being the HSFO coordinator
gave me the connections with these
students to be respected and acknowledged
where previously no relationship had
existed.

RMIT3303 MAV Term 4 V2.indd 1

Your solution to the Australian
Curriculum: Maths Plus

The competition gave me the opportunity
to work with talented, engaged and
enthusiastic students that I otherwise
had no connection with. In building
these relationships it gave me a place
to encourage students who were clearly
interested in mathematics but had yet to
demonstrate sufficient achievement. I am
now efficient at liaising with and timetabling
for various groups within the school having
to consider a busy curriculum and limited
resources.
My technical skills have improved over the
years. This competition has pushed me to
believe in my ability to develop technical
skills and to pass this on to the students
and in turn I have learnt to maximise the
knowledge of their technically proficient
generation.
This competition is a wonderful resource for
Years 3-10, which is endorsed by AAMT,
and I commend it to all schools, strongly
recommending they at least have a go at
Have Sum Fun On-Line. They won’t be
disappointed.
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To find out more about
Maths Plus Australian
Curriculum Edition, email
primaryeducation@oup.com
MAV individual and institutional
members in 2014 are able to enrol teams
in the HSFOL competitions at MAWA
member prices. This acknowledges a
collaboration that is being developed
between MAV and MAWA.
www.havesumfunonline.com.

Australian Curriculum Edition

