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Introduction
Patterns are all around us, and we can find them everywhere 
in our daily lives. The Tasmanian Museum and Art Gallery 
(TMAG) is celebrating the wonderful world of patterns 
with its latest exhibition, Pattern Play. It incorporates two 
exhibitions: Jemima Wyman: Pattern Bandits, a Queensland 
Art Gallery | Gallery of Modern Art (QAGOMA) touring 
exhibition, and Patterns in Nature, an exhibition based on 
TMAG's own rich collections.

Jemima Wyman: Pattern Bandits is an eye-catching, 
interactive extravaganza of colour, light and pattern. Visitors 
can’t help but be taken in by the opportunities to engage 
with the varied making, doing and viewing activities, which 
are aimed at lower primary and early childhood students. 
It explores the transformative and immersive qualities of 
camouflage, kaleidoscopes and other patterns and is visually 
spectacular.

Patterns in Nature highlights the many amazing patterns 
that occur in the natural world, including the spots, stripes 
and spirals that form the patterns we see every day. It uses 
items from TMAG's science collections, as well as interactive 
elements, to engage visitors with the patterns that occur 
in nature, with particular reference to Tasmanian plants 
and animals. It stimulates visitors to wonder about further 
patterns in our world and be curious about how and why 
they have been created.

In this guide, teachers are directed to videos, websites and 
classroom activities via hyperlinks in the text to support 
students as they inquire about patterns and patterns in 
nature. Tuning In and Going Further (pre and post visit) 
suggestions are provided to support both planning for 
and following a visit to TMAG to explore this exciting and 
interactive exhibition for Years F-8.

Curriculum Links
Patterns across the curriculum

Just as patterns influence many parts of our lives, patterns 
and patterning are evident in many learning areas within 
the Australian Curriculum. Students study patterns formally 
in the Mathematics curriculum in the Pattern and Algebra 
and Geometry and Measurement strands, and patterns are 
also an integral part of the Understanding Statistics and 
Probability strand.

Students also study patterns in the Science curriculum, 
reflecting the ways scientists use patterns to explain the 
world and make predictions in experimental situations. 
Students investigate patterns in the arts through dance, 
music and visual arts, and explore the influence and 
possibilities for patterns in digital media. In the Technologies 
learning area, they come to understand the power of digital 
technologies to generate, analyse and record patterns using 
powerful ICTs and understand the influence of patterns in 
design. There are many other links to other curriculum areas 
including Health and Physical Education, History, Geography 
and the general capability of critical and creative thinking.

Pattern Bandits provides many links to the Mathematics 
curriculum, particularly the ideas of repeating patterns, 
geometric patterns, symmetry, tessellation and shape. It 
enables students to “feel” patterns through repetition of 
actions and dance moves (this is fun for adults too!). The 
exhibition also offers rich connections to the Arts curriculum 
in the areas of visual arts, media arts, music and dance, and 
presents opportunities to explore pattern concepts through 
integrating these curriculum areas.

The Patterns in Nature exhibition features two thematic areas 
particularly related to the Science curriculum: Bornemissza’s 
Forest Beauties of The Beetle World and Spots and 
Stripes. It also includes one thematic area with a focus on 
Mathematics: Number Patterns (comprising Fractals, Spirals 
and Tessellations), and one thematic area which addresses 
digital technologies (as well as several other curriculum 
areas): Making Patterns Visible.
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Patterns in the Mathematics Curriculum 

  
Did you know that Mathematics has been defined  

 as the science of patterns?

Investigating the many patterns and relationships in 
mathematics enables students to explore, discuss, 
explain and reason about the world around them. Such 
investigations are rich opportunities to engage students and 
to show that mathematics has many possibilities. This helps 
them to learn to work and think like mathematicians.

This is best supported in classrooms where students are 
asked to work on interesting and rich problems and to 
engage in conversations where they can explain, reason 
and share their thinking with others. Investigations into 
number and geometric patterns are worthwhile tasks for 
this, as students will see and find different patterns and have 
individual ways to explain them and thus learn from and be 
challenged by the thinking of their peers.

Tuning In to patterns (pre-visit)

The Tuning In phase of inquiry involves gathering prior 
knowledge, immersion in the topic and ‘front loading’ of key 
ideas. This is the time to find out what students already know 
about patterns and what they understand about patterns in 
nature.

Ask students to record their definition of a pattern and a 
representation of a pattern (this might take the form of 
a mind map). This provides valuable information about 
what students already know. Students can then share their 
definitions and visual representations in groups and come up 
with a list of common features of patterns. 

 Introduce students to the idea of patterns in nature via 
one or all of these video clips as stimulus to discussion. Invite 
students to pose questions for further inquiry about patterns 
in nature. Ask students how they think they could find out 
more about the inquiry question.

Pattern (photographs) Video 1 Video 2

Ask students to think of places they see patterns in their 
everyday lives and in the wider community and explore the 
question: where do we see patterns and why are they 
important and useful? 

Additional activities might include capturing patterns using 
phones/iPads and bringing the images to school to share 
with others, or producing video images of patterns from 
home, school and the wider community. To promote inquiry 
students can be asked to note questions they have about 
patterns and ideas about patterns they would like to explore.

http://devlinsangle.blogspot.com.au/2012/01/patterns-what-patterns.html
http://www.demilked.com/amazing-nature-patterns/
https://www.youtube.com/watch?v=7HIn3X14inI
https://www.youtube.com/watch?v=u_CaCie8R4U
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Cellular Tessellation
As you enter the TMAG Courtyard, you enter the world of Pattern Play when you 
encounter the Cellular Tessellation installation. This arched structure is made 
of hexagons – not just the regular hexagons we meet in a set of pattern blocks 
or the conventional set of classroom shapes – but both regular and irregular 
hexagons. During the visit students can be asked to explore how many different 
hexagons they see and what they think the shapes are. This may challenge the 
understandings of some students who have not had experience with irregular 
shapes. 

Post visit learning opportunities include using photographs of the installation to 
stimulate investigations of different hexagons using geoboards and rubber bands 
(early primary) through to investigating angles and properties of hexagons (upper 
primary/lower secondary). Students may also explore ideas of using repeating 
geometric patterns in art forms using this installation as a stimulus. 

Further ideas for classroom exploration of tessellations are described later in  
the guide.

http://architecture.bond.edu.au/CELLULAR-TESSELLATION-VIVID-SYDNEY-2014
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Jemima Wyman: Pattern Bandits
Pattern Bandits explores many of the foundational mathematical ideas about 
pattern and geometry (particularly shape) in the F-4 curriculum.

 
Curriculum links – Mathematics (Pattern and Algebra)

Foundation Year 1 Year 2 Year 3 Year 4

Sort and classify 
familiar objects and 
explain the basis for 
these classifications. 
Copy, continue and 
create patterns with 
objects and drawings

Investigate and 
describe number 
patterns formed by 
skip counting and 
patterns with objects

Describe patterns with 
numbers and identify 
missing elements

Solve problems 
by using number 
sentences for addition 
or subtraction

Describe, continue, 
and create number 
patterns resulting from 
performing addition or 
subtraction

Explore and 
describe number 
patterns resulting 
from performing 
multiplication

(Geometry)

Foundation Year 1 Year 2 Year 3 Year 4

Sort, describe and 
name familiar two-
dimensional shapes 
and three dimensional 
objects in the 
environment

Recognise and 
classify familiar two 
dimensional shapes 
and three-dimensional 
objects using obvious 
features

Describe and draw 
two-dimensional 
shapes, with and 
without digital 
technologies

Describe the features 
of three dimensional 
objects

Investigate the effect 
of one-step slides and 
flips with and without 
digital technologies

Identify and describe 
half and quarter turns

Make models of three 
dimensional objects 
and describe key 
features

Identify symmetry in 
the environment

Create symmetrical 
patterns, pictures 
and shapes with 
and without digital 
technologies

4

http://www.australiancurriculum.edu.au/mathematics/curriculum/f-10?layout=1
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Tuning In (pre visit)

 View Jemima’s invitation to become a Pattern Bandit.

During the visit

As students engage with the mandala making activities, cutting, gluing and 
spinning their colourful designs, they can be challenged to think about repeating 
patterns and what makes a pattern “look good”. Why do some patterns attract 
our eye more than others? How does symmetry influence how the design is 
‘balanced’?

As they view Jemima Wyman’s Aggregate Icon collage they can be asked to look 
for the patterns, repetitions and symmetry in the images they see.

Students can also explore and become part of the kaleidoscopic geometric 
patterns made by the Harlequin Hallway section of Pattern Bandits and explore 
tessellating blocks featuring tie dye and camouflage patterns. This involves 
concepts of symmetry, rotation, reflection and translation (flips, slides and turns).

As they enter the Pattern Power Moves zone wearing the patterned bandanas they 
can make, students can follow and create repeating patterns using movements 
and dance and improvise creative interpretations of Jemima’s movements.

Going Further (post visit)

Revisit and explore the Harlequin Hallway (click on the ‘show more’ link) and save 
the images for display. Use Jemima’s site to stimulate discussions and further 
exploration of the mathematical ideas of repetition, shape, symmetry  and 
geometry or visual arts ideas of design, pattern and colour.

Ask students to bring along fabrics and papers (e.g. wrapping paper, 
scrapbooking offcuts and food packaging) to make a pattern display. Use the 
display to stimulate the creation of more patterns and focus on the mathematical 
vocabulary needed to describe them. Jemima’s large collage may be the stimulus 
to create a similar large scale art work using symmetry and patterning. This is a 
perfect opportunity to integrate the visual arts and mathematics.

Students may also inquire into the history and development of 
kaleidoscopes and make their own or investigate apps which turn photos 
and images into kaleidoscopes.

It is also useful to revisit the Pattern Power Moves area of the exhibition 
(17 seconds into the video) which can also stimulate discussion and 
learning about repeating patterns of movement, linking dance, music 
and mathematics. Further exploration of these ideas may include the 
creation of pattern dance moves to share with an audience via video or 
live performance. 

The Jemima Wyman Pattern Power book 
from the Queensland Art Gallery | Gallery 
of Modern Art is available from the TMAG 
gift shop at a 10 per cent discount to 
teachers. (Please present I.D) 

Did you know that kaleidoscopes 
were invented in 1816 by A Scottish 
scientist called David Brewster. He 

named his invention using Greek words; 
kalos, for beautiful, eodos, for shape 

and scopeo, to look), so kaleidoscope 
means beautiful form watcher.
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https://www.youtube.com/watch?v=ZubnyH7fBEI
http://www.qagoma.qld.gov.au/learn/kids/home
https://jemimawyman.wordpress.com/embodiable-installation/pattern-bandits/
http://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/continuum/Pages/symmetry15.aspx
http://www.csiro.au/en/Education/DIY-science/Physics/Kaleidoscope
http://kaleidomatic.com/
https://www.youtube.com/watch?v=ZubnyH7fBEI
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Patterns in Nature 
Bornemissza’s Forest Beauties of the Beetle World

In this section of the exhibition visitors meet a wall of insect drawers displaying 
part of a collection by Dr George Bornemissza, who was passionate about 
the diversity of the beetle world and its preservation. With this collection he 
draws our attention to patterns by creating striking arrangements of pinned 
beetle specimens, organised into groups that reveal similarities and variation in 
characteristics within and among beetle species from across the planet. 

 
Curriculum links – Science

Science Year 7 Classification helps organise the diverse group of organisms 
(ACSSU111)

•	 considering the reasons for classifying such as identification and 
communication 

•	 grouping a variety of organisms on the basis of similarities and differences 
in particular features 

•	 considering how biological classifications have changed over time 

•	 classifying using hierarchical systems such as kingdom, phylum, class, 
order, family, genus, species

Tuning In (pre visit)

In groups discuss: 

•	 What do you know about how animals are grouped? 

•	 How does that help us describe them? 

•	 What are some of the groups you can name? 

•	 Why is it important to be able to group, sort and describe animals? How might 
you describe different insect groups? Brainstorm some insects you know 
about and any distinguishing features they have.

http://www.australiancurriculum.edu.au/science/curriculum/f-10?layout=1
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSSU111
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Going Further (post visit)

 Videos to watch

Discuss the ethics of insect collecting 

Explanation of taxonomy 

Websites to visit:

•	 Explore who Dr Bornemissza was and what he contributed to science 

•	 Visit the Queensland Museum site to learn more about classification of insects

•	 Explore this unit of work on classification linked to the Australian Curriculum: 
Science

•	 These colourful images show the amazing patterns in insects and can inspire 
art work and science investigations. 

The design of the exhibit (post visit)

Students can reflect on the way the beetles are displayed – why does this draw 
our eyes to the beetles and look appealing? How have symmetry and design 
been used? How would they look different if they were just lined up or randomly 
displayed? How do symmetrical patterns such as these appeal to our senses? 
Students might also design their own symmetrical designs using images of other 
patterned animals.

The layout of this exhibit also lends itself to mathematical investigations of 
growing patterns as students explore the ways some of the beetles have 
been displayed as groups in a growing pattern. This can be a starting point for 
investigations of growing patterns which can be represented in designs such as 
Pascal’s Triangle and figurate numbers (e.g. square numbers, triangular numbers) 
and the Fibonacci sequence.

 View this amazing slideshow of an artist who uses insects to create art forms. 
Discuss the pros and cons of this form of art work and the ethics of using animals 
for art.

Spots and Stripes

The spots and stripes section focuses on the way animals have evolved to be 
patterned in ways that help them survive in their environment. The Eastern quoll 
is featured, along with a quoll blanket which makes us think about how human 
interest in the beauty of animal coverings has had a significant impact on some 
species.

 Curriculum links – Science

Science Year 5 (ACSSU043)

Living things have structural features and adaptations that help  
them to survive in their environment

Did you know?  
There are currently 

around 400,000 species of 
beetles known to exist. They 

are the largest single group of 
insects, and make up almost 

30 per cent of animal 
species on earth!

7

https://www.youtube.com/watch?v=Ow4jdinl8wY
https://www.youtube.com/watch?v=Ogh7_ITZ3Xg
http://www.smh.com.au/comment/obituaries/how-one-mans-beetlemania-lorded-it-over-the-flies-20140529-zrrmp.html
http://www.qm.qld.gov.au/microsites/wild/identify-insects.asp
http://scienceweb.asta.edu.au/years-7-8/unit2/overview/yr78-unit2-overview.html
https://www.pinterest.com/mejudydesign/insect-pattern-texture/
http://www.fastcodesign.com/1664074/meet-jennifer-angus-an-artist-whose-medium-is-insects-slideshow
http://www.australiancurriculum.edu.au/science/curriculum/f-10?layout=1
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSSU043
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Tuning In (pre visit)

Working in pairs, students can create a mind map of what they already know 
about how animals survive because of special features such as colourings or 
markings. What do they understand the word ‘camouflage’ to mean? Where 
have they heard it used? Ask students to list questions they wish to investigate 
about animal patterning.

Going Further (post visit)

Explore how different animals use camouflage to survive in their 
natural habitat. This can be linked to the camouflage patterns in 
Jemima Wyman: Pattern Bandits.  Use the following video and website 
to stimulate interest and help pose focus questions for further 
investigation.

 Animal camouflage

 Amazing camouflage photos 

Research ways that animals use camouflage and how their skin markings may 
both advantage and disadvantage them. Why might the desire of humans for the 
attractively patterned skins have lead to extinction of some animals?

Investigate how animals’ skins such as the quoll and the thylacine (Tasmanian 
Tiger) were used to make rugs and other items by early settlers in Tasmania and 
were sold all over the world. Use images such as the Buggy Rug from TMAG 
to explore opinions about the use of such materials. Would people use such 
materials today? Why? Why not? Why might our views of using quoll and other 
Tasmanian native animal skins for blankets, coats and other uses have changed 
over time? Why are people attracted to highly patterned skins from animals such 
as zebras and leopards? What might have happened if these animals had a single 
coloured, unpatterned coat?

How might views differ in other cultures? For example, traditional African cultures 
may use zebra skins as blankets today, others may be selling such items to tourists 
and others. Present arguments for and against such practices.

Explore the symmetry in skins such as zebras and the thylacine, and also the 
hexagonal patterns in some giraffe skins. How might these patterns help the 
animals survive in the environments they live in?

 Further websites to visit:

•	 The spotted-tailed quoll

•	 Spotted-tailed quoll images

•	 The eastern quoll

•	 Up-close patterns in animal’s skins 

•	 Activities for exploring zebra patterns (a detailed collection of explorations of 
the mathematics of zebra skins)

Did you know?  
Many predators have black 

and white patterns like Tasmanian 
devils (another example is the orca, 
or killer whale). This black and white 

flash pattern seems to be an adaptation 
to break up the profile of the animal. 

In some respects it is a form of 
camouflage as it’s breaking the 

shape of the animal.

https://www.youtube.com/watch?v=XpdoDBYuHIA
http://www.boredpanda.com/animal-camouflage/
http://static.tmag.tas.gov.au/decorativeart/objects/misc/P2002.63/index.html
http://www.africancraftsmarket.com/Zebra-skins.htm
http://www.parks.tas.gov.au/?base=4807
http://www.arkive.org/spotted-tailed-quoll/dasyurus-maculatus/image-G8408.html
http://www.parks.tas.gov.au/?base=4774
http://photography.nationalgeographic.com.au/photography/photos/patterns-animals/#/elephant-skin_9325_600x450.jpg 
http://www.aamt.edu.au/digital-resources/R11193/index.html
http://www.aamt.edu.au/digital-resources/R11193/index.html
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Number Patterns

When students begin working with number patterns in mathematics in the early 
years of schooling, they learn about repeating patterns. As they meet more 
complex ideas, they explore growing patterns. As they move into the middle years 
of school they start to learn about generalising patterns using symbols: algebra.

There are some significant number patterns – many discovered and explained by 
early mathematicians – which have in recent times led to the development of new 
and evolving areas of mathematics such as fractals. This has been made possible 
by technologies which enable rapid repetitions of many iterations of patterns.

 
Curriculum links – Mathematics (Pattern and Algebra)

Year 4 Year 5 Year 6 Year 7

Explore and describe 
number patterns 
resulting from performing 
multiplication 

Solve word problems by 
using number sentences 
involving multiplication or 
division where there is no  
remainder

Find unknown quantities in 
number sentences involving 
addition and subtraction and 
identify equivalent number 
sentences involving addition 
and subtraction 

Describe, continue and 
create patterns with 
fractions, decimals and 
whole numbers resulting 
from addition and 
subtraction

Use equivalent number 
sentences involving 
multiplication and division 
to find unknown quantities 
using the number line or 
diagrams to create patterns 
involving fractions or 
decimals

Continue and create 
sequences involving whole 
numbers, fractions and 
decimals

Describe the rule used to 
create the sequence

Explore the use of brackets 
and order of operations to 
write number sentences 
identifying and generalising 
number patterns 
investigating additive and 
multiplicative patterns such 
as the number of tiles in a 
geometric pattern, or the 
number of dots or other 
shapes in successive repeats 
of a strip or border pattern 
looking for patterns in the 
way the numbers increase/
decrease

Introduce the concept 
of variables as a way of 
representing numbers using 
letters

Create algebraic expressions 
and evaluate them by 
substituting a given value for 
each variable

Extend and apply the laws 
and properties of arithmetic 
to algebraic terms and 
expressions

Tuning In (pre visit)

Explore some of these number pattern investigations (lower primary) or these 
(upper primary/lower secondary).

As students to investigate the tasks, ask these questions to promote reasoning, 
inquiry and critical thinking: What do you notice? Why is this happening? Can you 
explain the pattern to a partner? Does it always happen? Convince me? What will 
the next entry in the pattern be and why? What is interesting about this pattern? 
What questions can you ask about it?

http://topdrawer.aamt.edu.au/Patterns/Big-ideas/Repeating-patterns
http://topdrawer.aamt.edu.au/Patterns/Big-ideas/Growing-patterns
http://www.australiancurriculum.edu.au/mathematics/curriculum/f-10?layout=1
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Number
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Number
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Multiplication+
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Number
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Number
https://nrich.maths.org/8933
https://nrich.maths.org/8941
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Going Further (post visit) 

Explore some significant number patterns, such as the Fibonacci sequence 
and Pascal’s Triangle

The Fibonacci sequence

Fibonacci was an Italian mathematician born in the 12th century. 
The Fibonacci sequence is a set of numbers that starts with one or 
zero, followed by one and follows the rule that each number (a Fibonacci 
number) is equal to the sum of the preceding two numbers, for example: 1, 1, 2, 
3, 5, 8, 13, 21, 34 ...

Fibonacci’s work goes well beyond mathematics, as many phenomena in nature 
follow the sequence capturing the interest of scientists, physicists, geologists 
and biologists. As technologies improve, even more connections between 
the Fibonacci sequence and the natural world are being discovered and new 
mathematics is evolving.

•	 Fibonacci numbers in nature

•	 About Fibonacci

•	 Fibonacci in music

 Additional videos to view

•	 Catalyst – The Golden Ratio

•	 The beauty of Fibonacci – TED talk by Arthur 
Benjamin

•	 Fibonacci’s contribution to mathematics

Additional websites to visit:

Maths investigations has a wide range of possible 
investigations generated from the Fibonacci 
sequence

Read The Rabbit Problem by Emily Gravett and explore 
the associated investigations on this site  
http://nzmaths.co.nz/resource/rabbit-problem

Explore these investigations of the Fibonacci sequence from 
the nrich site 
http://nrich.maths.org/public/leg.php?code=-8 or  
http://nrich.maths.org/public/search.php?search=fibonacci

Did you know?  
Fibonacci used his number 

sequence to explain a famous 
mathematical problem based on 

breeding rabbits.

How many pairs of rabbits will be produced 
in a year, beginning with a single pair, if in 
every month each pair bears a new pair 

which becomes productive from the 
second month on?” The result can be 

expressed numerically as: 1, 1, 2, 
3, 5, 8, 13, 21, 34 ...

Did you know?   
music scales can 
be based on the 

Fibonacci numbers?

https://plus.maths.org/content/life-and-numbers-fibonacci
http://www.maths.surrey.ac.uk/hosted-sites/R.Knott/Fibonacci/fibnat.html
http://platonicrealms.com/encyclopedia/Fibonacci-sequence
http://www.datalogi-sg.dk/comenius/KarditsaStudentsWork/04MusicalScales.pdf
http://splash.abc.net.au/home#!/media/154948/
https://www.youtube.com/watch?v=SjSHVDfXHQ4
https://www.youtube.com/watch?v=koFsRrJgioA
http://nzmaths.co.nz/resource/rabbit-problem
http://nrich.maths.org/public/leg.php?code=-8
http://nrich.maths.org/public/search.php?search=fibonacci
https://www.youtube.com/watch?v=2pbEarwdusc
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Pascal’s Triangle

Blaise Pascal was a French mathematician who discovered many 
important number patterns in what we now know as Pascal’s Triangle. 
The Fibonacci numbers can be found in Pascal’s Triangle, as can many 
other numbers sequences including square numbers and Sierpiński’s 
Triangle.

 Explore some of these investigations into Pascal’s Triangle.

•	 http://www.mathsisfun.com/pascals-triangle.html

•	 http://ptri1.tripod.com/

•	 Maths investigations

•	 http://nrich.maths.org/5347

Fractals

A fractal is a pattern which becomes more and more complex the closer you 
zoom in on it.  Mathematical fractals are ‘iterative’, meaning that they are made 
from a pattern which repeats itself over and over again. They also display ‘self-
similarity’, because when you magnify them they still look much the same.

Even though much of the mathematics used to create fractals is beyond that 
expected of the Patterns in Nature exhibition’s intended audience, students can 
still be introduced to the ideas of never ending patterns with infinite numbers 
of repeats and explore the beauty of fractals through technologies such as the 
FRAX app. The Sierpiński’s Triangle investigations described below offer some 
opportunities for middle school students to generate and explore their own fractal 
patterns.

Tuning In (pre visit)

 View this video to introduce students to the idea of fractals

Explore the FRAX app to see and create beautiful fractal patterns

(source)

Height map (detail): Brian Martin, digital print, 2015.

http://www.mathsisfun.com/pascals-triangle.html
http://ptri1.tripod.com/
http://www.maths.surrey.ac.uk/hosted-sites/R.Knott/Fibonacci/fibmaths.html
http://nrich.maths.org/5347
https://www.youtube.com/watch?v=xLgaoorsi9U
http://fract.al/
http://joselorlop.blogspot.com.au/2015_02_01_archive.html
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Going Further (post visit)

Explore Sierpiński’s Triangle as an example of a fractal 

(Image source)

Wacław Franciszek Sierpiński was a Polish Mathematician who was interested in 
number theory and patterns. He first described the patterns in the triangle in 1915. 
The triangle, or gasket as it is also known, is an example of the way a pattern can 
be repeated over and over to generate replicas of itself. 

Explore these additional web links:

•	 Activities for the classroom

•	 Make your own Sierpiński Triangle

•	 Play with the fractal tool

•	 Create your own fractals

•	 Continue to explore the FRAX app

Tessellations 

Tessellations arse patterns made from repeated shapes that fit together without 
any gaps or overlaps.  They make efficient use of space and strong structures.

Exploration of tessellations provides many opportunities for cross curriculum 
connections. Students can investigate mathematical concepts of symmetry, 
shape, angle, rotation, translation and reflection. They might also investigate how 
tessellations occur in nature, how they are used for decorative purposes in many 
cultures (e.g. through tiling and art works) and understand the use of tessellating 
patterns in design technologies and visual arts. This section of the Patterns 
in Nature exhibition links to the Cellular Tessellation Installation in the TMAG 
Courtyard and many aspects of Pattern Bandits.

http://descargas.pntic.mec.es/cedec/mat3/contenidos/u1/M3_U1_contenidos/41_potencias_de_exponente_natural.html
https://hollymath.com/2013/05/24/fractal-education-sierpinski-triangle/
http://fractalfoundation.org/resources/fractivities/sierpinski-triangle/
http://illuminations.nctm.org/activity.aspx?id=3513
https://scratch.mit.edu/projects/12576077/
http://fract.al/
http://nzmaths.co.nz/transformation-units-work
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Curriculum links – Mathematics (Geometry and Measurement)

Year 4 Year 5 Year 6 Year 7 Year 8

Create symmetrical 
patterns, pictures 
and shapes with 
and without digital 
technologies

Describe translations, 
reflections and 
rotations of two-
dimensional shapes.
Identify line and 
rotational symmetries

Apply the enlargement 
transformation 
to familiar two 
dimensional shapes 
and explore the 
properties of the 
resulting image 
compared with the 
original identifying and 
describing the line and 
rotational symmetry 
of a range of two-
dimensional shapes, 
by manually cutting, 
folding and turning 
shapes and by using 
digital technologies 

Identifying the effects 
of transformations 
by manually flipping, 
sliding and turning 
two-dimensional 
shapes and by using 
digital technologies

Investigate 
combinations of 
translations, reflections 
and rotations, with 
and without the use 
of digital technologies 
understanding that 
translations, rotations 
and reflections can 
change the position 
and orientation but not 
shape or size

Investigate, with 
and without digital 
technologies, angles 
on a straight line, 
angles at a point and 
vertically opposite 
angles. Use results to 
find unknown angles

Describe translations, 
reflections in an 
axis, and rotations of 
multiples of 90° on the 
Cartesian plane using 
coordinates. 
Identify line and 
rotational symmetries

Identify 
corresponding, 
alternate and 
cointerior angles 
when two straight 
lines are crossed by a 
transversal

Investigate conditions 
for two lines to be 
parallel and solve 
simple numerical 
problems using 
reasoning

Classify triangles 
according to their side 
and angle properties 
and describe 
quadrilaterals

Demonstrate that the 
angle sum of a triangle 
is 180° and use this to 
find the angle sum of a 
quadrilateral

Define congruence 
of plane shapes using 
transformations

Develop the 
conditions for 
congruence of 
triangles

Establish properties 
of quadrilaterals using 
congruent triangles 
and angle properties, 
and solve related 
numerical problems 
using reasoning

Tuning In (pre visit)

Find out what students already know about tessellations by asking them to design 
a pattern which will tile a square bathroom floor. They must use shapes which 
fit together with no overlap and no gaps in between. Ask them to justify which 
shapes they selected and why. (It may be useful to provide wooden pattern blocks 
to support students with this activity). Ask them to record a definition of the word 
tessellate and compare their definition with that of a partner.

Use the following video clips to hook students in to the topic.

 What are Tessellations? 

 Tessellations in nature – the honey bee

http://www.australiancurriculum.edu.au/mathematics/curriculum/f-10?layout=1
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Symmetrical
https://www.youtube.com/watch?v=5-3tOa9CPb0
https://www.youtube.com/watch?v=QEzlsjAqADA
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Going Further (post visit) 

Mathematical tessellations in art 

Escher is one of the most famous people to use tessellations in works of art. He 
started off as an artist and became increasingly interested in mathematics. His 
artworks are famous and show how creative geometric patterns can be when 
mathematical thinking is applied.

Explore these additional web links (post visit)

Find out more about Escher 
Making Escher tessellations 
Escher investigations

Primary Mathematics Investigations with Tessellations 
Exploring tessellations 
This unit of work also leads to mathematical exploration of tessellations.

Secondary Mathematics Investigations with Tessellations 
Interactive Nrich  
https://nrich.maths.org/4832 
Further investigations including tessellating pentagons

Making Patterns Visible

In the past, complex patterns that unfolded over time and space could be 
challenging – if not impossible – to illustrate accurately. For example, think of 
mapping a mass migration of animals across the globe. Today’s technology 
such as motion sensors, digital cameras, tracking devices and global positioning 
systems (GPS) enables us to gather this information from nature. The data can be 
recorded in digital formats and used to build visual patterns. This is a powerful tool 
in helping us see and understand the natural world in a range of new ways.

Students in today’s classrooms are increasingly exploring the use of such 
technologies across the curriculum to interpret and understand, and to gather 
and represent data for different purposes. This enables them to identify and 
investigate patterns that are invisible to the naked eye. The Australian Curriculum 
focuses on data in most learning areas and this section of the exhibition helps 
students make connections between mathematics, science and technologies.

 (image source)

Dennis Hlynsky, Pink Clouds a Windy Day (detail)

http://www.mcescher.com/
https://www.youtube.com/watch?v=Kcc56fRtrKU
https://www.youtube.com/watch?v=212XC1zfxXY
https://nrich.maths.org/4975
http://mathforum.org/sum95/suzanne/active.html
http://nzmaths.co.nz/resource/tessellating-tiles
https://nrich.maths.org/6069
https://nrich.maths.org/4832
http://nrich.maths.org/public/leg.php?code=-4&cl=3&cldcmpid=1844
http://startte.blogspot.com.au/2011/03/escher.html
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Curriculum links – Various areas

Year 6 Mathematics Year 5 and 6 Digital 
Technologies

Year 7 Geography Year 8 Digital 
Technologies

Year 7/8 Design and 
Technologies

Interpret secondary 
data presented in 
digital media and 
elsewhere 

Students develop 
an understanding 
of the role individual 
components of 
digital systems play 
in the processing and 
representation of data. 
They acquire, validate, 
interpret, track and 
manage various 
types of data and 
are introduced to the 
concept of data states 
in digital systems 
and how data are 
transferred between 
systems

Acquire, store and 
validate different 
types of data, and use 
a range of software 
to interpret and 
visualise data to create 
information

They interpret and 
analyse geographical 
maps, data and 
other information 
to propose simple 
explanations for 
spatial distributions, 
patterns, trends and 
relationships, and 
draw conclusions

By the end of Year 8, 
students distinguish 
between different 
types of networks and 
defined purposes

They explain how text, 
image and audio data 
can be represented, 
secured and 
presented in digital 
systems. Students 
plan and manage 
digital projects to 
create interactive 
information

They investigate 
design and technology 
professions and the 
contributions that 
each makes to society 
locally, regionally 
and globally through 
creativity, innovation 
and enterprise. 
Students evaluate 
the advantages and 
disadvantages of 
design ideas and 
technologies

Mathematical ideas have evolved across all cultures over thousands of years, and 
are constantly developing. Digital technologies are facilitating this expansion of 
ideas and providing access to new tools for continuing mathematical exploration 
and invention (ACARA, 2015)

Tuning In (pre visit)  

What do students already know? Pose the question: how do scientists know about 
the patterns of movement of animals? How might this be different today to how it 
might have been recorded 10 years ago or even 100 years ago? Discuss in groups 
and share responses.

Why might knowing about such information be useful?

What do you know already about how technology helps us track humans and 
natural patterns?

 View the video which is part of the exhibition Pink Clouds on a Windy Day  
 by Dennis Hlynsky

Discuss why scientists and artists might wish to make such videos. How might 
their purposes for making the video differ? How might such patterns of animal 
movement have been captured in the past? What helps us to easily capture such 
patterns today?

http://www.australiancurriculum.edu.au/Browse?a=M&a=H&a=G&a=CNC&a=ENB&a=da&a=dr&a=ma&a=mu&a=va&a=DE&a=DI&a=HPE&y=6&layout=2&browseLayout=2#page=2
http://www.australiancurriculum.edu.au/technologies/digital-technologies/curriculum/f-10?y=5-6&s=DIKU&s=DIPPS&layout=1
http://www.australiancurriculum.edu.au/technologies/digital-technologies/curriculum/f-10?y=5-6&s=DIKU&s=DIPPS&layout=1
http://www.australiancurriculum.edu.au/humanities-and-social-sciences/geography/curriculum/f-10?y=7&s=GKU&s=GIS&layout=1
http://www.australiancurriculum.edu.au/technologies/digital-technologies/curriculum/f-10?y=7-8&s=DIKU&s=DIPPS&layout=1
http://www.australiancurriculum.edu.au/technologies/digital-technologies/curriculum/f-10?y=7-8&s=DIKU&s=DIPPS&layout=1
http://www.australiancurriculum.edu.au/technologies/design-and-technologies/curriculum/f-10?y=7-8&s=DEKU&s=DEPPS&layout=1
http://www.australiancurriculum.edu.au/technologies/design-and-technologies/curriculum/f-10?y=7-8&s=DEKU&s=DEPPS&layout=1
http://www.australiancurriculum.edu.au/glossary/popup?a=M&t=Data
http://www.australiancurriculum.edu.au/glossary/popup?a=T&t=data
http://www.australiancurriculum.edu.au/glossary/popup?a=T&t=data
http://www.australiancurriculum.edu.au/glossary/popup?a=F10AS&t=Interpret
http://www.australiancurriculum.edu.au/glossary/popup?a=F10AS&t=Analyse
http://www.australiancurriculum.edu.au/glossary/popup?a=F10AS&t=Draw
http://www.australiancurriculum.edu.au/glossary/popup?a=F10AS&t=Distinguish
http://www.australiancurriculum.edu.au/glossary/popup?a=F10AS&t=Explain
https://vimeo.com/88121591
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Going Further (post visit)

Explore some of these interactive sites which show how emerging technologies 
help us to capture, describe and make visible patterns that were until  
recently invisible.

 Interactive world wind patterns 

 The beauty of data visualisations TED talk

An example of how bird migrations can be tracked and visualised using 
technology.

Students might investigate how patterns of weather can be collected via satellites 
and weather stations to make predictions and inform decision making. They can 
debate the pros and cons of tracking animals and put forward views on whether 
or not they think pets should have a GPS device fitted to them. They can explore 
apps to track their own movements and explore how these can be displayed to 
share with others and investigate patterns.

A final note

Patterns are all around us and the themes in the Pattern Play exhibition help us to 
understand the many ways our lives are influenced and understood by patterns. 
There are many possibilities for exploration of each of the key themes, and this 
guide serves as a springboard for many engaging learning opportunities and 
inquiries across the curriculum for students of all ages.

Make time at the end of your Pattern Play visit for students to take a journey around  
TMAG with the Spots Stripes and Spirals Pattern Trail (free) which is available in the 
Patterns in Nature exhibition. 

http://earth.nullschool.net/
https://www.youtube.com/watch?v=5Zg-C8AAIGg
https://vimeo.com/85808414
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Number Patterns

Ontario Ministry for Education Guide to Teaching Patterning 
and Algebra Grades 4-6.  
http://www.eworkshop.on.ca/edu/resources/guides/Guide_
Patterning_and_Algebra_456.pdf

Australian Association of Mathematics Teachers Top Drawer 
Teachers – the pattern drawer –  
http://topdrawer.aamt.edu.au/Patterns

Ontario Ministry for Education Student Achievement Division 
– Exploring the Power of Growing patterns  
https://www.edu.gov.on.ca/eng/literacynumeracy/inspire/
research/WW_ExploringPower.pdf 

Queensland Studies Authority – About Patterns and Algebra.  
https://www.qcaa.qld.edu.au/downloads/p_10/kla_maths_
info_pattern.pdf

New Zealand Ministry for Education Building Patterns 
Constantly. 
 http://nzmaths.co.nz/resource/building-patterns-constantly

University of Waterloo – Invitations to Mathematics – 
Investigations in Patterns and Algebra (Year 6). 
http://cemc.math.uwaterloo.ca/resources/invitations-to-
math/Patterns-Grade6.pdf

NRICH Investigations into number patterns. 
http://nrich.maths.org/8518

Patterns in number – teacher Resources by Paul Swan. 
http://www.aamt.edu.au/Webshop/Middle-years/Patterns-in-
Mathematics-Upper

http://www.aamt.edu.au/Webshop/Entire-catalogue/
Patterns-in-Mathematics/Patterns-in-Mathematics-Middle

Links to useful websites
Patterns in Nature

Mathematical Patterns in Nature (video)  
https://www.youtube.com/watch?v=O7x3LBWn-Ao

Beautiful Patterns in nature (video)  
https://www.youtube.com/watch?v=g2MdUhk9QWw

Abstract Patterns in Nature  
http://www.thesmartteacher.com/exchange/resource/333/
Abstract_Patterns_in_Nature

Exploring Climate Patterns- a unit of work for years 7/8  
http://www.geogspace.edu.au/core-units/years-7-8/
exemplars/year-7/y7-exemplars-y7-illus1.html

The World of Beetles

Jennifer Angus – artist 
http://www.fastcodesign.com/1664074/meet-jennifer-
angus-an-artist-whose-medium-is-insects-slideshow#7

Pinterest.  Insect – pattern & texture 
https://www.pinterest.com/mejudydesign/insect-pattern-
texture/

Spots and Stripes

National Geographic. Patterns in animals  
http://photography.nationalgeographic.com.au/
photography/photos/patterns-animals/#/elephant-
skin_9325_600x450.jpg

http://www.australiancurriculum.edu.au/
http://www.eworkshop.on.ca/edu/resources/guides/Guide_Patterning_and_Algebra_456.pdf
http://www.eworkshop.on.ca/edu/resources/guides/Guide_Patterning_and_Algebra_456.pdf
http://topdrawer.aamt.edu.au/Patterns
https://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/WW_ExploringPower.pdf
https://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/WW_ExploringPower.pdf
https://www.qcaa.qld.edu.au/downloads/p_10/kla_maths_info_pattern.pdf
https://www.qcaa.qld.edu.au/downloads/p_10/kla_maths_info_pattern.pdf
http://nzmaths.co.nz/resource/building-patterns-constantly
http://cemc.math.uwaterloo.ca/resources/invitations-to-math/Patterns-Grade6.pdf
http://cemc.math.uwaterloo.ca/resources/invitations-to-math/Patterns-Grade6.pdf
http://nrich.maths.org/8518
http://www.aamt.edu.au/Webshop/Middle-years/Patterns-in-Mathematics-Upper
http://www.aamt.edu.au/Webshop/Middle-years/Patterns-in-Mathematics-Upper
http://www.aamt.edu.au/Webshop/Entire-catalogue/Patterns-in-Mathematics/Patterns-in-Mathematics-Middle
http://www.aamt.edu.au/Webshop/Entire-catalogue/Patterns-in-Mathematics/Patterns-in-Mathematics-Middle
https://www.youtube.com/watch?v=O7x3LBWn-Ao
https://www.youtube.com/watch?v=g2MdUhk9QWw
http://www.thesmartteacher.com/exchange/resource/333/Abstract_Patterns_in_Nature
http://www.thesmartteacher.com/exchange/resource/333/Abstract_Patterns_in_Nature
http://www.geogspace.edu.au/core-units/years-7-8/exemplars/year-7/y7-exemplars-y7-illus1.html
http://www.geogspace.edu.au/core-units/years-7-8/exemplars/year-7/y7-exemplars-y7-illus1.html
http://www.fastcodesign.com/1664074/meet-jennifer-angus-an-artist-whose-medium-is-insects-slideshow#7
http://www.fastcodesign.com/1664074/meet-jennifer-angus-an-artist-whose-medium-is-insects-slideshow#7
https://www.pinterest.com/mejudydesign/insect-pattern-texture/
https://www.pinterest.com/mejudydesign/insect-pattern-texture/
http://photography.nationalgeographic.com.au/photography/photos/patterns-animals/#/elephant-skin_9325_600x450.jpg
http://photography.nationalgeographic.com.au/photography/photos/patterns-animals/#/elephant-skin_9325_600x450.jpg
http://photography.nationalgeographic.com.au/photography/photos/patterns-animals/#/elephant-skin_9325_600x450.jpg
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Fractals

Fractal foundation. 
http://fractalfoundation.org/resources/fractivities/

http://fractalfoundation.org/resources/fractivities/sierpinski-
triangle/

http://fractalfoundation.org/resources/fractivities/Fibonacci-
Sequence-and-Spirals/

Tessellations

Victoria and Albert Museum Maths and Islamic Art – Patterns. 
http://www.vam.ac.uk/content/articles/t/teachers-resource-
maths-and-islamic-art-and-design/

Exploratorium – Exploring Tessellations (Years 6-8). 
https://www.exploratorium.edu/geometryplayground/
Activities/GP_Activities_6-8/ExploringTessellations_%20
6-8_v4.pdf

iPad Art Room – Exploring Tessellations Through Digital Art 
(a range of Apps are suggested)  
http://www.ipadartroom.com/terrific-tessellations-lesson-
idea/

Live Science – Tessellations.

A focus on tessellation tiling, its history and connections to 
mathematics and art (particularly that of Escher) 
http://www.livescience.com/50027-tessellation-tiling.html 

The Metropolitan Museum of Art: Geometric Patterns in 
Islamic Art. 
http://www.metmuseum.org/toah/hd/geom/hd_geom.htm

General links 

ART SY   
https://www.artsy.net/gene/patterns

The TATE 
http://www.tate.org.uk/search?f%5B%5D=im_vid_49:2044

Visscom 
https://visscom.wordpress.com/2013/04/16/principle-of-
repetition-pattern/

Fractals: The Hidden Dimension. YouTube  
https://www.youtube.com/watch?v=xLgaoorsi9U

The Geometric Artwork of Andy Gilmore. Colossal.  
http://www.thisiscolossal.com/2013/08/the-geometric-
artwork-of-andy-gilmore/

Design School: Geometric patterns. 
https://designschool.canva.com/blog/geometric-design/

Take the Phi Golden challenge. ABC.  
http://splash.abc.net.au/home#!/media/154948/

Tree Fractal generator. Scratch 
https://scratch.mit.edu/projects/12576077/

A Fractals Unit for Elementary and Middle School Students 
http://math.rice.edu/~lanius/frac/

Fractal tool 
http://illuminations.nctm.org/activity.aspx?id=3513

Other educational programs 
and resources available at the 

Tasmanian Museum and Art Gallery:

http://www.tmag.tas.gov.au/learning

http://fractalfoundation.org/resources/fractivities/
http://fractalfoundation.org/resources/fractivities/sierpinski-triangle/
http://fractalfoundation.org/resources/fractivities/sierpinski-triangle/
http://fractalfoundation.org/resources/fractivities/Fibonacci-Sequence-and-Spirals/
http://fractalfoundation.org/resources/fractivities/Fibonacci-Sequence-and-Spirals/
http://www.vam.ac.uk/content/articles/t/teachers-resource-maths-and-islamic-art-and-design/
http://www.vam.ac.uk/content/articles/t/teachers-resource-maths-and-islamic-art-and-design/
https://www.exploratorium.edu/geometryplayground/Activities/GP_Activities_6-8/ExploringTessellations_%206-8_v4.pdf
https://www.exploratorium.edu/geometryplayground/Activities/GP_Activities_6-8/ExploringTessellations_%206-8_v4.pdf
https://www.exploratorium.edu/geometryplayground/Activities/GP_Activities_6-8/ExploringTessellations_%206-8_v4.pdf
http://www.ipadartroom.com/terrific-tessellations-lesson-idea/
http://www.ipadartroom.com/terrific-tessellations-lesson-idea/
http://www.livescience.com/50027-tessellation-tiling.html
http://www.metmuseum.org/toah/hd/geom/hd_geom.htm
https://www.artsy.net/gene/patterns
http://www.tate.org.uk/search?f%5B%5D=im_vid_49:2044
https://visscom.wordpress.com/2013/04/16/principle-of-repetition-pattern/
https://visscom.wordpress.com/2013/04/16/principle-of-repetition-pattern/
https://www.youtube.com/watch?v=xLgaoorsi9U
http://www.thisiscolossal.com/2013/08/the-geometric-artwork-of-andy-gilmore/
http://www.thisiscolossal.com/2013/08/the-geometric-artwork-of-andy-gilmore/
https://designschool.canva.com/blog/geometric-design/
http://splash.abc.net.au/home#!/media/154948/
https://scratch.mit.edu/projects/12576077/
http://math.rice.edu/~lanius/frac/
http://illuminations.nctm.org/activity.aspx?id=3513
http://www.tmag.tas.gov.au/learning
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