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Understanding relationships between the properties of 2D shapes helps visualise and organise spaces in the world
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[bookmark: _Toc172532150]Unit description and duration
This unit develops the big idea that understanding relationships between properties of two-dimensional shapes helps visualise and organise spaces in the world.
In this 2-week unit students are provided opportunities to:
combine and split common shapes to create other common two-dimensional shapes
transform shapes by reflecting, translating, and rotating
measure and compare the areas of shapes using the grid structure and familiar metric units of area.
[bookmark: _Toc172532151]Syllabus outcomes
MAO-WM-01 Develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing, and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
MA2-MR-02 completes number sentences involving multiplication and division by finding missing values
MA2-2DS-01 compares two-dimensional shapes and describes their features
MA2-2DS-02 performs transformations by combining and splitting two-dimensional shapes
MA2-2DS-03 estimates, measures, and compares areas using square centimetres and square metres
[bookmark: _Toc172532152]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc172532153]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
describing and comparing features of two-dimensional shapes
exploring transformations through combining and splitting two-dimensional shapes
learning how to estimate and find area using standard units of measurement.
In NSW classrooms there is a diverse range of students, including Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.


[bookmark: _Toc172532154]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson 
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
use number properties to find related multiplication facts
	Lesson core concept: simple shapes can be found in more complex shapes.
Core concept learning intention:
transform shapes by reflecting, translating, and rotating
	Lesson duration: 65 minutes
Resource 1 – Symmetry or not?
Resource 2 – out and about?
10-sided dice
Counters or grid paper
Writing materials

	Lesson 2
Daily number sense learning intention:
use number properties to find related multiplication facts
	Lesson core concept: new shapes can be made by combining or splitting existing shapes.
Core concept learning intention:
create two-dimensional shapes that result from combining and splitting common shapes
	Lesson duration: 65 minutes
Resource 3 – paper rectangles
10-sided dice
Counters or grid paper
Glue
Multiplication grids as needed
Poster cardboard (optional)
Scissors
Writing materials

	Lesson 3
Daily number sense learning intention:
use number properties to find related multiplication facts
	Lesson core concept: art, science and nature have tessellating patterns.
Core concept learning intentions:
transform shapes by reflecting, translating, and rotating
create symmetrical patterns and shapes
	Lesson duration: 70 minutes
Resource 4 – 7 sixes
Resource 5 – tile patterns
Resource 6 – tile shapes (printed on card)
A4 paper
Counters as necessary
Grid paper
Scissors
Pattern blocks (optional)
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: rotation of a shape can be measured in fractions of a turn.
Core concept learning intentions:
transform shapes by reflecting, translating, and rotating
create symmetrical patterns and shapes
	Lesson duration: 60 minutes
Resource 7 – flags
Resource 8 – tessellations in nature
A4 paper
Coloured pencils
Writing materials

	Lesson 5
Daily number sense learning intention:
apply addition and subtraction to familiar contexts, including money and budgeting
	Lesson core concept: grids can support the measurement of area in rectangles and triangles.
Core concept learning intentions:
measure the areas of shapes using the grid structure
use the structure of the area model to represent multiplication and division
	Lesson duration: 70 minutes
Resource 9 – area clues
Resource 10 – area clues 2
Resource 11 – garden area investigation
Resource 12 – torn shapes
One of each coin: $2, $1, 50c, 20c, 10c, 5c
Writing materials

	Lesson 6
Daily number sense learning intention:
apply addition and subtraction to familiar contexts, including money and budgeting
	Lesson core concept: rectangles with the same area can have different perimeters.
Core concept learning intentions:
measure the areas of shapes using the grid structure
represent and solve problems involving multiplication fact families
use the structure of the area model to represent multiplication and division
	Lesson duration: 60 minutes
Resource 13 – 12 squares
Grid paper
Writing materials

	Lesson 7
Daily number sense learning intention:
apply addition and subtraction to familiar contexts, including money and budgeting
	Lesson core concept: estimation is useful to check the reasonableness of answers.
Core concept learning intentions:
compare surfaces using familiar metric units of area
represent and solve problems involving multiplication fact families
use the structure of the area model to represent multiplication and division
	Lesson duration: 60 minutes
Resource 14 – prize problem
Resource 15 – the largest slice
Clear plastic grid overlay (class set)
Grid paper
Individual whiteboards
Rulers (class set)
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: multiplication arrays can be a useful way to calculate area.
Core concept learning intentions:
compare surfaces using familiar metric units of area
use the structure of the area model to represent multiplication and division
use number properties to find related multiplication facts
represent and solve word problems with number sentences involving multiplication or division
	Lesson duration: 70 minutes
Resource 16 – area problems
Chalk/markers
Metre rulers (class set)
Metre squares (class set)
Writing materials


[bookmark: _Lesson_1]

[bookmark: _Lesson_1_1][bookmark: _Toc172532155]Lesson 1
Core concept: simple shapes can be found in more complex shapes.
[bookmark: _Toc172532156]Daily number sense – How many ways to describe an array? – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use number properties to find related multiplication facts.
	Students can:
use the commutative property of multiplication.


In pairs, students roll two 10-sided dice. Partner A rolls the dice and uses the numbers rolled to make an array with counters or draw the array on grid paper. For example, a student rolls a 2 and a 6 and makes an array of 2 sixes.
Partner B uses the commutative property to make the matching array for the numbers rolled. For example, 6 twos.
Pairs label their array with the corresponding multiplication sentences to show the commutative property. For example, 6 × 2 = 2 × 6.
Students repeat the process using different numbers by rolling the dice.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the commutative property of multiplication? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.9


[bookmark: _Toc172532157]Core lesson – finding symmetry – 45 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
transform shapes by reflecting, translating, and rotating.
	Students can:
identify lines of symmetry in pictures, artefacts, designs, and the environment.


Display the word ‘symmetry’ and discuss what it means.
Symmetry: an object or shape has symmetry or is symmetrical when one half is the mirror image of the other half.
Display Resource 1 – Symmetry or not? As a class, look for images that contain:
one line of symmetry
more than one line of symmetry
no symmetry.
With a partner, students identify lines of symmetry on Resource 2 – out and about, before comparing ideas with another pair. Support use of terminology and identify any misconceptions about symmetry.
Note: some pictures will give the idea of symmetry, even if they are not ‘perfect.’ For example, flowers or wheel covers on a car have small features such as petals or tyre valves that disrupt the symmetry (Siemon 2020).
Support students to recognise that a different view of the slide on Resource 2 – out and about could show symmetry (see Figure 1). Support students to see that some shapes or objects give the idea of symmetry but may have small features that mean they do not have perfect symmetry.
[bookmark: _Ref150263528]Figure 1 – front view of slide that can show symmetry
[image: A playground slippery dip.]
© rustycanuck via Canva.com
Note: the window and basketball hoop on Resource 2 – out and about have line symmetry. The school logo would be symmetrical without the tassel and the door would be symmetrical without the handle. The slide is symmetrical but needs to be visualised from the back or front. The recycling logo does not have line symmetry. It can be discussed as a non-example. It does have rotational symmetry. Rotational symmetry is a Stage 3 concept. The term can be introduced and discussed if appropriate to your class context.
In small groups, take students for a symmetry scavenger hunt around school, sketching or photographing views of objects and places that contain symmetry.
Back in the classroom, each group shares their images and ideas about symmetry with another group.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot identify symmetry in drawings or real-life objects.
Model folding paper squares and triangles to find and draw lines of symmetry.
Students repeat the process with squares and triangles of different sizes.
Students repeat the process with other shapes; for example, rectangles and trapeziums.
	Students can identify symmetry in drawings and real-life objects.
Students classify their scavenger hunt findings focussing on additional attributes. For example, these objects have 2 lines of symmetry, and these have 2 pairs of equal sides.


[bookmark: _Toc172532158]Discuss and connect the mathematics – 10 minutes
Students take turns to ask symmetry questions about shapes and objects in the classroom. For example:
I see a red object with 2 lines of symmetry. What is it?
I see a white object with black markings and there are so many lines of symmetry I can’t count them all. What is it?


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify lines of symmetry in pictures, artefacts, designs, and the environment? [MAO-WM-01, MA2-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UGP3.


[bookmark: _Lesson_2]

[bookmark: _Lesson_2_1][bookmark: _Toc172532159]Lesson 2
Core concept: new shapes can be made by combining or splitting existing shapes.
[bookmark: _Toc172532160]Daily number sense – multiplication fact families – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use number properties to find related multiplication facts.
	Students can:
generate and recall multiplication fact families up to 10 × 10.


1. [bookmark: _Ref146189427]In pairs, students roll two 10-sided dice and use the dice rolls to make an array with counters or draw the array on grid paper. For example, students roll a 3 and a 4 and make an array of 3 fours.
Pairs label their array to show related multiplication and division facts. Students each write a multiplication and division number sentence. For example, Partner A writes 3 × 4 = 12, 12 ÷ 3 = 4 and Partner B writes 4 × 3 = 12, 12 ÷ 4 = 3 (see Figure 2).
[bookmark: _Ref151996214]Figure 2 – multiplication and division facts
[image: A 3 × 4 array with all the different related multiplication and division facts. Partner A writes 3 × 4 = 12, 12 ÷ 3 = 4 and partner B writes 4 × 3 = 12, 12 ÷ 4 = 3]
Students repeat the process using different numbers by rolling the dice.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students generate and recall multiplication fact families up to 10 × 10? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6.


[bookmark: _Toc172532161]Core lesson 1 – creating shapes – 25 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
create two-dimensional shapes that result from combining and splitting common shapes.
	Students can:
combine common two-dimensional shapes to form other common shapes
split a given shape into 2 or more common shapes and describe the result
record the arrangements of common shapes used to create other shapes.


This activity is an adaptation of ‘Two-piece shapes’ from Primary and Middle Years Mathematics: Teaching Developmentally by Van de Walle et al.
Provide pairs of students with Resource 3 – paper rectangles, scissors and glue. Students cut out the rectangles which must all be the same size.
Explain that new shapes can be made by combining or partitioning existing shapes.
Have students fold each rectangle on both diagonals and cut on the folds. Each pair should end up with 12 identical triangles.
Explain to students that there are rules when creating new shapes. Only sides of the same length can be matched up and they must be matched up exactly (see Figure 3).
[bookmark: _Ref146189478][bookmark: _Ref150262246]Figure 3 – creating new shapes
[image: A set of six different shapes. All shapes are made with two right angled triangles. The triangles form a rectangle, triangle, parallelogram, triangle, rhombus and a kite.]
Students rearrange the triangles into different shapes using 2 triangles at a time. This includes making the original rectangle. They glue each new shape made onto cardboard to create a poster.
Students write the names of any shapes they recognise.
Once posters are finished, pairs present their shapes.
[bookmark: _Toc172532162]Core lesson 2 – creating more new shapes – 15 minutes
Students use pattern blocks or attribute blocks to create new shapes. They record each new shape and write a describing sentence (see Figure 4). For example:
3 triangles can make a trapezium.
2 squares can make a rectangle.
2 trapeziums can make a hexagon.
[bookmark: _Ref150264506][bookmark: _Ref152228943]Figure 4 – pattern blocks creating new shapes
[image: 3 triangles arranged to make a trapezium.
2 squares arranged to make a rectangle.
2 trapeziums arranged to make a hexagon.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot combine common two-dimensional shapes to form other common shapes.
Make sure triangles have been cut correctly and are the same size.
Make sure the same lengths are being matched up.
Model 2 of the shapes and then students create some more.
	Students can combine common two-dimensional shapes to form other common shapes.
Students experiment by making more shapes. They use 4 triangles to create familiar shapes and match up lengths that are not the same size.


[bookmark: _Toc172532163]Discuss and connect the mathematics – 15 minutes
Groups look at images collected in the Lesson 1 scavenger hunt. Ask students to discuss and annotate images that can be split into 2 or more shapes (see Figure 5). Some examples might be:
A rectangular door can be split into 2 right angled triangles.
The painting of the sun on the wall can be split into 2 semi-circles.
The office building can be split into a square and a trapezium.
Our school logo can be split into a rectangle and a parallelogram.
[bookmark: _Ref150265281]Figure 5 – real world images split into shapes
[image: A door with a diagonal line showing a split into two right angled triangles.
A mural with a sun in the middle. The sun has a line through the middle showing how it can be split into 2 semi-circles. ]
Note: in this activity, students are not looking for symmetry although some of the shapes may have symmetry.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students combine common two-dimensional shapes to form other common shapes? [MAO-2DS-02, MA2-2DS-02]
Can students split a given shape into 2 or more common shapes and describe the result? [MAO-2DS-02, MA2-2DS-02]
Can students record the arrangements of common shapes used to create other shapes? [MAO-2DS-02, MA2-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UGP5, UGP6.




[bookmark: _Lesson_3][bookmark: _Toc172532164]Lesson 3
Core concept: art, science and nature have tessellating patterns.
[bookmark: _Toc172532165]Daily number sense – finding multiplication facts – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use number properties to find related multiplication facts.
	Students can:
use flexible partitioning within multiplication.


1. Display Resource 4 – 7 sixes. Using grid paper, model different ways of partitioning. Encourage students to use known facts to make finding a multiplication fact easier. For example, 7 × 6 can be solved by adding 6 × 6 to one more 6, or finding 7 × 5 and adding one more 7 (see Figure 6).
[bookmark: _Ref146189497]Figure 6 – different ways to find a multiplication fact
[image: 7 sixes in an array and partitioned in two different ways.
The first image shows 7x6 partitioned in 6x6 and add on one more 6. 
The second image shows 7x6 partitioned into 7x5 and add on onre more 7]
In pairs, students take turns to nominate a multiplication fact hard to recall. Provide students with grid paper to construct the array and record how partitioning can make recall easier. Some students may require concrete materials such as counters.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use flexible partitioning within multiplication? 
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS7.


[bookmark: _Toc172532166]Core lesson – tile patterns – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
transform shapes by reflecting, translating, and rotating
create symmetrical patterns and shapes.
	Students can:
identify lines of symmetry in pictures, designs, and the environment
draw lines of symmetry on given shapes
apply and describe amounts of rotation including half-turns, quarter-turns and three-quarter-turns when creating designs
create and record tessellating designs by reflecting, translating, and rotating triangles, quadrilaterals, or other chosen shapes.


This activity is an adaptation of ‘Tile it’ from Mindset Mathematics Grade 4 by Boaler et al.
Explain that for thousands of years, tiles have been used for practical purposes in built environments. However, they are often also artforms. Some have drawn inspiration from the natural world.
Revise the term symmetry and identify examples of symmetry in the classroom.
Symmetry: an object or shape has symmetry or is symmetrical when one half is the mirror image of the other half.
Discuss the terms tessellation, reflect, rotation and translation with students, providing examples with pattern blocks as needed.
Tessellation: a repeated shape that fits together over a flat surface without any spaces or overlaps.
Translation: in a translation (slide) every point on the original image moves in the same direction for the same distance to transform the new image.
Reflection: a reflection (flip) requires a line of reflection. A reflection is a transformation in which an object is flipped across the line of reflection.
Rotation: a rotation (turn) requires a centre of rotation (a point) and a degree of rotation, for example, 90 degrees or a quarter turn.
Display Resource 5 – tile patterns. Ask students:
What common two-dimensional shapes can you see?
Are there any shapes you do not recognise? How can you describe those?
Do you think any patterns have been inspired by the natural world?
Are there any examples of tessellations visible in these tile patterns?
What transformations do you see? What examples of translation, reflection and rotation can you see?
How many different shapes do each of these tile patterns use?
As a class, look at the core shape(s) from each pattern in Resource 5 – tile patterns, for example, a hexagon and rectangle. Identify and draw on lines of symmetry.
Give pairs of students Resource 6 – tile shapes printed on card. Ask students to predict which shapes:
will not tessellate
can be used to make tessellations with one shape
can be used to make tessellations with 2 shapes.
Students justify their reasoning with their partner.
Pairs of students choose and cut out one or 2 shapes from Resource 6 – tile shapes. Have students repeatedly draw around these to make a tessellation on A4 paper. Pattern blocks can be used for this activity but will not provide as much choice.
Ask students:
Are you rotating, translating, or reflecting your shape(s) to make your tessellation?
Could your pattern continue in every direction without ending? (This proves it is a tessellation).
Have students write a description about their tessellation that includes:
the name(s) of the shape(s) used
whether they use reflection (flip), translation (slide) or rotation (turn)
where it is quarter, half, or three-quarter rotation where rotation has been used
if their tessellation uses one shape or 2
whether their tessellation has any lines of symmetry.
Students go on a gallery walk to compare their tessellation to others.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use translation, reflection, or rotation to create a tessellation.
Model how to translate a rectangle to make a tessellation and have students copy.
Model how to translate and rotate an equilateral triangle to make a hexagon and continue the tessellation. Students copy.
	Students can use translation, reflection, or rotation to create a tessellation.
Students find digital images of tessellations and describe how mathematical transformations have been used to create tessellations.
Investigate why some shapes tessellate and others do not by exploring where the corners of shapes meet.


[bookmark: _Toc172532167]Discuss and connect the mathematics – 5 minutes
Using the tessellation display from the gallery walk, ask students to identify:
which tessellations used translation, reflection, rotation
a tessellation using one shape
a tessellation using 2 shapes.
Ask students:
Are your predictions about the tile shapes that tesselate correct?
Which of these shapes can tesselate by themselves? (Triangles, squares, and hexagons)
What do you notice about the shapes that can tessellate by themselves?
Note: the teaching advice for Stage 2 states that students should develop an appreciation that any triangle will tessellate. In general, for a shape to tessellate, each of its interior angles must be a factor of 360°. It is not an expectation that Stage 2 students develop this understanding.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify lines of symmetry in pictures, designs, and the environment? [MAO-WM-01, MA2-2DS-02]
Can students draw lines of symmetry on given shapes? [MAO-WM-01, MA2-2DS-02]
Can students apply and describe amounts of rotation when creating designs? [MAO-WM-01, MA2-2DS-02]
Can students create and record tessellating designs by reflecting, translating, and rotating triangles, quadrilaterals, or other chosen shapes? [MAO-WM-01, MA2-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UGP3, UGP4, UGP5, UGP6.




[bookmark: _Lesson_4][bookmark: _Toc172532168]Lesson 4
Core concept: rotation of a shape can be measured in fractions of a turn.
[bookmark: _Toc172532169]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc172532170]Core lesson – flags – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
transform shapes by reflecting, translating, and rotating
create symmetrical patterns and shapes.
	Students can:
identify lines of symmetry in pictures, designs, and the environment
create and record tessellating designs by reflecting, translating, and rotating triangles or quadrilaterals
apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs.


Tell students that a flag is a visual symbol used for identification. Ask how the Australian, Aboriginal and Torres Strait Islander flags can be recognised. Explain that flags often have mathematical elements in their designs.
Display Resource 7 – flags. Students turn and talk. Ask students:
Do any of these flags have lines of symmetry?
What examples of tessellation can you see on these flags? 
Can you find any examples of reflection, translation, or rotation on these flags? See Figure 7.
[bookmark: _Ref150269691]Figure 7 – mathematical elements in flag designs
[image: Three flags with descriptions underneath. 
The first flag is labelled: This flag has tessellating triangles. It doesn’t have a line of symmetry because the two images in each triangle are different.
The second flag is labelled: This flag has 3 tessellating rectangles. It has 2 lines of symmetry.
The third flag is labelled: This flag has tessellating triangles. It doesn’t have any lines of symmetry. The stars have been translated along the top and bottom of the flag.]
Discuss ideas as a class.
Provide small groups of students with A4 paper to plan and design a class flag. Explain that the design must include elements of symmetry, tessellation, and rotation. Students may wish to include examples of reflection and translation in their design. Students will also need to consider use of colours and/or symbols that represent the class.
Note: this activity could connect data collection syllabus outcomes if students survey the class about colours and/or symbols.
Display the flags. Each group reports on the symmetry, mathematical transformations used (translation, reflection, rotation) to create it, use of colour and/or symbols. With the elements of rotation, students specify whether quarter, half, or three-quarter turns are used. Discuss whether the tessellation on each flag can continue in every direction and whether there are lines of symmetry in each flag.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use reflection, translation, or rotation to design a flag.
Support students to use a rectangle that is one-third of an A4 sheet of paper as a stencil. Students draw around this and slide the rectangle down until they reach the end of the first rectangle and draw around it again. Students repeat the process until they have created a flag with 3 segments that tessellate.
Students make choices about which 3 colours to use for their flag. They explain their thinking to a friend.
	Students can use reflection, translation, or rotation to design a flag.
Students look at flags of the world and categorise them into groups depending on how many mathematical transformations have been used in each design.
Students research different types of flags. For example, country, sports teams, groups of people, decorative. Students identify the types of mathematical transformations used, lines of symmetry and tessellations in the designs.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify lines of symmetry in designs and the environment? [MAO-WM-01, MA2-2DS-02]
Can students create and record tessellating designs by reflecting, translating, and rotating triangles or quadrilaterals? 
[MAO-WM-01, MA2-2DS-02]
Can students apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs? [MAO-WM-01, MA2-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UGP3, UGP4, UGP5, UGP6.


[bookmark: _Toc172532171]Consolidation and meaningful practice – 5 minutes
Display Resource 8 – tessellations in nature. Explain that these are examples of tessellations in the natural world. Ask students to describe and guess what they are (snake scales, honeycomb, onion skin cells and fish scales).


[bookmark: _Lesson_5][bookmark: _Toc172532172]Lesson 5
Core concept: grids can support the measurement of area in rectangles and triangles.
[bookmark: _Toc172532173]Daily number sense – coins – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
apply addition and subtraction to familiar contexts, including money and budgeting.
	Students can:
interpret problems involving money as requiring either addition or subtraction
reflect on a chosen strategy for solving a problem, considering whether it can be improved.


This activity is an adaptation of Five Coins from NRICH by University of Cambridge.
1. Brainstorm with students what coins there are in Australian currency. Show examples.
Pose the following problem: Amir has one of each coin. He wants to buy a pair of shorts that costs $9.50. Ask students:
How much money does Amir have?
How much more does he need to buy the shorts?
What strategy can you use to calculate this?
Students turn and talk and record their thinking and strategies used.
Discuss the strategies used. Explain that addition and subtraction can be used to calculate the difference in money. Amir can subtract $3.85 from $9.50 or start at $3.85 and count up to $9.50 to find the difference.
Pose the following problem to students: The shorts have gone on sale at half price. Ask students:
How much will the shorts cost now?
What strategy can you use to calculate half price?
What strategy can be used to work out how much more money Amir needs?
How much more money does Amir need now?
How can addition or subtraction be used to solve this problem?
Is your chosen strategy effective?
Students share their ideas with a partner and reflect on whether their strategy is effective and whether it can be improved.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students interpret problems involving money as requiring either addition or subtraction? [MAO-WM-01, MA2-AR-01]
Can students reflect on a chosen strategy for solving a problem, considering whether it can be improved? 
[MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS8, UnM6, UuM7.


[bookmark: _Toc172532174]Core lesson 1 – area clues – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
measure the areas of shapes using the grid structure
use the structure of the area model to represent multiplication and division
operate with multiples of 10.
	Students can:
measure the areas of rectangles and right-angled triangles using a square-centimetre grid overlay
estimate the areas of shapes found in the environment using efficient strategies (non-count-by-one) with a grid overlay
create and represent multiplicative structure, moving from arrays to area models
use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10.


Tell students to use what they have learnt so far about shapes to solve other problems with shapes.
Display Resource 9 – area clues. Ask students to turn and talk in pairs to discuss:
How many squares are there in total in the red square? (There are 16 squares).
How can you be sure of your answer? (There are 4 rows of 4 squares. 4 × 4 = 16).
Students share their thinking. Revise that an array structure can be used to help find the area of shapes.
Ask students what the area of the red triangle might be. Students turn and talk to share their thinking with their partner.
Students share their thinking, for example:
The red triangle looks about half the size of the red square, so the area would be about half.
You could count the whole squares, then put together some of the partial squares to make whole squares. Then, count the total.
The triangle is the square array cut in half, so the area would be half of the square array. Half of 16 = 8 squares.
Test student thinking and confirm that the red triangle has half the area of the red square.
Repeat the process for the blue rectangle in Resource 9 – area clues.
Pose the thought: the area of a triangle is always half the area of the rectangle/square with the same length and width.
Provide pairs of students with a copy of Resource 10 – area clues 2. Explain that they will be working to test the conjecture. Students work with their partner to use the grid in the image to find the areas of the rectangles, then use this information to find the areas of the corresponding right-angled triangles.
Discuss student findings and confirm that:
The areas of rectangles can be used to find the areas of right-angled triangles with the same length and width, by halving them.
Grids can be used as an array structure to measure the area of shapes.
[bookmark: _Toc172532175]Core lesson 2 – garden area investigation – 20 minutes
Display Resource 11 – garden area investigation and explain that Nadia is getting advice from a landscaper on designing garden beds around her house. The landscaper needs to know the area of each garden bed to order enough soil and materials as well as how many grid squares each garden bed covers.
Ask students to estimate the area of one garden in grid squares, explaining their reasoning.
Model how to use the grid squares to find the area of one of the garden beds on Resource 11 – garden area investigation using a logical sequence. For example:
First, see if there is an array that can be made as an efficient way to find a large part of the shape’s area. Calculate the total of this array.
Next, look for any smaller arrays that can be made and find the area. Add these to the total counted so far.
Then, count any remaining complete or partial grid squares and add these to the total. A whiteboard marker can be used to mark which grid squares have already been counted.
Compare this partial total to the original estimate. Discuss whether the estimate can be refined based on this new information.
Combine partial squares that together make whole squares. Add these to the total.
Compare the final total to the estimate, considering what information influenced this prediction.
Provide pairs of students with a copy of Resource 11 – garden area investigation. For each garden students:
1. estimate the area in grid squares
1. use the grid to look for an array that can be made to efficiently find part of the shape’s area
1. consider refining their original estimate
1. combine partial squares that together would make whole grid squares and add these to the total
1. compare the final total to the estimate.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate and/or measure the areas of shapes using a grid overlay.
Support students to estimate the area of the garden, then align their grid with the outline. Show how to find arrays within the shape and use these to efficiently calculate a large part of the area. Students revise their estimates.
Model how to combine remaining full/partial squares to create complete grid squares. Add these to the total to find the area of the shape in grid squares.
	Students can estimate and measure the areas of shapes using a grid overlay.
Students sketch their own garden bed outline for another student to estimate and measure.
In pairs, students take the total area of the garden beds and rearrange the squares to create a rectangular area array.


[bookmark: _Discuss_and_connect][bookmark: _Toc172532176]Discuss and connect the mathematics – 10 minutes
As a class, discuss the area measurements of the garden beds.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What did you notice when measuring the areas of the garden beds?
	Measuring the area of the garden beds is challenging because they are irregular shapes.
It is easier to measure the area of regular shapes with straight edges.

	Why do you think some students got different measurements for the same garden bed?
	Some students got different measurements for the same garden bed.
Our estimates became more accurate as we went.
Irregular shapes are more difficult to measure than regular shapes.

	Now that the area of each garden bed has been decided, Nadia would like 10 of each garden bed. How many grid squares will each type of garden bed cover now?
	There are likely to be a range of measurements, but they should still be similar.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students measure the areas of rectangles and right-angled triangles using a square-centimetre grid overlay? [MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students estimate the areas of shapes found in the environment using efficient strategies (non-count-by-one) with a grid overlay? [MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students create and represent multiplicative structure, moving from arrays to area models? [MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5,6, UuM5, UuM6, UuM7, UGP6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.12, 2A.13, 2A.14.


[bookmark: _Consolidation_and_meaningful][bookmark: _Toc172532177]Consolidation and meaningful practice – 10 minutes
This activity is an adaptation of Torn Shapes from NRICH by University of Cambridge.
Display Resource 12 – torn shapes. Explain that Jason's group cut out rectangles from centimetre squared paper. Then the group tore a piece out of some of their shapes to make a puzzle for the other groups to do.
Ask students to work out how many squares there were in each shape before the part was torn out.
Discuss strategies used by students to find the solutions.


[bookmark: _Lesson_6][bookmark: _Toc172532178]Lesson 6
Core concept: rectangles with the same area can have different perimeters.
[bookmark: _Toc172532179]Daily number sense – 5 notes – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
apply addition and subtraction to familiar contexts, including money and budgeting.
	Students can:
interpret problems involving money as requiring either addition or subtraction
reflect on a chosen strategy for solving a problem, considering whether it can be improved.


1. Samira has one of each note of Australian currency ($100, $50, $20, $10, and $5), six $2 coins and nine 50c coins. She wants to buy a skateboard that costs $225. Ask students:
How much money does Samira have?
How can she work out how much more money she needs?
Will she use subtraction, addition, or a combination of both?
In pairs students turn and talk to find a solution.
Share solutions and ask which strategy is most effective and why.
Samira’s aunty pays her $8 for doing some gardening and then Samira finds another 50c coin in her pocket. Ask students:
How much money does Samira need now to buy the skateboard?
Is the same strategy still the most effective? Why or why not?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students interpret problems involving money as requiring either addition or subtraction? [MAO-WM-01, MA2-AR-01]
Can students reflect on a chosen strategy for solving a problem, considering whether it can be improved? 
[MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS8, UnM6, UnM7.


[bookmark: _Toc172532180]Core lesson – connecting area and perimeter – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
measure the areas of shapes using the grid structure
represent and solve problems involving multiplication fact families
use the structure of the area model to represent multiplication and division.
	Students can:
measure the areas of rectangles and right-angled triangles using a square-centimetre grid overlay
recognise that rectangles with different side lengths can have the same area
create and represent multiplicative structure, moving from arrays to area models.


This activity is an adaptation of ‘Connecting area and perimeter’ from Mindset mathematics Grade 3, by Boaler et al.
Show students a set of 12 square tiles, sticky notes or squares printed on card and cut out from Resource 13 – 12 squares.
Ask students what rectangles can be made using all 12 tiles. Students turn and talk to a partner.
Discuss ideas and have students move the tiles to create several different rectangles using all 12 tiles.
Revise the term ‘perimeter’. Explain to students the meaning of the Latin word ‘peri’ meaning around and ‘metron’ meaning measure.
Perimeter: the outer edge, or dimensions, of a flat shape or area.
Students turn and talk to a partner. Ask students:
Do all the rectangles made with the 12 tiles have the same area?
Do all the rectangles made with the 12 tiles have the same perimeter?
What strategies can be used to calculate the perimeter?
Display Resource 13 – 12 squares. Explain to students they will be investigating the following questions:
Do all rectangles made with the same area have the same perimeter? Why or why not?
If they do not have the same perimeter, what is the shortest perimeter possible for a particular area? What is the longest?
Provide pairs of students with grid paper and an area to investigate. For example, an area between 10 and 36 square units, ensuring an appropriate level of challenge.
Students investigate how rectangles with the same area can have different perimeters. Have students draw these shapes on grid paper, for example, shapes that have different arrangements of 24 square centimetres. Students find the perimeter for each shape, then annotate their diagram to include the area, the side lengths, and the perimeter (see Figure 8).
[bookmark: _Ref150277879]Figure 8 – student example of area and perimeter
[image: Two rectangles drawn on grid paper. The first rectangle is green and shows an area of 27 square centimetres. It is 3 cm wide and 9 cm high. It has a perimeter of 24 cm. The second rectangle is blue and shows area of 24 square centimetres. It is 6 cm wide and 4 cm high. It has a perimeter of 20 cm.]
After creating several areas and identifying that shapes with the same area can have different perimeters, challenge students to create as many rectangles with the same area and different perimeters as possible. Students represent and annotate each of these on their grid paper.
Students then choose a different area to investigate and compare whether there are more or less possibilities than the previous area investigated.
Students cut their rectangles out and display them on a wall, ordered from ‘shortest perimeter’ to ‘longest perimeter’.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise that rectangles with different side lengths can have the same area by using multiplicative structure, arrays, and area models.
Model the use of the square tiles or sticky notes to make a rectangle with a smaller area, for example, 6 squares. Support students to record the area and perimeter, then rearrange the squares into a different rectangle. Ask students to identify the new perimeter and compare it to the previous result.
Support students to use 8 squares to explore other rectangular arrangements that have different perimeter measurements.
	Students can recognise that rectangles with different side lengths can have the same area by using multiplicative structure, arrays, and area models.
Students investigate the longest perimeter possible using their number of squares by making irregular polygons, for example an ‘L’ shaped hexagon.
Students choose one of their rectangles and add another row to it, recording the new area and perimeter. Challenge students to continue adding rows and recording the results, looking to see if there is a pattern created. Students describe the pattern using words and numerals.


[bookmark: _Toc172532181]Discuss and connect the mathematics – 10 minutes
As a class, go on a gallery walk of the displayed rectangles and discuss the results.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice about the area and perimeter of each rectangle?
	Rectangles with different side lengths can have the same area.
Rectangles with the same area can have perimeters of different lengths.
Two rectangles can have the same area but look different.

	How did you know you had found all the possibilities for an area?
	If I know that there are more numbers that can be multiplied to make a number, then there are other arrays that can be made to represent a particular area. This new area could also have a different perimeter.

	Is there anything else you have noticed?
	Long, thin areas often have a longer perimeter than the same area with a more even length and width. For example, 30 square centimetres in a row has a perimeter of 62 centimetres. 30 square centimetres in 5 rows of 6 has a perimeter of 22 centimetres.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students measure the areas of rectangles and right-angled triangles using a square-centimetre grid overlay? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students recognise that rectangles with different side lengths can have the same area? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students use the equals sign to record equivalent number relationships involving multiplication? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students create and represent multiplicative structure, moving from arrays to area models? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6, UuM5, UuM6, UuM7, UGP6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.12, 2A.13, 2A.14.


[bookmark: _Lesson_7]

[bookmark: _Lesson_7_1][bookmark: _Toc172532182]Lesson 7
Core concept: estimation is useful to check the reasonableness of answers.
[bookmark: _Toc172532183]Daily number sense – stationery or stickers – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
apply addition and subtraction to familiar contexts, including money and budgeting.
	Students can:
use estimation to check the validity of solutions to addition and subtraction problems, including those involving money.


This activity is an adaptation of Plenty of Pens from NRICH by University of Cambridge.
1. Display Resource 14 – prize problem. Discuss the key information with students: $5, 40 prizes, pens for 16c and pencils for 11c.
Explain that Lisa must decide whether she can buy at least 40 prizes with the money available.
Ask students how they can use rounding and estimation to think quickly. Students turn and talk, recording their thinking on individual whiteboards. Some examples of student thinking might include:
16c is close to 15c, I can double that to get 30c and double again to get 60c. That gives me 4 pens and another 30c makes 6 pens for about 90c.
11c is about 10c so I could buy about 10 for a dollar.
I can get about 6 pens for $1 and about 40 pencils for $4.
I can get about 40 pencils for $4 so I know I can buy the minimum number needed. Then I can buy a few pens with the last dollar.
Discuss whether Lisa can buy a minimum of 40 prizes with the $5. Share the strategies used and which are most effective.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use rounding and estimation to check approximately how many of each item could be purchased? 
[MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS8, UnM6, UnM7.


[bookmark: _Core_lesson_1:][bookmark: _Toc172532184]Core lesson 1 – largest chocolate slice – 30 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
compare surfaces using familiar metric units of area
represent and solve problems involving multiplication fact families
use the structure of the area model to represent multiplication and division.
	Students can:
estimate before measuring to determine the larger of 2 rectangular areas in square centimetres
recognise that rectangles with different side lengths can have the same area
create and represent multiplicative structure, moving from arrays to area models
describe multiplication problems using for each and times as many.


Revise areas and perimeters of rectangles from Lesson 6.
Display Resource 15 – the largest slice and explain that Dinesh helps his dad make a chocolate chip slice. After it cools, it is challenging to cut because there are a lot of chocolate chunks inside it. The slices are not all an even size and Dinesh’s dad has let him choose 2 slices for afternoon tea.
Dinesh loves chocolate slice and wants to get the 2 largest slices possible but is not sure which to choose. Tell students they will be helping Dinesh choose the 2 largest slices.
Students turn and talk with a partner to estimate which are the largest slices.
Discuss estimates and the reasoning for these as a class. Explain that estimation is useful to check the reasonableness of a calculated answer.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What can you use to help you estimate which slices are the largest?
	We can use the length and width of the shapes to estimate which slices are the largest.
We can imagine there is a grid on the slices and estimate how many squares there are in each slice.

	How can you find out which slices are the largest?
	We can find the area of each slice and compare them. 
This reminds me of the ‘12 squares’ in Lesson 6. We can count how many square centimetres there are in each row and column, then use it to make an array. This will tell us how many square centimetres there are in each slice.

	How can you accurately measure the area of each slice?
	We can measure the length and width of each slice and multiply them together to find how many square centimetres there are in each.


Ask students to refine their estimates, based on the reasoning of other students.
Model how to measure the area of one slice. Create the array structure using the yellow square centimetre provided, a ruler and/or a clear plastic grid overlay.
Discuss how the measurements are also the factors, then identify the multiplication number sentence that describes the array.
Provide pairs of students with a copy of Resource 15 – the largest slice, a ruler and/or a clear plastic grid overlay or the yellow centimetre grid to find the area of each slice. Students record the multiplication number sentence that describes the array.
Students work with their partner to find the 2 largest slices of chocolate chip slice for Dinesh. Ask:
Which 2 slices would you recommend Dinesh choose?
Is this the same as your estimate, or different?
Students share their area measurements with the class. Display how each of these can be recorded as a multiplication number sentence. Discuss any differences in findings and agree on an accurate area for each slice.
Remind students that estimation is useful to check the reasonableness of a calculated answer. As a class, confirm the 2 biggest pieces of chocolate slice that Dinesh should choose.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate before measuring to determine the larger of 2 rectangular areas and/or create and represent multiplicative structure, moving from arrays to partially covered area models.
Model to students how to measure the area of one slice. Create the array structure using centimetre squares, a ruler and/or a clear plastic grid overlay. Identify the multiplication number sentence that describes the array structure.
Support students to measure a different slice, using the resources and techniques modelled.
	Students can estimate before measuring to determine the larger of 2 rectangular areas and create and represent multiplicative structure, moving from arrays to partially covered area models.
Students choose one piece of slice and draw other slices that have the same area but different perimeters.
Challenge students to find which of the pieces has an area that can be re-created with the most different perimeters.


[bookmark: _Toc172532185]Core lesson 2 – the same areas – 20 minutes
Ask students if they found any rectangles that had different lengths and widths but the same areas.
Display an example and write the corresponding multiplication number sentences. Discuss how these can have different measurements or factors, but the same area. Draw a grid overlay to identify the array structure of rows and columns to highlight the length and width.
Explain to students that they will be making some pieces of slice that have the same areas but different side lengths.
Students work in pairs and choose one piece of slice from Resource 15 – the largest slice to focus on. Using writing materials and grid paper, students create diagrams of new slices that have the same area, but different side lengths, recording a corresponding multiplication number sentence for each new example.
[bookmark: _Toc172532186]Discuss and connect the mathematics – 10 minutes
As a class, go on a gallery walk.
Ask students how the factors of an area can be used to find all the possibilities.
Pose the problems:
Dinesh’s dad makes a new slice that is 4 times as large as the biggest slice. What would its area be?
Dinesh wants to share a slice so that there is the same amount for each of his 3 friends. Choose one of the pieces of slice and find how much each will get. Which slices will leave no remainders?
Identify the area that can be made with the most combinations of length and width.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students estimate before measuring to determine the size of rectangles? [MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students recognise that rectangles with different side lengths can have the same area? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students create and represent multiplicative structure, moving from arrays to area models? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students describe multiplication problems using for each and times as many? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6, UnM6, UnM7, UGP6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.12, 2A.13, 2A.14, 2A.3.


[bookmark: _Lesson_8]

[bookmark: _Lesson_8_1][bookmark: _Toc172532187]Lesson 8
Core concept: multiplication arrays can be a useful way to calculate area.
[bookmark: _Toc172532188]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc172532189]Core lesson – largest handball space – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
compare surfaces using familiar metric units of area
use the structure of the area model to represent multiplication and division
use number properties to find related multiplication facts
represent and solve word problems with number sentences involving multiplication or division.
	Students can:
estimate before measuring to determine the larger of 2 rectangular areas in square metres
create and represent multiplicative structure, moving from arrays to area models
generate and recall multiplication fact families up to 10 × 10
represent and solve multiplication and division (both sharing and grouping) word problems using number sentences.


Note: in this activity, students are comparing the sizes of different playing areas in the school. The lesson refers to paved surfaces for handball, but this can be adapted for grassed areas and other activities depending on the school context and interests of the students. If square metres made from paper have been created and used in previous lessons, they can be used again in this lesson. Otherwise, these could be made prior to the lesson.
Students will be using knowledge learnt about comparing the areas of chocolate slices in Lesson 7 to help compare large areas.
Ask students to estimate how many square metres will cover the surface of the classroom floor.
Model how to find the area by measuring the length and width of the classroom to the nearest metre. Represent the measurements in a diagram on the whiteboard and draw gridlines to show the square metres.
Compare the area of the classroom to the students’ estimates.
Discuss looking for an outdoor area big enough for the whole class to play handball. This space will need to be larger than the area of the classroom.
Ask students to think about suitable spaces. Explain that students will measure the area of each of these spaces with a partner in the same way that the classroom’s area was measured, record their findings and compare the area to the area of the classroom. The area will need:
a paved/hard surface so the handball can bounce
enough space to make as many handball courts as possible
to be safe for students to play.
Students turn and talk with a partner about strategies to find the areas of large spaces in the playground.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How can you find the areas of large spaces in the playground?
	We can count how many metre squares there are in each row and column, then use it to make an array. This will tell us how many metre squares there are in each area.
We can measure the length and width of each area, then multiply them together to find how many metre squares there are in each.

	What can you use to measure each area accurately?
	We can use metre squares, metre rulers, chalk and/or markers to record the length and width of each area.

	What can you do if the area isn’t a rectangle, but is an irregular shape?
	We can cut the area into some smaller areas that are rectangles and find their areas. Then we add these together to find the total.


As a class, explore the school to measure and compare several outdoor spaces that may be appropriate for handball.
In pairs or small groups, students use square metres, metre rulers, chalk and/or markers to record the length and width of each area. They record their findings and write a multiplication number sentence to find the area of each space.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate and measure the larger of 2 rectangular areas or complete number sentences involving multiplication and division by calculating missing numbers.
Model how to mark out and measure an area using square metres, metre rulers, chalk and/or markers.
Show students how to use these measurements to record as a multiplication number sentence.
Support students to mark out and measure a different area, using the resources and techniques modelled.
	Students can estimate and measure the larger of 2 rectangular areas or complete number sentences involving multiplication and division by calculating missing numbers.
Tell students that each individual handball court needs an area of 2 square metres for each player. Students use their recordings to find how many 2 square metre handball courts will fit in each of the 2 areas.
Students draw a diagram of the handball courts in the area.


[bookmark: _Toc172532190]Discuss and connect the mathematics – 10 minutes
Discuss the measurements of each space and the areas calculated. Discuss any differences in findings and determine an agreed area for each space, with students sharing their measurements and recordings with the class.
Ask students to discuss which space will be best for the class game of handball, providing their reasoning. This may include the size, but also the arrangement of the area and the playing surface.
Students vote on which area will be best for a whole-class game of handball.
Decide with the students the best time in the week to mark out the lines in chalk and play a whole-class game of handball.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students estimate and measure the larger of 2 rectangular areas in square metres? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students create and represent multiplicative structure, moving from arrays to area models? 
[MAO-WM-01, MA2-MR-01, MA2-2DS-03]
Can students generate and recall multiplication fact families up to 10 × 10? [MAO-WM-01, MA2-MR-01]
Can students represent and solve multiplication and division (both sharing and grouping) word problems using number sentences? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6, UnM6, UnM7, UGP6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.3.


[bookmark: _Toc172532191]Consolidation and meaningful practice – 10 minutes
Provide pairs of students with a copy of Resource 16 – area problems.
Students choose and solve a problem separately and then discuss their solutions.
Repeat the process.


[bookmark: _Resource_1:_Symmetry][bookmark: _Toc172532192]Resource 1 – Symmetry or not?
[image: Seven different images. A rhombus, a pentagon, a sunflower, a capital A, a capital S, a snowflake, a maple leaf and a rectangle.]

[bookmark: _Resource_2:_Out][bookmark: _Resource_2_–][bookmark: _Toc172532193]Resource 2 – out and about
[bookmark: _Resource_3:_Paper][image: Six different images. A window, a basketball hoop, a door, a slippery slide, a recycle image and an image of an open book with a graduation hat on it.]

[bookmark: _Resource_3:_Paper_1][bookmark: _Resource_3_–][bookmark: _Toc172532194]Resource 3 – paper rectangles
[image: Three white rectangles with black outlines.]

[bookmark: _Resource_4:_7][bookmark: _Toc172532195]Resource 4 – 7 sixes
[image: A blue array showing 7 sixes.]

[bookmark: _Resource_4:_Tile][bookmark: _Toc172532196]Resource 5 – tile patterns
[image: A set of 8 different tile patterns made with common shapes.]

[bookmark: _Resource_5:_Tile][bookmark: _Toc172532197]Resource 6 – tile shapes
[image: Eleven different tile shapes including a pink equilateral triangle, a yellow heptagon, a blue L-shape, a yellow hexagon, a blue octagon, a red circle, a green hexagon, a yellow square, a blue pentagon, an orange right angled triangle and a green rhombus.]

[bookmark: _Resource_6:_Flags][bookmark: _Toc172532198]Resource 7 – flags
[image: Flags from six different countries: Cameroon, Grenada, Mauritius, Panama, Papua New Guinea and India.]

[bookmark: _Resource_7:_Tessellations][bookmark: _Toc172532199]Resource 8 – tessellations in nature
[image: Four different images of tessellations in nature: snake skin, honeycomb, fish scales and onion skin cells.]

[bookmark: _Resource_8:_Area][bookmark: _Toc172532200]Resource 9 – area clues
[image: An 11 by 11 grid with a red square, red right-angled triangle, blue rectangle and blue right-angled triangle drawn on.]
[bookmark: _Resource_9:_Area][bookmark: _Toc172532201]Resource 10 – area clues 2
[image: ]

[bookmark: _Resource_10:_Grid][bookmark: _Resource_11_–][bookmark: _Toc172532202]Resource 11 – garden area investigation
[image: ]

[bookmark: _Resource_12:_Torn][bookmark: _Resource_12_–][bookmark: _Toc172532203]Resource 12 – torn shapes
[image: ]


[bookmark: _Resource_13:_12][bookmark: _Toc172532204]Resource 13 – 12 squares
[image: A yellow 4 by 3 grid with questions written to the right.
Do all rectangles with the same area have the same perimeter? Why or why not?
If they do not have the same perimeter, what is the shortest perimeter possible for a particular area? What is the longest?]


[bookmark: _Resource_14:_Prize][bookmark: _Toc172532205]Resource 14 – prize problem
[image: Lisa’s mum has given her $5 to buy prizes for her stall at the school fair. Lisa and her mum only have a few minutes to shop for the prizes, so they will need to estimate the cost of their purchases quickly. 
Lisa needs to buy a minimum of 40 prizes and she wants more than one type of prize. She finds glitter pens for 16c each, and coloured pencils for 11c each. Lisa has to decide whether she can buy at least 40 prizes with the money available. ]

[bookmark: _Resource_15:_The][bookmark: _Toc172532206]Resource 15 – the largest slice
[image: 7 rectangle chocolate pieces and a one centimetre grid square. ]

[bookmark: _Resource_16:_Area][bookmark: _Toc172532207]Resource 16 – area problems
	No.
	Problem

	1
	Arjuna’s bedroom is 5 metres long and 6 metres wide. What is the area of carpet in his bedroom?

	2
	I am thinking of a shape with an area of 36 square tiles. Use your knowledge of multiplication fact families to find what this shape would look like if it has:
4 square tiles in each row
6 square tiles in each row
12 square tiles in each row
9 square tiles in each row.

	3
	Chandrika’s family are laying some new pavers on their driveway. Each tile is half a metre wide and a metre long. How many will they need to cover their driveway if it is 8 metres long and 6 metres wide?

	4
	I am thinking of a shape with an area of 20 square tiles. What might this shape look like?

	5
	Draw some shapes that have an area of 30 square centimetres.

	6
	My granny bought a square rug and each side measures 1 metre. When she got home it would not fit in the hallway so she cut the rug and joined the pieces together again to make a shape that would fit. What might her rug look like now?




[bookmark: _Toc172532208]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Additive relations B: Apply addition and subtraction to familiar contexts, including money and budgeting
[MAO-WM-01, MA2-AR-01]
	
	
	
	
	
	
	
	

	Use estimation to check the validity of solutions to addition and subtraction problems, including those involving money
	
	
	
	
	
	
	x
	

	Reflect on a chosen strategy for solving a problem, considering whether it can be improved
	
	
	
	
	x
	x
	
	

	Interpret problems involving money as requiring either addition or subtraction
	
	
	
	
	x
	x
	
	

	Multiplicative relations A: Represent and solve problems involving multiplication fact families
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Describe multiplication problems using for each and times as many 
	
	
	
	
	
	
	x
	

	Find the total of partially covered arrays
	
	
	
	
	x
	
	
	

	Apply the inverse relationship of multiplication and division (Reasons about relations)
	x
	
	
	
	
	
	
	

	Multiplicative relations B: Use the structure of the area model to represent multiplication and division
[MAO-WM-01, MA2-MR-01, MA2-MR-02] 
	
	
	
	
	
	
	
	

	Create and represent multiplicative structure, moving from arrays to partially covered area models
	
	
	
	
	x
	x
	x
	x

	Multiplicative relations B: Use number properties to find related multiplication facts
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Use the commutative property of multiplication
	x
	
	
	
	
	
	x
	x

	Use flexible partitioning within multiplication (Reasons about relations)
	
	
	x
	
	
	
	
	

	Generate and recall multiplication fact families up to 10 x 10
	
	x
	
	
	
	
	
	x

	Multiplicative relations B: Operate with multiples of 10
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Use multiplication facts with multiples of 10 to multiply a one-digit number by a multiple of 10
	
	
	
	
	x
	
	
	

	Multiplicative relations B: Represent and solve word problems with number sentences involving multiplication or division
[MAO-WM-01, MA2-MR-01, MA2-MR-02]
	
	
	
	
	
	
	
	

	Use the equals sign to record equivalent number relationships involving multiplication (Reasons about relations)
	
	
	
	
	
	
	
	x

	Complete number sentences involving multiplication and division by calculating missing numbers (Reasons about relations)
	
	
	
	
	
	
	
	x

	Represent and solve multiplication and division (both sharing and grouping) word problems using number sentences
	
	
	
	
	
	
	
	x

	Two-dimensional spatial structure A: 2D shapes: Transform shapes by reflecting, translating, and rotating
[MAO-WM-01, MA2-2DS-02]
	
	
	
	
	
	
	
	

	Identify lines of symmetry in pictures, artefacts, designs, and the environment
	x
	
	x
	x
	
	
	
	

	Draw lines of symmetry on given shapes and identify quadrilaterals that do not have lines of symmetry
	x
	
	x
	
	
	
	
	

	Create and record tessellating designs by reflecting, translating, and rotating triangles
	
	
	x
	x
	
	
	
	

	Apply and describe amounts of rotation including half-turns, quarter-turns and three-quarter-turns when creating designs
	
	
	x
	x
	
	
	
	

	Two-dimensional spatial structure B: 2D shapes: Create two-dimensional shapes that result from combining and splitting common shapes
[MAO-WM-01, MA2-2DS-01, MA2-2DS-02]
	
	
	
	
	
	
	
	

	Combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs
	
	x
	
	
	
	
	
	

	Split a given shape into 2 or more common shapes and describe the result
	
	x
	
	
	
	
	
	

	Record the arrangements of common shapes used to create other shapes
	
	x
	
	
	
	
	
	

	Two-dimensional spatial structure B: 2D shapes: Create symmetrical patterns and shapes
[MAO-WM-01, MA2-2DS-01, MA2-2DS-02]
	
	
	
	
	
	
	
	

	Create and record tessellating designs by reflecting, translating, and rotating triangles or quadrilaterals
	
	
	x
	x
	
	
	
	

	Apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating design
	
	
	
	x
	
	
	
	

	Two-dimensional spatial structure B: Area: Measure the areas of shapes using the grid structure
[MAO-WM-01, MA2-2DS01, MA2-2DS-03]
	
	
	
	
	
	
	
	

	Measure the areas of rectangles and right-angled triangles using a square-centimetre grid overlay
	
	
	
	
	x
	x
	x
	x

	Estimate the areas of shapes found in the environment using efficient strategies (non-count-by-one) with a grid overlay
	
	
	
	
	x
	
	x
	x

	Recognise that rectangles with different side lengths can have the same area
	
	
	
	
	
	x
	x
	

	Two-dimensional spatial structure B: Area: Compare surfaces using familiar metric units of area
[MAO-WM-01, MA2- 2DS-01, MA2-2DS-03]
	
	
	
	
	
	
	
	

	Estimate before measuring to determine the larger of 2 rectangular areas in square centimetres
	
	
	
	
	
	
	x
	

	Estimate before measuring to determine the larger of 2 rectangular areas in square metres
	
	
	
	
	
	
	
	x
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