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iMaths is an investigation-based numeracy program, 
written for the Australian Curriculum. The program provides 
everything you need to plan, implement and assess a 
comprehensive maths program that meets the individual 
requirements of any classroom. 

By using Investigations to consolidate traditional teaching 
practices, students develop a deeper understanding of maths 
concepts and improve problem solving skills.

The complete iMaths program is made up of four 
components: Student Book, Tracker Book, Teacher Book and 
iMaths Online.

What is What is ?

Get interactive!
iMaths Online is an integral part of the 
iMaths program.  O N L I N E

imathsonline.com.au
At imathsonline.com.au you’ll fi nd 
everything teachers need to conduct 
Investigations and teach the Topics, 
including:

•  Black Line Masters
•  Projectable Student Book Pages
•  Assessment rubrics for investigations
•  Links to relevant websites
•  Differentiation tasks – 3 levels
•  Downloadable Data and Tear-out pages
•  And much more.

imathskids.com.au
imathskids.com.au is the iMaths Online 
student area. Students are given a class 
Access Code, which grants access to:

•  Black Line Masters
•  Links to appropriate websites
•  Downloadable Data and Tear-out pages.

Chris Linthorne

Student assessment
and problem solving tasks

Tracker Book
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Create a yearly program using iMaths iPlanner electronic 
planning tool. Simply select the Investigations you will conduct 
and add them to the program. Pre-requisite Topics for the 
Investigations are automatically included. Then, add the 
remaining Topics to ensure all Australian Curriculum content 
is covered.

Create a yearly progCreate a yearly prog
planning tool. Simplplanning tool. Simpl
and add them to theand add them to the
Investigations are aInvestigations are a
remaining Topics toremaining Topics to
s covered.is covered

How to use How to use 
Implementing an iMaths program involves 4 basic steps:

Plan

Teach

Assess

Investigate

Conduct the Investigation with your 
students, allowing them to apply their 
maths knowledge and the skills developed 
in the Topics. Investigations foster a deep 
understanding of maths concepts, as 
students use critical and creative thinking 
skills within real-life situations.

Assess the content and profi ciency strands of the Australian 
Curriculum using the assessment items in the Student Tracker 
Book and Investigation rubrics. These two assessment tools are 
used to make judgments about the A to E achievement levels of 
your students.

Following your plan, teach the pre-requisite Topics 
and problem solving strategies, building your 
students’ maths knowledge and skill base. Three 
levels of differentiation tasks are provided for each 
Topic to cater for all student abilities.

IInnvveesst



96 iMaths 4 Student Book

Try this

NA33  Investigating patterns  

Term 1 2 3 4 5 6 7 8 9 10

Number of chairs 4 6 8 10 12

Look at the pattern of tables and chairs for a banquet below.

There are two more chairs used in each term so the rule is ‘add two chairs’. 

Using this rule, the next five terms are 14, 16, 18, 20, 22.

1 a Complete the table of values to the 5th term.

 b Describe the pattern using a rule.

 c Continue the table of values to the 10th term.

Term 1 2 3 4 5 6 7 8 9 10

Number of matchsticks

add two chairs

When investigating patterns, a table may be
used to record information. The table, called
a table of valuestable of values, lists each term and helps to 
identify a growing pattern.

A growing pattern involves a change between
one term and the next. This change can be
described using a rule. The rule may then be 
used to predict further terms.

TeachTeach
The iMaths Topics have been designed to comprehensively 
address the three content strands of the Australian Curriculum 
– Number and Algebra, Measurement and Geometry, and 
Statistics and Probability.

All Topics must be taught to completely cover the curriculum 
requirements.

All resources needed to teach and assess the Topics are 
available by using a combination of the Student Book, Teacher 
Book, Student Tracker Book and iMaths Online.

On this page, you’ll fi nd excerpts from Topic NA33: Investigating 
patterns, as well as supporting resources, taken from the 
iMaths 4 program. 

The iMaths Online Teacher Area has 
projectable versions of all Student Book 
Topics, which are compatible with digital 
projectors and electronic whiteboards.

Answers to all Student Book activities are 
provided in the Teacher Book.  Answers 
are also given for all Problem solving tasks, 
Challenges, Mental computation activities 
and Student Tracker Book activities.

The iMaths Online Teacher Area has 
downloadable differentiation tasks, 
which allow you to cater for students of 
varying abilities. There are three levels of 
differentiation – support, consolidation 
and extension.

Student Book Topics

iMaths 4  Differentiation Tasks 

ISBN 978 1 74135 209 2 

1   Look at the pattern. Each time you a

  

+1
+1

+1
+1

+1

2 3 4 5

2  a  The rule is add two counters.
Complete the pattern using counte

  

+2

+2

1 3 5

3  Use your calculator for this pattern.

3  5  7

4  Make this pattern with 4 matchsticks.

   add 3 matchsticks  

 Count the number of matchsticks for 

  4  +3 7

5  Continue this pattern with matchstick

3 5+2 +2

6  Use your calculator for this pattern.
Start at 2 and add on 4.

NA33  Investigating patterns

b

dd one counter. Complete the pattern.

1
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iMaths 4  Differentiation Tasks 

ISBN 978 1 74135 209 2 

NA33  Investigating patterns

 For each pattern, complete the ta
then continue the table of values t

2

Term 1
Number of matchsticks 5

3

Term 1
Number of counters

5

Term 1
Number of matchsticks

Term 1
Number of matchsticks 5

1  

4

Term 1
Number of matchsticks

ble of values to the 5th term, describe the change using a rule, 
to the

5

5

iMaths 4  Differentiation Tasks 

ISBN 978 1 74135 209 2 iMaths 4 Differentiation Tasks © Firefl y Education Pty Ltd 2012

NA33  Investigating patterns

1   Continue this pattern of tables and chairs for the fourth and fi fth terms. Complete the table of values 
to the 5th term, describe the change using a rule, then continue the table of values to the 10th term.

2 How many tables arranged in a line would be needed to seat 50 people?  

3  If the tables were arranged in two lines, how many tables would be
needed to seat 50 people? 

 Draw the tables to show the seating arrangements.

4  A classroom uses trapezoid tables. The students are seated in rows.
A single table seats 3 or 4 students.

   

 The tables are arranged in long rows.    

Every student must face the front of the room.

  Use the drawing tools in a word processing program to show how
these tables would be arranged.

Term 1 2 3 4 5 6 7 8 9 10
Number of chairs 5

Request inspection 
copies of books

Want to see more?

www.imaths.com.au
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For each pattern, complete the table of values to the 5th term, describe the 
change using a rule, then continue the table of values to the 10th term.

Term 1 2 3 4 5 6 7 8 9 10
Number of shapes

2

Problem solving task

Town plan: Toy Town’s town plan allows a ‘one square’ building to be surrounded
by one square of yard in each direction. This gives 8 squares of yard.
How many squares of yard is allowed for a building that is 10 squares long?

Write your answers in the space provided in iMaths 4 Tracker Book.

3

4

Challenge
What’s the 15th term? Without writing the 11th, 12th, 13th and 14th terms, can you predict the 
15th term for each of the growing patterns above?

Assessing Topics
The Student Tracker Book contains 
structured assessment items for each 
Topic in the Student Book. These items 
assess the content strands and are 
divided into two groups – 
Know and Apply. 

The Know questions assess students’ 
basic understanding of the concept. The 
Apply questions assess the applications of 
their knowledge in a variety of contexts.

56 iMaths 4 Tracker Book
/ /
Date

Know

+

Apply

 =

Total

Apply

NA33  Investigating patterns

For each pattern, complete the table of values to
the 5th term, describe the change using a rule, then 
continue the table of values to the 10th term.

a  Triangle matchstick pattern (5 marks)

Term 1 2 3 4 5 6 7 8 9 10

Number of matchsticks 3

b  Triangle and square matchstick pattern (5 marks)

Term 1 2 3 4 5 6 7 8 9 10

Number of matchsticks 4

Know

Problem solving tasks

NA33 Investigating patterns
Student Book page 96

Town plan
Toy Town’s town plan allows a ‘one square’ building to be surrounded by 
one square of yard in each direction. This gives 8 squares of yard.
How many squares of yard is allowed for a building that is 10 squares long?

1 Guess and check 6 Check for relevant or irrelevant information
2 Make a table or chart 7 Find smaller parts of a large problem
3 Draw a picture or diagram 8 Make an organised list
4 Act out the problem 9 Solve a simpler problem
5 Find a pattern or use a rule 10 Work backwards

Mark or highlight the strategy or strategies you used to solve this problem.

NA35 Equivalent number sentences

Problem solving tasks provide explicit 
opportunities to develop problem solving 
skills in the context of the Topics.

The Student Tracker Book has working space 
for all Student Book problem solving tasks.

Most of the Topics contain a Challenge, 
which requires higher level thinking skills in 
the application of the concept.

Student Tracker Book

A range of Mental computation strategies 
can be found at the back of the Student 
Book. By developing a repertoire of 
effective computation strategies, students 
become more numerically fl uent.

Mental computation strategies2 48

x  Multiplication strategies

A Doubles

Question Strategy: Double the number for x2. Answer

1 32 x 2 Double 30  and  double 2
60 4

64

2 63 x 2 Double 60  and  double 3
120 6

126

3 95 x 2 Double 90  and  double 5
180 10

190

B Double doubles

Question Strategy: Double the number and double again for x4. Answer

1 8 x 4 Double 8  and  double again
16

32

2 31 x 4 Double 31  and  double again
62

124

A  Doubles
B  Double doubles
C  Ten and halve
D  Friendly and fix
E  Place value

Student Book mental computations



InvestigateInvestigate
Investigations are the core of the iMaths program. 
Investigations foster a deep understanding of maths concepts, 
as students use critical and creative thinking skills within 
real-life mathematical contexts.

For each year level, there are 12 high-interest and engaging 
maths Investigations to choose from, which consolidate the 
concepts taught in the Topics.

All resources needed to conduct the Investigations are available 
by using a combination of the Student Book, Teacher Book and 
iMaths Online.

On this page, you’ll fi nd excerpts from Investigation 1: Ripper 
Rides, as well as supporting materials, taken from the 
iMaths 4 program.

8 iMaths 4 Student Book ISBN 978 1 74135 179 8

Understanding the Investigation
1  Read and plan.

Make sure you understand the meanings of: 
Australian market, company, range, geometric, colour
scheme, deck designs, regular, rr guidelines, patterned, enlarge,
overlapped, represent, design elements and solid colour. rr

    Read and discuss the rubric.

     Download your Investigation plan. This will help you with
the organisation and understanding of the Investigation.

 Topics 
Before you start the Investigation you need to know…

Investigation 1
Ripper rides

MG13 Area of irregular shapes ...................... p126

MG14 Angles .................................................... p128

MG16 Tessellation ............................................ p132

NA23 Equivalent fractions .................................p76

NA33 Investigating patterns .............................p96

MG12 Area ....................................................... p124

Teacher note
•   Comprehensive lesson notes,

suggestions and resources are
available in iMaths 4 Teacher Book. 

•    The BLMs and Investigation plan for this
Investigation can be downloaded from
imathsonline.com.au.

The iBoards Company is coming to the Australian 
market. iBoards is famous for making surfboards,
skateboards and snowboards. 

The company is looking for a talented young 
designer to create some exciting deck designs for 
its new Aussie iBoard range.

There are strict guidelines for design – each deck 
must have no more than 3

4  of its surface covered 
by design and no less than 1

4 of its surface 
covered by one solid colour. Investigate a way
to prove that your pattern covers as close as 
possible to 3

4  of the board. 

The designs must be geometric and consist of 
a specific set of lines and shapes.

Get designing!

Student Book Investigation

96   iMaths 4 Student Book ISBN 978 1 74135 179 8

Try this

NA33  Investigating patterns  

Term 1 2 3 4 5 6 7 8 9 10

Number of chairs 4 6 8 10 12

Look at the pattern of tables and chairs for a banquet below.

There are two more chairs used in each term so the rule is ‘add two chairs’. 

Using this rule, the next five terms are 14, 16, 18, 20, 22.

1 a Complete the table of values to the 5th term.

 b Describe the pattern using a rule.

 c Continue the table of values to the 10th term.

Term 1 2 3 4 5 6 7 8 9 10

Number of matchsticks

Add two chairs

When investigating patterns, a table may be 
used to record information. The table, called 
a table of valuestable of values, lists each term and helps to 
identify a growing pattern.

A growing pattern involves a change between 
one term and the next. This change can be 
described using a rule. The rule may then be 
used to predict further terms.

Student Book Topics

The iMaths Online Teacher Area provides 
teachers with access to downloadable 
resources, website links and planning tools that 
make Investigations easy to conduct.

Before conducting Investigations, the relevant 
Student Book Topics should be taught. The 
Investigation allows students to revise and 
practise these Topics in a meaningful context.

Trial an Investigation 
in your classroom 

for free

Want to see more?

www.imaths.com.au
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Inquiry
Investigate and list 5 reasons why 
boards come in so many diff erent
shapes, sizes, designs and materials.

Guidelines for board design
The board design must include:
•   2 small triangles
•   2 medium triangles
•   2 large triangles
•   6 horizontal lines
•   6 vertical lines
•   3 sets of parallel lines
•   4 intersecting lines
•   an interesting shape that will 

tessellate at least 8 times
•   an unusual shape that is fl ipped 

or refl ected
•  an acute, right and obtuse angle.

2  Look at other board designs.
Look at the size and shape of surfboards, skateboards
and snowboards. Examine the deck patterns. Are there
any with geometric patterns?

    Choose your favourite board type and print out the
appropriate template from BLMs 1.1–1.3. Keep in 
mind that only 3

4  of the board will be patterned. 
You may need to enlarge the board template to
A3 so you have a bigger design space.

Using maths
3  Calculate 3

4  of the board.
Use the appropriate blank board shape (BLMs 1.1–1.3) 
to investigate a method to find 1

4  of the area of your
board.

    Once you have 1
4 , it should be easy to find 3

4 .
The area you find will be your design space.

4 Plan and draw your design.
 Read the guidelines in the box to the right.
Experiment with designs that meet the guidelines. 
Arrange the geometric pattern to cover 3

4  of the board.

    When you are happy with your design plan, 
carefully draw it onto the outline of your board.

   Name your creation.

Reasoning and reporting
5 Find the most popular, accurate design.

 Make a class display of all designs. Group the 
boards by type.

    Explain how you have included all the geometric 
design elements that were required.

    Prove that 1
4  of your board has been left blank 

for the solid colour.

 Choose the three boards you would select to
submit to iBoards.

   Give reasons for your choices.

Go to imathskids.com.au –
The Investigation 1 area contains the 
Investigation plan, websites and BLMs that 
you need to complete this Investigation.

BLMs 1.1–1.3
ISBN 978 1 74135 179 8 iMaths 4 Black Line Masters © Carolyn Smales, Wayne Lightbourne and Jane Rheeder 2011 Firefly Education Pty Ltdy , y g y y

ISBN 978 1 74135 179 8 iMaths 4 Black Line Masters © Carolyn Smales, Wayne Lightbourne and Jane Rheeder 2011 Firefly Education Pty Ltdy , y g y y

BLM 1.1

ISBN 978 1 74135 179 8 iMaths 4 Black Line Masters © Carolyn Smales, Wayne Lightbourne and Jane Rheeder 2011 Firefly Education Pty Ltd

Investigation 1: Ripper rides

Board shapes:
Surfboard

y , y g y y
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RulerColoured pencils

iSurf

Surf, skate or 
snowboard magazines
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1
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Students have been asked to create a geometric design that will 
cover 3

4 of their boards. This task therefore is multidimensional. 

Students must consider where and how to place all the 
necessary geometric features, which include: 

2 small triangles
2 medium triangles
2 large triangles (these might look interesting overlapped!)
6 horizontal lines
6 vertical lines
3 sets of parallel lines
4 intersecting lines
An interesting shape that will tessellate at least 8 times
An unusual shape that is fl ipped or refl ected
An acute, right and obtuse angle.

Students must also consider the fact that the design must 
only cover 3

4 of the board.

Encourage thoughtful placement of design elements. 
Placements must have an aesthetic purpose, and not just 
occur randomly. Geometric features might make an abstract 
picture or a symmetrical design. Words or symbols might be 
formed by lines, angles or shapes. The size and shape of the 
area left after 1

4 of the board shape has been masked will 
inform the composition of the design.

Problem solving
Students could use the draw a picture or diagram problem 
solving strategy in the design stage to get a better feel for their 
overall design. 

By drawing a rough sketch fi rst and delineating the 3
4 of the 

board they are going to design, students can more easily see 
how large or small each geometric design element needs to be. 

Rough diagrams should be reworked and discarded until 
students are happy with the overall concept.

Allow students plenty of time to experiment with the use of the 
geometric elements listed. Students should think about balance, 
colour, effect and appeal. Students could use a drawing 
program, basic shapes in a word processing program or hand 
draw and colour each element.

Encourage students to refl ect on the suitability of their designs 
and check off each of the required elements. They may like to 
make several sketches before they decide on the fi nal design. 
Remind students that their designs may contain elements other 
than those listed, as long as all the listed elements are included.

Final design
The fi nal design could be drawn onto the enlarged board
shape template (see Fig 1.5), or transferred onto a solid base 
of cardboard or plywood. Ply or solid card could be painted a 
base colour. The design could be drawn and cut out, and then 
glued onto the ply or solid card.

Encourage students to take care when producing their fi nal 
designs. They should use a ruler to ensure lines are straight.

Before the creations are named, brainstorm vocabulary 
associated with surfboards, skateboards and snowboards. 
From these, the students could name their creation, for 
example Surf Skimmer, rr Speed Skate or Snow Swish. Allow 
students to look at samples of brand names before they 
choose a name and place it on their design.

Fig 1.5 – Example design

4  Plan and draw your design.

Acute angle 

Right angle 

Refl ected shape 

Intersecting lines 

Parallel lines 

1
4 area blocked out 

Vertical lines 

Horizontal lines 

Large triangle 

Medium triangle 

Tessellating pattern 

Obtuse angle 

Small triangle 

Teacher Book Investigation

The Teacher Book contains teaching notes 
that describe how to guide students 
through each Investigation, as well as 
providing planning information, problem 
solving opportunities, working examples 
and solutions.

The iMaths Online Student Area provides kids with 
direct access to essential downloadable resources, 
as well as links to relevant websites.

The Inquiry is an open-ended extension of the 
Investigation, which requires higher-order 
thinking skills and provides an extra challenge 
for students.

Assessing Investigations
The Teacher Book makes assessment 
easy with an A–E rubric for each 
Investigation. These rubrics allow 
teachers to assess students’ 
profi ciency in understanding, fl uency, 
problem-solving and reasoning.

The rubrics can be used to help 
students understand the criteria by 
which they will be assessed and enable 
self-improvement. They are also a 
great reporting tool, to keep parents 
informed of their child’s progress.Investigation 1

ISBN
 978 1 74135 172 9 
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Rubric

Overall rating

Teacher comments

Name:      Due date: 

Step Ability to... A B C D E
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Calculate 3
4 of the 

area of the board.
Independently found and used 
an effi cient method to identify 3

4  
of the board.
Accurately counted both whole 
and part squares. 

Needed prompting to fi nd the 
most effi cient way to fi nd 3

4 of 
the board.
Made very few errors when 
counting the whole and part 
squares.

Used a simple method to divide 
the board into 4 equal parts.
Counted the whole squares but 
needed help to accurately count 
the part squares and fi nd 3

4 .

Needed teacher guidance to 
fi nd a way to divide the board 
into 4 equal parts.
Counted the whole squares 
but was unable to include the 
part squares to fi nd 3

4 .

Could not fi nd a way to divide 
the board into equal parts.
Counted an estimated number 
of whole squares only.
Did not count any part squares.

Plan a board design 
using all of the 
required geometric 
elements.

Independently used all the 
geometric elements accurately 
to draw a plan of the design.
Formed a complex and visually 
appealing pattern.

Needed prompting to use all 
the geometric elements to draw 
a plan of the design.
The elements formed a clearly 
defi ned pattern.

Needed some help to use all the 
geometric elements to draw a 
plan of the design.
The elements formed a simple, 
uncomplicated pattern. 

Needed teacher guidance to 
use all the geometric elements 
in the design plan.
The elements formed a very 
basic pattern. 

Did not understand what  the 
geometric elements looked like.
The design was random with no 
clear pattern. 

Transfer the design 
onto a template of 
a board.

Transferred the design plan 
neatly and accurately onto 
the template.

Was able to fi x any problems 
identifi ed when transferring the 
design plan onto the template.

Made some errors when 
transferring the design plan 
onto the template.

Had diffi culty transferring 
the design plan accurately 
onto the template.

The fi nal result was untidy 
and did not contain the 
geometric elements. 

Re
as

on
in

g

Explain the design. Used clear, concise and 
appropriate mathematical 
terms to explain the elements 
of the board design. 

Described the elements of the 
design clearly. 
Made only minor errors when 
using mathematical terms to 
describe the pattern. 

Gave a simple description of 
the elements of the design.
Made some errors when 
using mathematical terms to 
describe the pattern.

Described some of the
elements of the design, 
but did not always use the 
correct mathematical terms 
when describing the pattern.

Did not understand what the 
geometric elements looked like 
and was therefore unable to 
describe the design elements.

Prove that 1
4 of the 

board has been left 
blank for a solid colour.

Gave a clear and detailed 
description of an effi cient 
method used to calculate 1

4  
of the board.

Described a reasonable method 
for calculating 1

4 of the board.
Gave a simple description of 
the method used to calculate 
1
4 of the board.  

Had diffi culty describing the 
method used to calculate 1

4  
of the board.

Was unable to describe the 
method used to calculate 1

4  
of the board.

Justify the choice of 
the best three board 
designs. 
Explain how the 
elements combined to 
form an appealing and 
well balanced design. 

Gave well reasoned and 
detailed arguments for their 
choice of the best three designs.

Briefl y described why the 
elements on the three 
boards chosen combined to 
form an appealing and well 
balanced design. 

Gave a simple explanation 
of the elements which 
helped them choose the 
best three designs. 

Reasons for choosing the 
best three designs did not 
always relate to the elements. 

The reasons for choosing 
the three best designs were 
confused and unrelated to the 
design elements.

Investigation 1 Ripper rides


