MAVSHOP

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

MAV MEMBERS RECEIVE A 20% DISCOUNT ON ALL STOCK
EARLY MATHEMATICAL
EXPLORATIONS

EY–4

Early Mathematical Explorations shows readers how
to provide young children with rich mathematical
learning environments and experiences. This
book presents teachers with a sound theoretical
framework to encourage children to become
numerate in the 21st century. It shows that
mathematical learning can occur in a variety of ways,
including when children explore ideas through play,
problem solving and problem posing; engage in
a rich variety of multimodal learning experiences;
pursue self-directed activities and cooperate with
others; and make connections between ideas
and experiences in their everyday worlds. Early
Mathematical Explorations is an essential resource
for pre- and in-service teachers.

MOMENTS IN
MATHEMATICS COACHING

THE COMMON
DENOMINATOR

2/14

PLANKS

F–5

Kristine Reed Woleck reflects on specific cases
or ‘moments’ from her years as a mathematics
coach, unpacking and examining for readers
the critical elements of mathematics teaching,
learning and coaching. This accessible, practical
resource discusses what effective coaching looks
like and how beginning and veteran mathematics
coaches in Years F-5 can bring about meaningful
improvements in mathematics instruction. The
real-life cases illustrate how to incorporate key
elements of coaching into practice, build trusting
relationships with teachers, make effective decisions,
reference data and the curriculum as coaching tools,
use reflection to link coaching concepts to actual
practice.

$61.60 (MEMBER)
$77 (NON MEMBER)

$40 (MEMBER)
$50 (NON MEMBER)

PLANKS

F-10

PLANKS are an eco-friendly, open ended, play and inquiry based learning resource, suitable for all abilities. Playing
with PLANKS opens a window to a world of endless opportunities for social interaction, concentration, hand-eye
coordination and fine and gross-motor skills, and provides opportunities to explore scientific and mathematical concepts and
thinking. Technical construction blocks designed to inspire creative minds of all ages. Identically shaped, PLANKS stand on
end, balance and counter-balance, holding together towers, castles and bridges with friction and gravity alone. No glue or
nails. Simple and sophisticated construction for students of all ages.

MATHS IN THE INCLUSIVE
CLASSROOM - BOOK 1 & 2

7-10

A two book series for junior secondary students,
providing a practical solution to the problem of
delivering maths across many years of mathematical
development that ensures genuine differentiation in
the classroom. Meets all demands of the Australian
National Curriculum for mathematics.
$60.70 EACH (MEMBER)
$75.87 (NON MEMBER)

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

100 PLANKS

$47.20 EACH (MEMBER)
$59 (NON MEMBER)

200 PLANKS

$79.20 (MEMBER)
$99 (NON MEMBER)

2014 TRIAL EXAM PAPERS

VCE

Prepare effectively for the VCE
Mathematics Examinations by pre-ordering
your copy of the MAV Trial Examinations now!
Orders will be dispatched in July.

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)

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

PLANKS are an engaging tool for students to explore mathematical concepts.

INSIDE
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16

PLANKS
activities
AFL and
mathematics
Using graphics in
Mathematica
Connect
with Maths

Concrete materials are so important in mathematics - particularly at the primary level - and to
illustrate this, the MAV’s Mathematical Education Consultants have put together a series of
activities using PLANKS. (See page 4).
Identical in size and shape, and cut precisely from 100% farmed pine, PLANKS are pieces
of wood that are long enough to counter balance, thin enough to stack and heavy enough to
weigh structures down; holding together the most amazing creations.
Green Hat Workshop (the creators of PLANKS) recently held an incursion at Stonnington
Primary School with Prep -Year 2 students. ‘The students were enthralled,’ said teacher Bree
Collins. ‘The nature of the workshop allowed the students to work co-operatively and the
teamwork demonstrated by the students was outstanding. The workshop challenged their
thinking and allowed the students to use their creativity and imagination in designing and
creating structures.’
Continued on page 4
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VIDEO CONFERENCING
In 2013 the MAV worked in partnership
with DEECD to deliver PD across Victoria
using Polycom video conferencing as the
medium of delivery. I’m delighted to report
that the new technology was a success with
two Mathematica workshops (Introduction
to Wolfram Mathematica and Developing
Coursework Using Wolfram Mathematica)
being delivered to all four corners of
Victoria. In 2014 MAV will expand
delivery of professional development to
regional teachers using Polycom video
conferencing. If you are interested in finding
out more, contact Helen Haralambous,
hharalambous@mav.vic.edu.au.
MAV AGM
The MAV’s annual general meeting will take
place on 15 May. The entertainment and
venue are not yet confirmed, watch MAVlist
for further details.
MTQ
We often hear teachers wondering
about innovative ways to incorporate the
AusVELS proficiency strands into their
mathematics curriculum. The Maths Talent
Quest provides an excellent framework
for students to work mathematically on
investigations. Term 2 is the opportune time
for individuals, small group or whole classes
to work on their MTQ investigations.
Jen Bowden will present a free professional
development session at Stonnington
Primary School at 4pm on Monday 5 May.
All interested teachers are welcome.
The Maths Talent Quest dates for 2014 are
listed below.

PICTURE STORY BOOK
RESOURCES
The MAVshop stocks a number of
mathematically themed picture story books.
We would like to create a PDF teacher
resource kit for each of these books and are
looking for MAV members who would like
to contribute content. If you use or have
used any of the books below and have an
idea or two about how to use them in the
classroom to launch into mathematics,
we would love to hear from you. Teachers
and/or schools will be recognised for their
contribution.
• One is a Snail Ten is a Crab
• Spaghetti and Meatballs for All
• The Grapes of Math
• Pancake Pancake
• The Bad-Tempered Ladybird
• The Secret Birthday Message
• Safari Park
• Charlie Weatherburn
• The Greedy Triangle,
• The Doorbell Rang
• One Odd Day
• One Even Day
• How Much is a Million
• 365 Penguins
• Counting on Frank
  
For further information contact Ellen
Corovic on 03 9380 2399 or email
ecorovic@mav.vic.edu.au.

STATEWIDE GAMES DAYS 2014
PROBLEM SOLVING AND
MATHEMATICAL GAMES ADDRESS
THE AUSVELS PROFICIENCY
STRANDS.
Participating in a Maths Games Day is a
terrific way to enhance your students’ skills
with this interdisciplinary learning strand.
A Games Day is an opportunity for students
to develop their mathematical talents and
thinking skills in a setting where maths
is regarded as fun and worthwhile with
like-minded students from a diverse range
of schools. It is an ideal way for students
to participate in mathematical activities
without the usual class room pressures and
is a very effective vehicle for getting young
people – particularly in the middle years of
schooling – excited about maths.
Teams of four students compete for a
variety of prizes. Individual prizes are
awarded for creativity, contribution to group
work, lucky door prize, etc. The participants
are not necessarily the mathematically
brightest in the school but are drawn

STATEWIDE GAMES DAYS 2014
Registration opens online

Tuesday 22 April

Year 4 - Lowther Hall (Essendon)

Thursday 26 June

Year 5 - PEGS (Essendon)

Thursday 19 June

Year 6 - Genazzano (Kew) and
Lumen Christi (Point Cook)

Friday 5 September

Year 7 - Wesley College (Elsternwick) and
Overnewton Anglican College (Taylors Lakes)

Monday 1 September

Year 8 - PEGS (Keilor)

Monday 11 August

Year 9 - Williamstown High School (Williamstown)

Friday 29 August

Year 10 - Mount Scopus (Burwood)

Thursday 31 July

Year 11 and 12 - Camberwell Grammar (Camberwell)

Wednesday 6 August

from those who have a keen interest in
mathematics and who can operate as a
team. Lateral thinking wins the day.
The MAV is interested in promoting a
state and a nation-wide competition and
would like to hear from schools, particularly

in country regions, who are considering
running a Games Day either within their own
school or for the region. Contact Jennifer
Bowden, jbowden@mav.vic.edu.au.

MATHEMATICS ACTIVE SCHOOLS
In Term 4 2013 we welcomed three more
schools into our Mathematics Active
Schools program. Congratulations to
Sunshine College, Penleigh and Essendon
Grammar School (Primary) and Richmond
West Primary School.

MTQ 2014 DATES
Registration opens online

Tuesday 22 April

Registration closes

Monday 21 July

Delivery of entries to La Trobe
University (Bundoora)

Wednesday 13 August

Judging

Thursday 14 August Tuesday 19 August

Display of entries

Wednesday 20 August (morning)

Pick up of entries from La Trobe University (Bundoora)

Wednesday 20 August (afternoon)
and Thursday 21 August
(2pm deadline)

Awards ceremony at La Trobe University (Bundoora)

Thursday 23 October
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PLANKS
Continued from page 1

ACTIVITIES
TOWER WITH 20 PLANKS
Foundation, Year 1 and 2
The aim of this activity is for students to
build the tallest tower possible.
In groups of three, ask students to collect
20 PLANKS. They may choose to count by
ones or you may discuss another method for
counting, such as counting by 2’s, 5’s or 10’s
to check how many PLANKS they have.
Next, share the different ways of placing a
PLANK. They can be placed on their side,
lying down flat or on an end. Introduce
the problem of ‘how tall a tower could you
build only using 20 PLANKS’. Discuss
and agree the best method of measuring
and recording results, formal or informal
units may be used. Students complete their
towers, measure and record their results.
Australian Curriculum reference
Measurement and Geometry: Using units of
measurement.

Register now to join the TI-Nspire™
teacher group
You will receive our e-newsletter and
regular updates, including:
t Details on professional development programs
t TI-Nspire» teacher resources and lessons
t What’s new for TI-Nspire» technology
t The latest software updates and getting started materials
t Special offers to teachers

Register at education.ti.com/au-nz/TIshare

Looking for workshops, activities,
lessons, tutorials and the latest updates?
education.ti.com/aus-nz/pd

Your Passion. Our Technology. Student Success.™

Number: Number and place value
MAKE MINE SYMMETRICAL
Year 3, 4 and 5

1 year Fixed Basic Home
Loan Rewards Package

The aim of this task is to explore location
and transformation using 10 PLANKS.

Students work together using their creativity to build a structure made of PLANKS.
‘When students entered the workshop,
there were a handful of structures already
started, this enabled students to continue
using a particular stacking technique or to
be inspired to build something similar or
unique. Different stacking and balancing
techniques were demonstrated before
the students set to work. The workshop
fostered communication and negotiating
skills amongst students. The simplicity of
the PLANKS provides students with endless
opportunities for creativity to flourish.’
Following the success of the workshop, Bree
and her Prep, Year 1 and 2 colleagues plan
to further explore how to integrate PLANKS
into their mathematics classes.
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I loved the PLANKS incursion because you
could build whatever you wanted! First you
had to think of an idea, a plan of what you
might build. Then you build it! After looking
at other’s work some people wanted to
change their groups. Both groups could join
together and make massive models! I asked
another kid if he would like to join us. And he
said yes!
The maths words we used were flat, straight,
sides, angles, long, short, measure and
rectangle. I felt very creative and want to do
it again.

Students work with partners and take turns
to create a symmetrical tower, pattern or
image with ten PLANKS on their desktop.
Their partner is then asked to copy the same
creation.
For the next task the students can make
a pattern and their partner has to make
a reflection of this shape using the same
number of shapes. Students may use a
mirror to help them make and check their
answers.
Australian Curriculum reference
Measurement and Geometry: Location and
transformation.
Continued on page 6

4.74%
5.29%
p.a.

Refinancing is
its own reward
Refinance between 1 March and 30 April 2014.





Highly competitive variable and fixed rates.
Only $150,000 minimum loan amount.
Owner occupied and investment property loans.
Deferred repayments for first three months.1

2

p.a.

Comparison Rate

$0

establishment fee3

$1,000
cash back4

Call 9834 8450 or 1300 654 822.
Visit victeach.com.au.
Email refinance@victeach.com.au.
Offer valid for Refinance Home Loan applications received from 1 March to 30 April 2014 and must be funded by 31 July 2014. Offer only available to
refinance home loans; it does not apply to switching existing Victoria Teachers Mutual Bank Home Loans. Loans in excess of 80% Loan to Value Ratio (LVR)
will incur Lenders Mortgage Insurance. To be eligible for a Rewards Package you must have a Basic or Offset Home Loan and have your salary credited
to your Mutual Bank account. A $300 p.a. Rewards Package fee applies. 1. Conditions apply. 2. Comparison rate calculated on a secured loan amount of
$150,000 for a term of 25 years. WARNING: "is 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 on request. 3.
Applicants who decide not to proceed with the loan may incur establishment fees. 4. Offer valid for the first 40 refinance home loan applications that meet
all the following criteria: received between 1 March and 30 April 2014; funded by 31 July 2014; minimum loan amount is $150,000. Interest rates correct
as at 2 December 2013, check website for current rates. Victoria Teachers Limited, ABN 44 087 651 769, AFSL/Australian Credit Licence Number 240 960.

PLANKS
Continued from page 4

PLANKS are available to purchase through
the MAVshop (www.mav.vic.edu.au/shop).
They come in boxes of either 100 ($47.20)
or 200 ($79.20).
If your school is interested in learning
more about how to use PLANKS in the
mathematics curriculum, contact Jen
Bowden, jbowden@mav.vic.edu.au.

The most engaging maths resource
for primary and secondary schools
Now iPad Compatible

Full coverage of the Australian
Curriculum Years 1-10A
A tower created using PLANKS. Image courtesy of Green Hat Workshop.
STAIRCASE

CONSTRUCT AND SCALE

Year 5, 6 and 7

Year 8, 9 and 10
•

Students use PLANKS to construct a
growing staircase pattern.
•
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How many PLANKS would be needed
to complete the staircase pattern
below?

•

How many PLANKS would be needed
to build a staircase 10 blocks high?

•

How would you work out how many
PLANKS were needed for n blocks
high staircase?

Step

1

2

3

PLANKS used

1

3

6

4

Share and discuss the different
strategies the students used to
calculate their answer, were there
different methods?

Australian Curriculum reference
Number and Algebra: Patterns and algebra

5

6

10

?

Students create a tower or bridge with
PLANKS.
They may like to do this in groups. Use the
Green Hat website (greenhatworkshop.
com.au) or YouTube video to generate
students interest and ideas. Once the
construction has been completed, take a
digital photograph from all perspectives.
Print off the photograph so that each
photograph is of A5 size.
Students measure a single PLANK
and record the dimensions. Using the
dimensions obtained, find the scale of the
photograph. Use this scale to record the
width, length and height of the structure.
Created a labeled drawing and indicate the
scaled and actual lengths for all key features
of the structure from each perspective.
Australian Curriculum reference
Measurement and Geometry: Geometric
Reasoning

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

AFL AND MATHEMATICS

SPORTZSTATS

Ian Lowe - Mathematical Education Consultant, MAV

Do you have a few sport fanatics in your
class? Former AFL player Peter Daicos,
has developed a way to combine literacy,
numeracy and mathematics using sport as
a catalyst. SportZstats is a web based portal
which allows students to track their sporting
statics. It is a web diary and also a mobile
app which students can use to record,
measure and share their game performances
with others.
Students, parents and coaches can use this
data to help improve performance. From
a mathematical perspective, SportZstats
can be used to engage students in statistics
and to demonstrate that mathematics has
applications outside the classroom.
Currently SportZstats supports the
recording of soccer, basketball, netball, AFL
football and cricket. More sports will be
introduced as the application grows.
TO LEARN MORE VISIT WWW.
SPORTZSTATS.COM OR EMAIL
PDAICOS@SPORTZSTATS.COM.

Australian Football is a unique game utilising
many skills. It is a favourite Australian
pastime, generally regarded by the players
and spectators as the greatest game of all.
Spectacular high marking, penetrating long
kicking and non-stop action are features
which distinguish Australian Football from
other football codes such as Rugby Union,
Rugby League and Soccer.
The MAV, through Ian Lowe, has created
three packages using AFL to assist students
in the learning of mathematics. These
are usually only available on the MAPPs:
Investigation into the Real World members
CD ($96 or non-members $120). However
the MAV is offering just the AFL packages
as a Term 2 Special for $10 each.
Please note that you will need to call Darinka
Rob at the MAV on 03 9380 2399 to
purchase this special. Remember to have
your purchase order or credit card number
handy. These specials will not be available
on the online MAV shop.
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THE THREE PACKAGES
Primary (mid-upper)
AFL: the scores tell the story
Middle years
Using AFL Record: for footy tipping (player
statistics)
Middle secondary
Using AFL Record: Predicting the ladder
For packages that require the use of the
AFL record and ‘match day’ sections,
teachers or students may access and
download free copies from the State
Library of Victoria. There are two ways
to locate the database. Search ‘Football
record Melbourne’ or ‘AFL record: official
program of the Australian Football League’
and then select ‘View online’ for a list of all
records and match day sections available
(1912 – 2013). http://digital.slv.vic.gov.
au/R/?func=collections&collection_id=1081

AFL: THE SCORES TELL
THE STORY

USING AFL RECORD:
PREDICTING THE LADDER

This package analyses the scores of a game.
Students are asked to break down each
quarter to discover the story behind the
overall score. Students then graph scores to
obtain a visual representation of the game.
The investigation also explores kicks and
accuracy. Use of Excel is incorporated into
the tasks.

This package requires students to predict
the ladder. Key questions students will be
asked. ‘Can you predict the ladder?’ and
‘What factors determine which teams will
be further up the ladder?’. The source of
information for the questions asked in this
investigation is the AFL record, in particular,
the match day section.

USING AFL RECORD FOR
FOOTY TIPPING

Students are asked to hypothesise as to the
most important factor that determines the
teams position on the ladder.

This package is an investigation into player
statistics and the impacts these may, or may
not have on determining the outcome of a
game.
Students use the AFL record to obtain data
for investigations into heavy, young, tall
and experienced teams as well as looking
into the effect of the type and accuracy of
possessions.

To purchase this $10 special call Darinka
Rob at the MAV on 03 9380 2399 or
email drob@mav.vic.edu.au.

We chatted with Peter Daicos about
SportZstats:
MAV members can register for
SportZstats online and receive two free
game uploads. Registration costs $14.95
per year if you enter the code MAV000.
The iPhone and Android SportZstats app
are free.

Over your 17 years of playing AFL
football, how did statistics influence your
game?
Statistics helped me to reflect on the
contribution I made within the team and the
match.
I was always setting new targets for myself to
improve, for example, if I played as a forward
and was averaging 2 goals, I would aim to
get this to 2.5 or 3 goals per game.
What benefits can students draw from
using the online SportZstats materials?
The SportZstats program automatically
produces match reports which are
populated by the student (the athlete) and
can be shared with others within their group
The program combines numeracy and
literacy skills, interaction, sharing and above
all else, communication
Peter is available to visit schools to discuss
different ways of using SportZstats within the
classrooms.
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Last year the MAV was successful with its
grant application to the Telematics Trust
Foundation.

As the use of technology, tablets and apps
become more prevalent in our classroom,
teachers and educators are struggling to
keep one step ahead. The Maths Education
Consultants at MAV are working through
the vast amount of (sometimes conflicting)
information to bring the MAV’s members
the most current research on effective
teaching practice.

EARLY  MATHEMATICAL  
EXPLORATIONS  

The proposed project will result in an ICT
learning aid (App) that would be aimed
at secondary students as the main target
group, but also for tourists to the City of
Melbourne. The App will provide students
with real world mathematical learning as
they undertake a journey in and around
the City of Melbourne investigating
architectural, engineering and geometric
significant structures. The Swanston Street
Walk will be the first walk created for both
iOS and for Android devises.
The MAV is looking for schools to trial
the App with their students and additional
teachers to trial it on their own.
TRIAL SCHOOLS

Join the
Prime Schools PLUS
program
Includes FREE:
Hand-held units,
software, resources
and Professional
Development workshops
for your entire faculty.
Simply implement CASIO as
your technology of choice.



    

Two trial secondary schools are needed
to test the App on a city excursion during
the beginning of Term 3. Dates and times
can be arranged on a per school basis.
Up to two teachers from each trial school
will be invited to participate in a feedback
workshop at the MAV office in Brunswick.
CRT release will be reimbursed by the MAV.
Schools/students will need to provide their
own device.
TRIAL TEACHERS
Three trial teaches are needed to test the
App on their own during the Term 3 school
holidays. Written feedback will be collected
from these teachers in the form of a survey.
Teachers will need to provide their own
device.
For further information contact Ellen
Corovic on 03 9380 2399 or email
ecorovic@mav.vic.edu.au.

Professor Nicola Yelland’s report SmartStart:
Creating new contexts for learning in the 21st
century aimed to enable preservice and
practicing teachers in the following ways:
1. Describe what constitutes effective
pedagogies when using tablet technologies
in early childhood settings.
2. Explore the potential of applications to
support the teaching and learning of literacy
and numeracy with young children.
3. Examine the ways in which tablet
technologies can be incorporated and
integrated into early childhood curricula
to support new forms of meaning making,
knowledge building and learning in the early
childhood years.
4. Work with teachers to explore
professional learning opportunities that will
enable teachers to effectively incorporate
tablet technologies into their programs.
5. Consider resources for teachers to
illustrate practical ways of using tablet
technologies with young children. (Yelland,
2014)
For a full copy of the report please contact
Jen Bowden, jbowden@mav.vic.edu.au

We are very keen to hear your stories
about effective use of technology in the
mathematics classroom! Please email
Jen Bowden, jbowden@mav.vic.edu.au to
share your stories.

By Nicola Yelland, Carmel Diezmannand
Deborah Butler
Mathematics is an active part of everyday
life. With so many real life applications,
why is it so often taught through endless,
monotonous worksheets? This book is
excellent for teachers wanting to move away
from worksheets and repetitive sums. It
promotes a positive view of maths through
meaningful experiences whilst focussing
on the enjoyment of maths. It is packed
full of practical activities that encourages
mathematical learning from the foundations
laid at birth up until 8 years old.
As an educator working in a play based
kinder setting, this book has useful
information about and many practical ideas
on promoting the foundations of maths.
This is revealed through story books, games,
conversations, sorting, recognising patterns,
rhymes and much, much more. It goes on
to many ways in which to extend the more
able mathematical thinker through playful,
hands on activities that cover number,
shape, space and measurement. It’s a great
resource for teachers who want to inspire
children to be excited about maths. Children
learn best when they understand the real
life applications of what they are learning.
This book highlights ways to incorporate
this, whilst challenging each child to think
deeper.
This book focuses on modern day
applications. With the digital era there is less
of a need to recite times tables and more of
a focus on interpreting data, thinking and
problem solving. Overall, this book provides
practical ideas and information about how
to extend young children’s learning whilst
maintaining an interest and excitement in
maths. This is an invaluable resource that
I would definitely refer to over and over
again.
Reviewed by Caroline Barnett, Kinder Teacher
at Swinburne Prahran Community Children’s
Centre.
EARLY MATHEMATICAL
EXPLORATIONS CAN BE PURCHASED
FROM THE MAV SHOP FOR $61.60.
WWW.MAV.VIC.EDU.AU/SHOP
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For more details visit www.casio.edu.shriro.com.au or call 1300 768 112
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USING GRAPHICS IN MATHEMATICA
Ian Willison - ianwillson@iinet.net.au

Mathematica was the subject of at least nine
workshop sessions at the December MAV
2013 annual conference. They ranged
from beginning activities for those with little
or no knowledge of the program, through
curriculum building, discovery and creation
work, difference equations (and their use in
the business-related mathematics module
of VCE Further Maths), prime numbers
and cubic polynomials, to work on actuarial
science at university level.

Mathematica 8) on eduSTAR.

2013 was a year of anniversaries for both
the conference and Mathematica, the 50th
for MAV and the 25th for Mathematica.
Whilst we all know the significance and value
of our own maths conference (with 1,700
attendees, 320 speakers and 64 exhibitors
in 2013) Mathematica is still unknown to
many, despite its growing use, adaptability
and versatility all over the world in an ever
growing and astonishing range of
educational, scientific and technological
applications. And it’s provided free to every
government secondary school student by
virtue of the software (currently Wolfram

Stephen Wolfram, its creator and cofounder of the manufacturing company
Wolfram Research in Illinois, USA,
describes it as a giant single and unified
computational system, able to handle all
forms of algorithmic work. He goes further
and proudly proclaims the Mathematica
mission: to bring the power of computation
and computational knowledge to as much of
our world as possible.

Mathematica is currently being trialled as
a delivery medium for both Mathematical
Methods 1 & 2 (CAS) and 3 & 4
(CAS) in a small number of secondary
schools in Victoria, and some students
sat for their Methods 3 & 4 end-of
year 2013 exams using the program. The
number of trial schools is being extended in
2014.

It is indeed a wonderful CAS tool, not
indeed the compact hand-held device we
know as the Casio ClassPad or TI-nspire,

but nevertheless cheaper and arguably
superior in so much of its functionality.
If Mathematica unfortunately does not
provide the ‘low-floor’ equivalent of
Seymour Papert’s ground-breaking Logo
geometry and discovery program of the
1980s, it qualifies supremely for the ‘highceiling’ capacity that excited so many back
then.
I conducted a conference workshop in which
participants learnt some basic syntax for
handling graphics, drawing graphs of simple
polynomial and circular functions, and using
the manipulate tool (equivalent to slider
functionality on the TI-nspire). Activities
were designed to introduce important
syntactical basics to help learners progress
with invention and discovery of their own.
What follows is a sample of one of those
activities, using the built-in Mathematica
graphics symbol and the graphics primitive
rectangle; some familiarity with the
Mathematica interface is necessary.

7. Draw side-by-side coloured squares.
Graphics[{{Purple, Rectangle[{0, 0}],
Yellow, Rectangle[{1, 0}]}}]

11. Draw a step pattern of five descending
squares.  

  
Graphics[{Rectangle[{0,
4}], Rectangle[{1, 3}],
Rectangle[{2, 2}],
Rectangle[{3, 1}],
Rectangle[{4, 0}]}]

Graphics has a new nested second
coloured square.

8. More side-by-side squares.  

SOME NOTES

  
Graphics[{{Purple,
Rectangle[{0, 0}], Green,
Rectangle[{1, 0}]},
Yellow, Rectangle[{2, 0}],
Cyan, Rectangle[{3, 0}]}]

Two more squares have been nested inside
Graphics.

•   These introductory activities have
12. Draw a step pattern of five descending
coloured squares.  

  
Graphics[{Red, Rectangle[{0,
4}], Orange, Rectangle[{1, 3}],
Yellow, Rectangle[{2, 2}],
Green, Rectangle[{3, 1}], Blue,
Rectangle[{4, 0}]}]

9. Draw a step pattern of two different
squares.  

  

BASIC RECTANGLE AND SQUARE PATTERNS
1. Use the graphics command to draw a
rectangle with width and height dimensions
5 units and 2 units, default black fill.
Graphics[Rectangle[{0, 0}, {5,
2}]]

13. Draw a two-by-two checkerboard
pattern of coloured squares.

4. Draw two squares, with default black fill.

2. Draw a square, with default black fill.
Graphics[Rectangle[{0, 0}]]

Black joined squares, bottom left-vertex of
first (0,0), bottom left-vertex of second
(1,1), together to occupy all of graphic
display, with square dimensions one-half of
graphic width and height.
6. Draw a coloured rectangle with width and
height dimensions 5 units and 2 units.

Rectangle with only one argument outputs
a square. A black square, bottom left-vertex
(0,0), will occupy all of graphic display.
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3. Draw a rectangle, with default black fill,
different bottom-left vertex.
Graphics[Rectangle[{5, 5}]]

Black squares, bottom left-vertex of first
(0,0), bottom left-vertex of second (4,4),
together to occupy all of graphic display,
with square dimension one-fifth of graphic
width and height.
5. Draw two joined squares, with default
black fill.
Graphics[{Rectangle[{0, 0}],
Rectangle[{1, 1}]}]

Graphics[{Purple, Rectangle[{0,
0}, {5, 2}]}]

Graphics has an additional argument
Purple, now outputs rectangle with purple

fill.

The second rectangle requires two
arguments to establish dimensions for the
whole graphic, in order to output squares of
different dimensions.

Graphics[{Purple, Rectangle[{0,
0}, {2, 2}], Green,
Rectangle[{0, 2}, {2, 4}],
Green, Rectangle[{2, 0}, {4,
2}], Purple,Rectangle[{2, 2},
{4, 4}]}]

10. Draw a step pattern of five ascending
squares.  

  
Graphics[{Rectangle[{0,
0}], Rectangle[{1,
1}], Rectangle[{2,
2}], Rectangle[{3, 3}],
Rectangle[{4, 4}]}]

been designed as an introduction
to some basic syntax, and the use
of the function brackets […] and list
brackets {…}.

•   The ideas and practice of nesting

both function arguments and list
elements will take time to develop.
The activities here can be used to
encourage students to create and
try their own simple examples, to
discover and delight in a limitless
range of patterns and possibilities.

•   Colour names available: Red, Green,

Graphics[{Rectangle[{0, 0}],
Rectangle[{1, 1}, {4, 4}]}]

A black square, bottom left-vertex (5,5),
will occupy all of graphic display, and
consequently appear the same as for the
previous step.

Graphics[{Rectangle[{0, 0}],
Rectangle[{4, 4}]}]

0}, {15, 5}], Green,
Rectangle[{10, 5}, {15, 10}],
Purple, Rectangle[{10, 10},
{15, 15}]}]

14. Draw a three-by-three checkerboard
pattern of coloured squares.
Graphics[{Purple, Rectangle[{0,
0}, {5, 5}], Green,
Rectangle[{0, 5}, {5, 10}],
Purple, Rectangle[{0, 10}, {5,
15}], Green, Rectangle[{5,
0}, {10, 5}], Purple,
Rectangle[{5, 5}, {10, 15}],
Green, Rectangle[{5, 10}, {10,
15}], Purple, Rectangle[{10,

Blue, Black, White, Gray, Cyan,
Magenta, Yellow, Brown, Orange,
Pink, Purple, LightRed, LightGreen,
LightBlue, LightGray, LightCyan,
LightMagenta, LightYellow,
LightBrown, LightOrange, LightPink,
LightPurple

•   The Documentation Center available
from the Help menu within the
program will provide access to a vast
array of guides, tutorials and ‘How to’
activities, describing how to carry out
particular tasks in Mathematica with
step-by-step instructions.

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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UNDERSTANDING THE
EARTH IS A SUNDIAL
Tim Byrne
is a Sundial makes it possible to firstly
understand the theory behind sundials and
then demonstrates how to construct one.
Anno began his working life as a primary
teacher and it shows in his expository style.
He demonstrates how to make a horizontal
and then in turn a vertical sundial from
first principles. In my 2013 MAVCON
workshop, which takes its name from his
book, I focused on the equatorial sundial.
All sundials are derived from the equatorial
sundial.
As Anno explains in his book, the Earth
can be viewed as a sundial if one stands
at either pole. Here during the summer
months, the Sun remains above the horizon
for 24 hours each day and as one rotation
represents 360 degrees, each hour can be
viewed simply as a 15 degree segment of
a circle based on the Earth’s axis. In other
latitudes one can use the 15 degrees of the
Sun’s apparent movement but obviously
with much less daylight to divide up. The
mathematics is simple to this point.

A typical equatorial sundial.
The measurement of time has come
a long way in the past two and a half
thousand years. In ancient Greece, the
most sophisticated technology permitted
the day to be divided into 24 roughly
equal parts perhaps using a combination
of a sundial during daylight and a water
clock (clepsydra) or even constellation
observance overnight. Today we still look
skywards for accurate measurement of time.
We use atomic clocks measuring the tiny
variations in travel time of radio signals from
different satellites. These orbiting clocks rely
on measurement of changes in atomic states
occurring at tens of billions times a second.
Just like the ancients, we cannot imagine a
need for the next level of improvement.
When reckoning the length of a year
however, early western civilisation also
utilised some very simple technology. The
Sun’s appearance on the horizon provided
ancient Britons with a way of reckoning
the summer and winter solstice. On the
plains of Salisbury large stones plotted the
solstice, when for about ten days the Sun
stopped drifting and appeared stationary
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at sunset. The Egyptians are credited with
calculating the length of a year to 365.25
days. Since the arrival of the Nile’s annual
flooding was keenly sought, they attached
much significance to the helical rising of
Sirius and had noticed an extra six hours for
its return each year. We know this because a
Greek astronomer, Sosigenes of Alexandria,
familiar with this Egyptian insight into the
year had passed on this knowledge to Julius
Caesar, the great calendar reformer.
As festivals and seasons drifted apart
causing much distress to Roman society,
Caesar boldly went where no one had gone
before him. He instigated the leap year. His
intervention enabled ordinary folk to fully
embrace the solar year and freed them from
dependence on the priests. The Romans
were inclusive counters and for a while leap
years occurred every three years instead of
four.
How pleasing it is to the modern mind
to mimic the ancient insights into time
keeping and be able to accurately calculate
the hours of daylight with a handmade
clock. Mitsumato Anno’s book, The Earth

The next adjustment required for
construction of an equatorial sundial
requires an understanding of latitude.
Latitude is usually viewed as parallel lines
around the girth of the Earth’s sphere. In
fact these lines of latitude are calculated
as angles rather than distance from the
equator. By using the centre of the Earth
as the origin of the angle, we can calculate
that Melbourne is 37 degrees and the South
Pole is 90 degrees south of the equator. For
any equatorial sundial to be in tune with the
rotation of the Earth, it is set for one’s local
latitude. For Melbourne, equatorial sundials
must employ a gnomon that is 37 degrees.

circles. In Victoria, the Southern Cross
constitutes five of these concentric circles,
however, in Australia’s northern states
parts of the circles disappear below the
horizon. When seeking direction at night,
the Southern Cross becomes a means of
locating the south celestial pole and by
extension the south terrestrial pole.

Importantly, these grommets grip the dowel
and allow some adjustment for length.
The grommets can be bought in bulk from
a hardware store and are usually used to
provide a waterproof seal for hexagonal tek
screws used in roofing. Once one has made
one’s first equatorial sundial, ideas for other
types of models will arise.

Over the years I have experimented with
a variety of materials for constructing an
equatorial sundial, each has its pros and
cons. More recently I have used a CD
because it easily models the situation at
the poles. The discarded CD is able to be
recycled and if it has one writable white
surface all the better. The gnomon passes
through the central hole to mimic the Earth’s
axis. One then only needs to tilt the CD
and its fixed gnomon to one’s latitude for a
successful working model. Of course one
needs to find a way of securing a stick in the
14 mm CD hole and setting it at the correct
angle of say 37 degrees.

Sundials enable one to grasp the big picture
view of time. They invite thinking about how
we calculate time. For us the fundamental
unit seems to be the day. While we measure
our lives in years lived, it is always just one
day at a time. A sundial is grounded in the
fundamental relationship between the Earth
and the Sun. When the shadow of an object
is aligned with the Earth’s axis, it moves at
15 degrees an hour wherever you are all
through a year.

My method for securing the dowel, selected
to act as a gnomon, is to use two rubber
grommets on either side of the CD plate.

Importantly, sundials work without needing
to resolve the geocentric / heliocentric
debate. In the ancient’s world view it did not
matter whether the Sun is moving around
the Earth or vice versa.

The ancients realised that if they could
reproduce the track of the sun across the sky
in a scaled model they could create a time
keeping device.
The second leap of imagination concerned
the gnomon’s placement. The gnomon
needs to be parallel with the Earth’s axis or
be raised to the angle of local latitude. The
ancients adjusted the gnomon to point
to the celestial pole, the still point in the
heavenly sphere around which all the stars
revolve.
REFERENCE
Mitsumasa, A. (1985). The Earth is a
Sundial, the Bodley Head, London.

Tim presented this workshop at the
MAV’s 2013 conference. The 2014
conference will be held on Thursday 4
and Friday 5 December.
The theme for the 2014 conference
is Maths Rocks. More information will
be published in the Term 3 edition of
Common Denominator.

The elegant solution of aligning all gnomons
to the earth’s axis means one need line up
the sundial on a north-south line with the
southern tip pointing directly at the south
celestial pole. At the poles the sundial needs
to have its gnomon pointing vertically, as the
axis extends directly 90 degrees overhead.
In Melbourne, this means ensuring the
sundial is tilted at 37 degrees. At night time
the south celestial pole is the imaginary
point around which all the stars seem to
rotate. The ancients used to call this ‘the
pole of the heavenly sphere’. In a long
exposure photograph, the south celestial
pole is defined by a multitude of concentric

The invention of the sundial required two
feats of the imagination which are related
to the idea of the Earth as a sphere floating
in space. The breakthrough insight was
realising that the sky is an inverted bowl and
a sundial needed to physically reflect that
bowl.

A CD with all the 15 degree markings required to work as a sundial in Melbourne.
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CONNECT WITH MATHS

Renee Hoareau - Project Manager, Connect With Maths, AAMT

priorities call for increased:
•

pedagogical knowledge of the teaching
of mathematics and engagement of our
contemporary learners

•

deeper understanding of content
knowledge which supports the
delivery of the Australian Curriculum:
Mathematics

•

technological knowledge for teachers
to participate with colleagues in
online networks teacher confidence in
using digital technologies for student
learning and

•

outreach to teachers working in remote,
rural and regional areas.

JOIN A CONNECT WITH MATHS
ONLINE COMMUNITY TODAY

Online support and advice for teachers
of mathematics project : A case why you
should be involved with your colleagues
online

and to energise positive attitudes and drive
excellence in mathematics achievable by
everyone.

project these aspirational objectives are
considered in the design to ensure project
goals.

ACHIEVEMENTS TO DATE

FOOTSTEPS INTO THE FUTURE

Connect with Maths is now in its second
year with two established online
communities available for Australian
teachers of mathematics, Foundation to
Year 12. Currently over 1,100 teachers
are community members of Make it
Count with Indigenous Learners (http://
connectwith.indigenous.aamt.edu.au) and
Early Years Learning in Mathematics (http://
connectwith.earlyyears.aamt.edu.au).

What if…in time, anywhere, anytime userfriendly support were available through
an online community of mathematics
educators to assist all teachers of
mathematics and for the teaching of the
Australian Curriculum: Mathematics?

Educators today recognise the importance
of the internet and digital learning to
harness the challenges of 21st century
contemporary teaching and learning.
Teachers are engaging their students in
class, beyond the classroom walls, in rich
virtual environments and demonstrating
the creative use of ICTs as integral to their
practice.
EDUCATION COMMUNITIES
ONLINE
Successful online education communities
provide a hub for teachers to confidently
discuss day to day issues, exchange ideas,
participate in collaborative professional
learning, find assistance in new directions
in curriculum, share resources and voice
successful learning stories. Connect with
Maths wants to build an online community
of value, to nurture teamwork and creativity

16

Two further communities will be launched in
the coming months Applying Mathematics
to support teachers to utilise mathematical
applications and modelling to drive
students’ critical thinking and Engaging
Students a teacher community to focus on
catering for the diversity of student interest,
skills and understanding of mathematics.
MATHS PROJECT GOALS
In developing the Connect with Maths

What if…mathematics educators could
provide personalised learning programs to
students to engage and encourage them to
actively participate in mathematics studies
to Year 12 and further to post-secondary
schooling and in tertiary course pathways?
What if…we could shape the future through
supporting mathematics education by
mentoring, sharing ideas and quality content
knowledge in dynamic online communities?
WHAT ARE CONNECT WITH
0$7+6·35,25,7,(6"
Connect with Maths is a project designed
to provide collegial support and advice
to teachers of mathematics. Further, the

Connect with Maths is a free service for
all Australian teachers. Communities
comprise of community leaders, teachers
of mathematics, subject matter specialists,
mathematicians, industry experts,
experienced social networkers and users
of digital technologies for the teaching of
mathematics. Connect with Maths has a
number of community leaders who mentor
teachers and facilitate programs for our
online communities.
If you think you would like to be part of a
dynamic, supportive mathematics teaching
community online to share ideas, experience
and expertise and access a bank of these
resources available anywhere, anytime, join
Connect with Maths.
:+,&+&20081,7,(6&$1,-2,1"
Make It Count with Indigenous Learners
http://connectwith.indigenous.aamt.edu.au
This community is designed for teachers of
mathematics Foundation to Year 12. The
community engages in modelling maths
(teacher showcase), events such as webinars
and maths mob (sharing resources). There
are discussion forums and collaborative
activities such as blogs.
Early Years Learning in Mathematics
http://connectwith.earlyyears.aamt.edu.au
This community is designed for early
childhood teachers, birth to 8 years of age.
The focus is the forum ‘Starting Points’
which changes each fortnight. There

are also events such as webinars, video
tutorials, and activities designed to illustrate
pedagogies for mathematical thinking and
understanding for young children.
TELL US ABOUT YOUR NEEDS
Connect with Maths communities build
from a clear purpose and communityagreed goals which promote building the
capacity of teachers of mathematics. Tell us
about the community focus you wish to be
developed.

FOR MORE INFORMATION
Renee Hoareau
Projects Manager Online Teacher
Support, rhoareau@aamt.edu.au, or
telephone 0416 113 924
www.aamt.edu.au/Activities-andprojects/Connect-with-Maths

YOU SHOULD KNOW
•

The Connect with Maths project is
funded by the Australian Government
Department of Education through the
Mathematics and Science Participation
Program.

•

Connect with Maths is managed by the
Australian Association of Mathematics
Teachers (AAMT) to support
mathematics teachers online.

•

Connect with Maths activities including
professional learning are free for all
Australian teachers.
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MATHEMATICS ACTIVE SCHOOLS

Free School Visits
Mathematical Sciences In Your Classroom
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.
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).
The MAV’s Maths Active Schools (MAS)
initiative commenced in 2012. Since then
six schools have proudly been accredited.
2013
•
•
•

Sunshine College
Penleigh and Essendon Grammar
School (Primary)
Richmond West Primary School

2012
•
•
•

Baden Powell College
Kingsbury Primary School
Killara Primary School

To become a MAS, schools must
demonstrate their commitment to
effective learning and teaching practices
in mathematics. This is done by submitting
an application addressing the eight MAS
criteria. It is not expected that schools
necessarily excel in each of the criteria listed,
but it is expected that schools have plans in
place to move toward achieving the criteria.
A team of education consultants at the
MAV review the applications, make
suggestions as needed, then make a
recommendation to the MAV’s Council to
accept or decline a schools application.
Once a school has been granted the Maths
Active School accreditation a fee of $350
for small schools and $450 for standard
sized schools will be issued. This is largely to
cover the cost of promotional material such
as a plaque and posters. (There is a yearly
re-enrolment fee, which is currently set at
$50.)
Each Maths Active School will receive a
school plaque, hard copy and soft copy
posters, MAS logos and a resource kit.
The resource kit is aimed at providing
mathematical content for your schools
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newsletter. These are helpful tools for
schools to advertise their Maths Active
School accreditation. Schools will also
receive invitations to attend events or be
offered to trial programs.
:+$7·6,1,7)25<28$1'
<2856&+22/"
Your school will receive

MATHEMATICS ACTIVE
SCHOOL CRITERIA
Your school:
1. actively supports the mathematics
professional learning needs of staff

3. promotes active learning of
mathematics

a Maths Active School plaque with your
schools name on it

•

promotional material including soft
and hard copy posters and MAV MAS
logos for your use

•

reproducible resource kit aimed at
providing mathematical content for
your schools newsletter

•

special invitations to attend events,
professional development or trial
programs, and

7. sees parents as valuable partners and
actively encourages and supports parental
involvement

•

increased support and awareness
of mathematical professional
development, activities and resources.

8. promotes the effective use of
technology in the learning of mathematics.

•

publicise your schools Maths Active
Schools accreditation

•

demonstrate to students, parents
and your school community that
mathematics is enjoyable and highly
valued by its teachers

•

display Maths Active Schools logos
on school newsletters, letterheads and
communication material

•

receive priority for pilot programs and
initiatives that the MAV undertakes,
and

•

receive free Teach Maths For
Understanding (TM4U) workshop at
your school (if requested).

www.rmit.edu.au/mathsgeo/schoolvisits

2. structures school mathematics program
to maximise learning

•

Your school can

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

4. participates in student mathematics
activities
5. promotes differentiated learning
6. uses assessment to inform teacher
practice and promote learning
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Are you interested in finding
out more about Numicon?

THE NEXT ROUND OF
MATHEMATICS ACTIVE SCHOOLS
APPLICATIONS CLOSES ON 1 MAY
2014.
TO APPLY, VISIT WWW.MAV.VIC.
EDU.AU/MATHEMATICSACTIVE.
FOR MORE INFORMATION,
TELEPHONE ELLEN COROVIC ON
03 9380 2399 OR EMAIL
ECOROVIC@MAV.VIC.EDU.AU.

Transform the way
students understand mathematics
Register your details at www.oup.com.au/primary/numicon
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