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[bookmark: _Support_for_unit][bookmark: _Toc128390203]Unit description and duration
This two-week unit develops student knowledge, understanding and skills of how new shapes can be made by joining (combining) and breaking apart (partitioning) existing shapes. Students are provided opportunities to:
two-dimensional (2D) shapes can be made by joining (combining) and breaking apart (partitioning) existing shapes
shapes have attributes that are necessary for classification as that shape (features of triangles, circles, squares, rectangles)
necessary attributes are called features
shapes and objects can be halved in different ways
new shapes can be created by adding or removing sides
numbers, like shapes, have smaller numbers hiding inside of them (numbers 0 to 10)
Mathematics K–10 Syllabus © 2022 NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales.
[bookmark: _Toc128390204]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
Early Stage 1 Unit 1: Attributes can be used to sort objects
Early Stage 1 Unit 2: Patterns are patterns because they have something that repeats over and over and over.
Students would benefit from prior experience with:
opportunities to investigate shapes through playing with pattern blocks, geoboards, paper folding, cutting and building with solid objects
noticing and using attributes to sort and classify shapes
distinguishing shapes by their features
using mathematical language in relation to shapes.


[bookmark: _Toc128390205]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons; syllabus focus areas and content groups; and resources.
	Lesson
	Syllabus focus area and content groups
	Resources

	Lesson 1: What is a shape?
60 minutes
Shapes have features which can be used to name them.
	Representing whole numbers
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Two-dimensional spatial structure
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
	Resource 1: Household objects
Video: The Stickie Gang: Episode 2 Sorting 2D Shapes (1:12)
Dice
Every day or recycled objects
Lanyard
Natural materials
Paper cups
Timer
Treasure box
Writing materials

	Lesson 2: Investigating travelling triangles
60 minutes
Triangles can be defined as a three-sided shape.
	Representing whole numbers
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Two-dimensional spatial structure
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
	Resource 2: Everyday triangles
Resource 3: Triangle non-examples
Video: Sesame Street: Grover and Rosita and Triangles (2:53)
Blocks or recycled objects
Dice
Examples and non-examples of triangular everyday items
Natural materials such as leaves, sticks and pebbles
Writing materials

	Lesson 3: What shapes are hiding inside?
60 minutes
Squares can be made up of smaller shapes.
	Two-dimensional spatial structure
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
	Resource 4: Triangles and square
Resource 5: Square book cover
Video: Numberblocks: We’re Going On A Square Hunt (5:00)
Class set of clipboards
Class set of mathemagician wands
Glue
Modelling clay
Pattern blocks
Sticks
Writing materials

	Lesson 4: Shifting shapes
60 minutes
[bookmark: _Hlk110432542]New shapes can be made by combining shapes.
	Two-dimensional spatial structure
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
	Resource 6: Equilateral triangle
Resource 7: Triangle turtle image
Geoboards or virtual geoboard
Pattern blocks
Rubber bands

	Lesson 5: Studying square serviettes
60 minutes
A shape can be halved into two equal parts.
	Geometric measure
Length: Create half a length
	Resource 8: Sort the street
Video: Finding halves (12:44)
Class set of paper serviettes
Craft sticks
Writing materials

	Lesson 6: Hungry halves
60 minutes
[bookmark: _Hlk110435776]An object can be halved into two equal parts.
	Representing whole numbers
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Geometric measure
Length: Create half a length
	Video: Count Us In, Ep 13: Investigating halves of familiar objects (0:01-3:36)
Writing materials
Frog figurines
Mathemagician wands
Everyday objects to demonstrate halves
Leaves
Glue

	Lesson 7: Big shapes, small shapes
60 minutes
Numbers, like shapes, have smaller numbers hiding inside them.
	Representing whole numbers
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Combining and separating quantities
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
	Resource 9: Dice stimulus
Resource 10: Ten-frame template
Video: About how many rectangles? (3:57)
Dice
Masking tape/chalk
Mathemagician wands
Natural materials for sorting
Playing cards
Recycled objects
Sand tray/whiteboard
Writing materials

	Lesson 8: All about 10
60 minutes
Ten objects or shapes can be partitioned into smaller parts.
	Representing whole numbers
Instantly name the number of objects within small collections
Connect counting and numerals to quantities
Combining and separating quantities
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
	10 cups
Bean bags
Chalk, hoops or similar
Playing cards
Writing materials




[bookmark: _Lesson_1:_What][bookmark: _Toc128390206]Lesson 1: What is a shape?
Core concept: Shapes have features which can be used to name them.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
the features of shapes can be used to prove why a shape is a particular shape in relation to circles, triangles, squares, and rectangles
mathematicians create shapes in different ways.
	Students can:
compare, sort, and name circles, triangles, squares, and rectangles
create shapes using materials and tools
describe the features of circles, triangles, squares, and rectangles using words such as sides, size, and colour.


[bookmark: _Toc128390207]Daily number sense: Race to fill your cup – 10 minutes
Build student understanding of subitising by identifying dice patterns.
Students roll the die and identify the dice pattern. Count out the corresponding number of natural materials to place into a paper cup. Students take turns to roll the die and fill their cup.
Students count how many natural materials are in their cup when the game ends.
[bookmark: _Toc128390208]Sticky shape sort – 15 minutes
Reinforce the names of everyday 2D shapes by viewing The Stickie Gang: Episode 2 Sorting 2D Shapes (1:12).
Use a treasure box filled with a selection of household objects such as coat hanger (triangle), lids (circle), egg carton (rectangle) and fruit/vegetable punnet (square) or display Resource 1: Household objects. Explain that students are going to name and describe the shapes inside the treasure box.
Select an object from the treasure box and model how to describe the features of an object. Trace around a surface such as the circle of a lid or the square edge of a fruit/vegetable punnet.
Students take turns to select an object from the treasure box and describe its features. Record student responses.
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 this shape?
What looks the same?
What is different?
What are you wondering?
Can you see any objects in the classroom that are the same shape as this?
	The small lid is round like a circle.
The fruit/vegetable punnet looks like a square because it has one, 2, 3, 4 sides the same.
The triangle looks like my sandwich, it has 3 corners. It is different to a rectangle that has 4 corners.
I wonder if 2 squares would be the same as a rectangle.
I can see a window that is a rectangle.


[bookmark: _Toc128390209]Consolidation and meaningful practice: Shapes in our environment – 35 minutes
Walk students through the playground and encourage them to notice 2D shapes such as bricks (rectangle), roof (triangle), sport hoop (circle) and handball court (square). Students describe the features using the terms sides, size, and colour.
Note: Use Resource 1: Household objects as a reference for students who need further support.
Students record the 2D shapes on paper or an individual whiteboard to reference as they create the collage.
Students use sticks, leaves, and bark arranged in 2D shapes that form a mathemagician’s house. See Figure 1.
[bookmark: _Ref114140590][bookmark: _Ref114123196][bookmark: _Ref113906513]Figure 1 – Mathemagician houses
[image: A picture of examples of ways to use natural materials such as sticks, leaves and bark to create a 2D shape ‘mathemagician workshop’.]
Students look at the mathemagician houses created by other students and ask them to find a shape that has different features to the shapes in their own mathemagician house.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Can students create shapes using materials and tools? (MAO-WM-01, MAE-2DS-01)
Can students compare, sort and classify circles, triangles, squares and rectangles? (MAO-WM-01, MAE-2DS-01)
Can students name and describe the features of circles, triangles, squares and rectangles using words such as sides, size and colour? (MAO-WM-01, MAE-2DS-01)
What to collect:
manipulation of natural materials to create 2D shapes (MAO-WM-01, MAE-2DS-01)
	Students need further support to create, compare, or describe shapes features.
Provide time to use natural materials to create and name 2D shapes (triangle, square, rectangle, circle).
Model shape lanyard to generate discussion and use to model features of each shape.
Model ways to compare, sort and classify shapes (using lanyard and treasure box items) to identify/locate examples and non-examples.
	Students can confidently create, compare, and describe shapes’ features.
Ask how many triangles students can make using 12 sticks. Students draw their responses.
Students use mathematical language to tell a story about the shapes they created.
Students reflect on their learning with a peer through a Think-Pair-Share.


[bookmark: _Toc128390210]Lesson 2: Investigating travelling triangles
Core concept: Triangles can be defined as a three-sided shape.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
shapes have features which can be used to name them, for example, a triangle is a triangle because it has 3 sides
shapes can be sorted, classified, and defined by their features.
	Students can:
identify shapes based on their features such as size, colour, orientation, or location
describe and prove the features that make a shape using words such as sides, size, and colour.


[bookmark: _Toc128390211]Daily number sense: Roll, count and construct – 10 minutes
1. Build student understanding of subitising by identifying dice patterns.
In small groups, students will take turns to roll the die, identify the dice pattern and then count out the corresponding number of blocks or recyclable objects to create a small group construction.
After 10 minutes, students count how many blocks or recyclable objects are in their team’s construction.
[bookmark: _Toc128390212]Different types of triangles – 30 minutes
Introduce mathematical language used to describe shapes including side, size, and shape.
Explain that shapes have features that can be used to name them. For example, a triangle is a triangle because it has 3 sides.
As a class, sort and classify a range of everyday triangular items such as a coat hanger, corn chips, triangle ruler or sandwiches; and non-examples such as a soccer ball, coin, dice, or a gift box of triangles, based on their features. Alternatively use photographs from Resource 2: Everyday triangles and Resource 3: Triangle non-examples.
Reinforce that even though triangles look different, a triangle is a triangle because it has 3 sides. Explain to students that we are going to create different shaped triangles from leaves.
Provide leaves for students to cut into different shaped triangles. In pairs, students turn and talk to compare the features of the leaf triangles. See Figure 2.
[bookmark: _Ref114123522][bookmark: _Ref111539784][bookmark: _Ref113954594]Figure 2 – Leaf triangles
[image: A picture of different shaped triangles cut from leaves.]
[bookmark: _Toc128390213]Consolidation and meaningful practice: Transforming triangles – 20 minutes
Students predict which materials may be suitable to construct different shaped triangles. Use objects from the treasure box to stimulate discussion and ideas.
Students construct different shaped triangles using items from inside and outside of the classroom. See Figure 3.
Conduct a gallery walk to see how other students have constructed different shaped triangles.
[bookmark: _Ref114123554][bookmark: _Ref113906981]Figure 3 – Triangles
[image: ]
Regroup students. Use ‘Talk moves’ to facilitate class discussion.
The table below outlines stimulus prompts to generate conversation, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice about the length of the sides?
What other materials could you use to construct a triangle?
Were the materials you used successful?
How can you prove it is a triangle?
	The length of the sides is not always the same.
I think we could use modelling clay, string, or blocks to make triangles.
The sticks worked because they were straight.
A triangle is a flat shape. It has 3 sides.


Reinforce the concept that triangles are triangles because they have 3 straight sides by viewing Sesame Street: Grover and Rosita and Triangles (2:53).
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students describe and prove the features that make a shape using appropriate language? (MAO-WM-01, MAE-2DS-01)
Can students recognise that features make a shape regardless of size, colour, orientation or location? (MAE-2DS-01)
What to collect:
photographs of constructed triangles (MAO-WM-01, MAE-2DS-01)
recordings of spoken responses. (MAO-WM-01, MAE-2DS-01)
	Students need further support to recognise, describe and prove the features of a shape using mathematical language.
Model constructing a triangle using natural materials or loose items.
Model using mathematical language to describe the features of a triangle.
Provide time for students to use natural materials or loose items to construct a triangle. In pairs, students turn and talk to describe its features.
	Students can confidently recognise, describe, and prove the features of a shape using mathematical language.
Propose the use of alternative materials to construct a triangle.
Challenge students to create triangles using different colours, size, orientation or location.
Students reflect on their learning by recording their constructions.


[bookmark: _Lesson_3:_What][bookmark: _Toc128390214]Lesson 3: What shapes are hiding?
Core concept: Squares can be made up of smaller shapes.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
we can break apart (partition) shapes to find smaller shapes hiding inside
there are many ways to combine smaller shapes to make the same shape. For example, a rectangle can be made up of 5 triangles
there is often more than one way to solve the same problem
we can record our thinking with drawings and diagrams.
	Students can:
find many ways to break apart (partition) squares into smaller shapes
reconstruct (joining) a square from smaller shapes.


[bookmark: _Toc128390215]Daily number sense: Which one doesn’t belong? – 10 minutes
1. [bookmark: _Hlk110428117]Build student understanding of features by viewing different ways shapes can be represented.
[bookmark: _Int_PcEJW6pU]Show students the stimulus Resource 4: Triangles and square. Ask which shape doesn’t belong and provide individual thinking time as well as time to Think-Pair-Share. Invite students to share their ideas with the class.
As students share their thinking, record the ideas. Invite the class to ask questions and add on to the ideas of others.
Note: To support teachers in facilitating meaningful mathematical conversations, the department has developed ‘Talk Moves’.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Is there a shape that you think doesn’t belong? Why?
How can you describe the features?
How are some of these shapes the same? Why?
	The square does not belong because the other shapes are triangles.
The sides are straight.
The triangles have 3 sides.
The square is the only shape with 4 sides.


[bookmark: _Toc128390216]We’re going on a square hunt – 25 minutes
Introduce the concept of partitioning shapes and how to find smaller shapes inside larger shapes by viewing Numberblocks: We’re Going On A Square Hunt (5:00).
Model the song ‘We're Going on a Square Hunt’ (To the tune of ‘We're Going on a Bear Hunt’) and have students practice the song.
Teacher: We're going on a square hunt.
Students: We're going on a square hunt.
Teacher: We're going to look for squares.
Students: We're going to look for squares.
Teacher: Are you ready?
Students: Yes, we're ready!
Teacher: Let's take a walk.
Students: Let's take a walk.
Teacher: Do you see a square?
Students: Yes, we see a square!
Teacher: Where?
Students: There!
Teacher: We went on a square hunt.
Students: We went on a square hunt.
Sing the song with the class while walking through the playground. Ask students to take notice of any squares in the playground. For example, handball court, hopscotch, signs, tiles, or windows.
Stop at specific areas and describe the features of a square using the mathematical language such as ‘sides’ and ‘straight’.
Students record an ‘everyday square’ located in the playground using a clipboard to create a class ‘So Many Squares, Everywhere!’ book. See Resource 5: Square book cover.
[bookmark: _Toc128390217]Consolidation and meaningful practice: Squishy squares – 25 minutes
Model how to create a square using modelling clay. Create 4 columns of equal lengths. Press each end together to create the corners a square. See Figure 4.
[bookmark: _Ref114125541][bookmark: _Ref113907053]Figure 4 – Modelling clay square
[image: Four straight lengths of modelling clay with ends aligning to create a square.]
Show students how to break apart (partition) the modelling clay square into smaller parts. You may choose to use the mathemagician wand (Figure 5) to partition the square.
[bookmark: _Ref113907154]Figure 5 – Mathemagician wand
[image: A mathemagician wand made from a stick, leaves and vines.]
Provide time to manipulate modelling clay to demonstrate understanding of partitioning and joining. See Figure 6.
[bookmark: _Ref114126085][bookmark: _Ref113885186]Figure 6 – Partitioning modelling clay square
[image: A modelling clay square with a stick placed on top to show different ways to partition it.]
Students then reconstruct (joining) a square from the smaller shapes.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students find many ways to break apart (partition) squares into smaller shapes? (MAO-WM-01, MAE-2DS-01)
Can students reconstruct (joining) a square from smaller shapes? (MAO-WM-01, MAE-2DS-01)
What to collect:
photographs of students manipulating materials to demonstrate understanding of partitioning and joining. (MAO-WM-01, MAE-2DS-01)
	Students need further support to find ways to break apart (partition) and reconstruct (joining) a square.
Model placing the mathemagician wand on top of pattern blocks to identify the smaller shapes that can be seen.
Provide time to create a square from sticks and model placing the mathemagician wand top of the square in different directions to create smaller shapes.
	Students confidently find ways to break apart (partition) and reconstruct (joining) a square.
Propose the use of alternative materials to break apart and reconstruct a square.
Students investigate how many squares there are inside the classroom.
Students reflect on their learning by recording the smaller shapes hiding inside the square.




[bookmark: _Lesson_4:_Shifting][bookmark: _Toc128390218]Lesson 4: Shifting shapes
Core concept: New shapes can be made by combining shapes.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
new shapes can be made by combining shapes
smaller shapes can be found in larger shapes.
	Students can:
combine shapes by moving, flipping, or rotating shapes, to fit in a space
create shapes by combining other shapes
find smaller shapes in larger shapes.


[bookmark: _Toc128390219]Daily number sense: Shape talk – 10 minutes
This lesson has been adapted from Boaler (2020).
1. Build student understanding of the features of shapes by engaging in a shape talk.
Show students a picture of an equilateral triangle (Resource 6: Equilateral triangle). Explain they will work together to describe the shape so that they can tell someone who can’t see it what it looks like.
Ask students what they notice about the shape and how they could describe it. Use Think-Pair-Share to discuss. Record student ideas. Remind students that the shape is a triangle because it has 3 straight sides.
Challenge students to draw as many different triangles as they can in 2 minutes. Explore and discuss student ideas through a gallery walk.
[bookmark: _Toc128390220]Inside triangles – 20 minutes
This lesson has been adapted from Inside Triangles from the NRICH website.
Introduce students to square geoboards and allow time for exploration. A virtual geoboard may also be used.
Demonstrate how to make a triangle by joining 3 dots with one dot in the middle. See Figure 7.
[bookmark: _Ref114126613][bookmark: _Ref111539471][bookmark: _Ref113907227]Figure 7 – Geoboard triangle
[image: A triangle on a geoboard.]
Ask questions, such as:
How many different triangles with one dot in the middle can you make?
How do you know when you’ve found them all?
Can you make any triangles inside your triangles? See Figure 8.
How many can you make?
[bookmark: _Ref114126640][bookmark: _Ref111539507]Figure 8 – Two triangles on a geoboard
[image: Two triangles on a geoboard.]
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students make triangles in different orientations? (MAO-WM-01, MAE-2DS-01)
Can students make triangles inside triangles? (MAO-WM-01, MAE-2DS-01)
What to collect:
photographs of geoboards. (MAO-WM-01, MAE-2DS-01)
	Students have difficulty finding triangles inside triangles.
Model making a triangle using natural materials or loose items.
Model placing a mathemagician wand down the middle of the triangle to show a triangle on either side of the wand.
	Students can make triangles inside triangles.
Challenge students to make letters or numbers using the geoboard.
Make a 4 × 4 square and see how many smaller squares students can make inside that square.


[bookmark: _Toc128390221]Consolidation and meaningful practice: Building blocks – 30 minutes
This lesson has been adapted from Boaler (2020).
Introduce students to pattern blocks. Provide a sample to pairs or small groups and allow time to explore. Explain to students that they will use pattern blocks to make new shapes.
Students choose 3 or 4 pattern blocks to use as their building blocks. Shapes may be different or the same. Ask students:
What new shapes can you make? Trace all the shapes you can make.
How many different shapes can you make?
How can you describe the shapes you make?
How do you know when you can’t make any more shapes?
Invite students to describe the shapes they made.
As a class, discuss what constitutes a shape and create a shared definition.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students combine shapes by moving, or rotating shapes, to fit in a space? (MAO-WM-01, MAE-2DS-01)
Can students create shapes by combining other shapes? (MAO-WM-01, MAE-2DS-01)
Can students find smaller shapes in larger shapes? (MAO-WM-01, MAE-2DS-01)
What to collect:
student tracings of new shapes. (MAE-2DS-01, MAE-2DS-02)
	Students need support to combine shapes to fit in a space, to create other shapes, or find smaller shapes in larger shapes.
Model rotating and joining pattern blocks to make new shapes (combining pattern blocks).
Model partitioning a shape to show smaller shapes within larger shapes.
Students have difficulty tracing shapes.
Students have a partner hold the shapes in place while tracing.
Take photos of the shapes.
	Students use pattern blocks confidently to make new shapes and trace accurately.
Show students Resource 7: Triangle turtle image. Ask students to use pattern blocks to create a familiar figure and record the shape created.
Challenge students to create a simple animal or other familiar shape with the pattern blocks.


[bookmark: _Lesson_5:_Hungry][bookmark: _Lesson_5:_Studying]

[bookmark: _Toc128390222]Lesson 5: Studying square serviettes
Core concept: A shape can be halved into 2 equal parts.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
a shape can be halved in different ways
positions can be described as about halfway, more than halfway or less than halfway
when a whole has been partitioned (shared) into 2 equal parts, you have created halves.
	Students can:
halve shapes in different ways
describe positions as about halfway, more than halfway or less than halfway.


[bookmark: _Toc128390223]Daily number sense: Sort the street – 10 minutes
This lesson has been adapted from Sort the Street from the NRICH website.
1. Build student understanding of attributes by sorting the houses in Sort the Street from NRICH.
[bookmark: _Int_lBtW3rBo]Show students the stimulus Resource 8: Sort the street or use the interactive online version.
Explain that this is a picture of 9 houses on my street. Ask students to sort the houses in as many ways as they can.
Ask student to share how they sorted the houses, invite them to ask questions and to listen to the ideas of others.
[bookmark: _Toc128390224]Halves and not halves – 30 minutes
Explore how objects can be sorted into 2 groups, to show objects showing halves and objects not showing halves by viewing Finding halves (12:44).
Remind students that in the video the objects were grouped to objects showing halves and those not showing halves. Explain how to describe positions as halfway, more than halfway, or less than halfway.
Model folding a square napkin about halfway, more than halfway, and less than halfway. Ask students to investigate the concept individually by folding their own napkins. See Figure 9.
[bookmark: _Ref114127032][bookmark: _Ref113885371]Figure 9 – Napkin folding
[image: Three examples of napkin folding to show about halfway, more than halfway and less than halfway.]
[bookmark: _Toc128390225]Consolidation and meaningful practice: Shape puzzles – 20 minutes
Students create a shape puzzle using craft sticks to show their understanding of positions and how to describe positions as about halfway, more than halfway, or less than halfway.
Model aligning the ends of 4 craft sticks and drawing a square to create a shape puzzle. See Figure 10.
[bookmark: _Ref114127076][bookmark: _Ref113885414]Figure 10 – Square shape puzzle
[image: Two pictures containing four craft sticks aligned with a square shape drawn across the four craft sticks.]
Demonstrate how to describe the positions using the craft sticks. For example, explain that by dividing 4 craft sticks into 2, the position could be described as about halfway; and that, by dividing one away from 3 craft sticks, the position could be described as more than halfway or less than halfway. See Figure 11.
[bookmark: _Ref114127105][bookmark: _Ref113885427]Figure 11 – Describing positions
[image: Three pictures containing four craft sticks with the drawn square showing about halfway, more than halfway or less than halfway by dividing the craft sticks. ]
Provide time for students to create a shape puzzle and ask students if their objects are showing halves or not.
Provide students the opportunity to Think-Pair-Share. Use this time to listen to student thinking and invite students to share their ideas with the class.
As students share their thinking, record their ideas, inviting students to ask questions and add on to the ideas of others.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students halve shapes? (MAO-WM-01, MAE-GM-03)
Can students describe positions as about halfway, more than halfway or less than halfway? (MAE-GM-03)
What to collect:
photographs of shape puzzles and recordings of student responses about halves and not halves. (MAO-WM-01, MAE-GM-03)
	Students need further support to halve, identify and describe shapes when not all halves look the same.
Model finding objects around the classroom that are showing halves and some that are not.
Sort the objects into 2 groups by halves and not halves.
	Students confidently halve shapes, identify, and describe shapes when not all halves look the same.
Create another puzzle with a drawing of a different shape or object.
Record and describe positions as about halfway, more than halfway, or less than halfway.


[bookmark: _Lesson_6:_Hungry][bookmark: _Toc128390226]Lesson 6: Hungry halves
Core concept: An object can be halved into two equal parts.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
an object can often be halved in different ways
when a whole has been partitioned (shared) into 2 equal parts, you have created halves
there is often more than one way to solve the same problem.
	Students can:
halve objects in different ways
identify halves of objects when the 2 halves look the same.


[bookmark: _Toc128390227]Daily number sense: Frogs in ponds – 10 minutes
This lesson has been adapted from Frogs in Ponds from the NZ Maths website.
1. Build student understanding of subitising by visualising a frog problem.
Explain that 5 frogs live in a pond, and 2 of the frogs are sitting on the rock. Ask how many frogs are hiding in the pond.
As a class, brainstorm different ways to solve the first part of the problem. Model suggested strategies such as drawing a picture, using objects such as frog figurines or role playing in small groups. See Figure 12.
[bookmark: _Ref114127810][bookmark: _Ref113885256]Figure 12 – Frog figurines
[image: Five frog figurines to model using objects as a way to solve the problem.]
Students think independently, then share in small groups. Encourage students to explain how they know the number of frogs hiding in the pond.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How did you know how many frogs were hiding?
Tell us about your thinking.
Could there be any other number of frogs hiding if 2 are on the rock?
How do you know?
	I used my fingers to count to 5 and then I folded 2 fingers down because 2 of the frogs are sitting on the rock.
I drew a picture of 2 frogs sitting on a rock and counted 3, 4, 5 to know how many frogs needs to go in the pond.
No, because if there are 2 frogs on the rock and there are 3 in the pond then that is equal to 5 altogether.


[bookmark: _Toc128390228]What is a half? – 35 minutes
View Count Us In, Ep 13: Investigating halves of familiar objects (0:01-3:36).
[bookmark: _Int_30cvOyhO][bookmark: _Int_2YfOG4wU]Draw students’ attention to how Flynn and Dodly made sure they shared fairly. Ask how Flynn and Dodly knew when they each had half. In pairs, students turn and talk to share their thinking.
[bookmark: _Int_vtl3Ce1S]Remind students that in the video the characters halved the mirror and the pizza. Students use their mathemagician wand to show how everyday items can be partitioned into 2 equal parts to create halves. See Figure 13.
[bookmark: _Ref114127906][bookmark: _Ref113954780]Figure 13 – Items partitioned equally
[image: Three pictures containing a starfish, length of ribbon and a pair of scissors being partitioned into to equal parts using a stick.]
Ask students to think of foods that you might take on a picnic and ask them to draw these items. Explain that they will draw a line down the middle of each food item (partition) so it can be shared fairly.
[bookmark: _Toc128390229]Consolidation and meaningful practice: Draw the missing half – 15 minutes
Model cutting a selection of leaves in half in front of students. Provide one half of a leaf and ask them to paste it onto a piece of paper. See Figure 14.
Challenge students to draw the missing half of a leaf for 2 caterpillars to share. Students colour in the drawn half to match the real leaf.
[bookmark: _Ref114127944][bookmark: _Ref111540157]Figure 14 – Half leaf drawing
[image: Student representation of a leaf cut in half and the missing half drawn.]
After the drawing is completed, ask ‘Do both halves look the same?’
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students halve objects? (MAE-GM-03)
Can students identify halves of objects when the 2 halves look the same? (MAE-GM-03)
What to collect:
work sample of halving leaves accurately. (MAE-GM-03)
	Students need further support to halve objects or identify halves of objects when 2 halves look the same.
Assist students to find the halfway point of the leaf by drawing a line with a marker to cut along.
Provide time for students to create shapes using modelling clay and show half using their mathemagician wand.
	Students confidently halve objects or identify halves of objects when 2 halves look the same.
Create an artwork using loose items with a peer by making a line with a stick and using natural materials to make a pattern on one side with the second person replicating the pattern on the side of the stick.
Reflect on their learning by reasoning about whether the leaf has been divided into 2 equal parts.


[bookmark: _Lesson_6:_Studying][bookmark: _Lesson_7:_Big][bookmark: _Toc128390230]Lesson 7: Big shapes, small shapes
Core concept: Numbers, like shapes, have smaller numbers hiding inside them.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
numbers are made up of smaller numbers. For example, 10 can be composed of 6 and 4, 5 and 4 and 1, 3 threes and 1 more
just like shapes, numbers can be partitioned (broken apart) into smaller parts.
	Students can:
show different ways that a number can be broken into smaller numbers and parts
represent a given number between 0 to 10 on a ten-frame.


[bookmark: _Toc128390231]Daily number sense: Which one doesn’t belong? – 10 minutes
1. Build student understanding of subitising by viewing different ways numbers can be represented.
Show students the stimulus Resource 9: Dice stimulus. Ask which die doesn’t belong. Provide individual thinking time.
Students Think-Pair-Share. Use this time to listen to student discussion.
Invite students to share their thinking with the class and record their ideas. Invite students to ask questions and add on to the ideas of others.
Note: To support meaningful mathematical conversations, the department has developed the ‘Talk moves’.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Which die doesn’t belong?
What do you notice about the numbers?
Can you visualise this in another way?
	The number 5 doesn’t belong as it is not a dot pattern.
There is a number 5 and dot patterns with 5 and a dot pattern of one.
I could make 3 groups of 5 and a group of 1 using rocks.


[bookmark: _Toc128390232]Ten-frame game – 30 minutes
Investigate how many smaller rectangles are needed to fill the area of the large rectangle by viewing About how many rectangles? (3:57).
Ask how many of the smaller orange rectangles are needed to fill the area of the large dark blue rectangle.
Note: The next activity uses a deck of playing cards. Remove all picture cards beforehand.
Explain that students are going to flip a playing card and represent the number by standing on a large masking tape or chalk drawn ten-frame. For example, if the card shows the number 4, 4 students will occupy 4 squares on the ten-frame.
Students repeat this game in smaller groups using a ten-frame (Resource 10: Ten-frame template) and manipulatives. They may also use the online version.
Provide time to play the ten-frame game.
Ask questions such as:
· How many squares are filled?
· How many squares are empty?
· What would the number 6 look like?
· Are there ways to group the numbers to make it easier to count?
· If 6 squares are filled, how many more children do we need to add to make 10?
Provide individual thinking time and discuss other possible combinations to make 10.
[bookmark: _Toc128390233]Consolidation and meaningful practice: Roll it, write it, show it – 20 minutes
Explain that students are going to roll a die and determine the number of dots in the dice pattern.
Students will then write the numeral corresponding to the dots shown on the dice using a sand tray with their mathemagician wand or on a whiteboard.
Students then represent the number on the dice by creating a ten-frame with materials such as sticks, rocks, or other manipulatives. See Figure 15.
[bookmark: _Ref114128244][bookmark: _Ref113885520]Figure 15 – Natural materials ten-frame
[image: Picture containing a ten-frame made from sticks and rocks.]
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students show different ways that a number can be broken into smaller numbers and parts? (MAO-WM-01, MAE-CSQ-01, MAE-CSQ-02)
Can students represent a given number between 0-10 on a ten-frame? (MAE-CSQ-01, MAE-CSQ-02)
What to collect:
photographs of game-based tasks and recorded or spoken responses. (MAO-WM-01, MAE-CSQ-01, MAE-CSQ-02)
	Students need further support to show different ways that a number can be broken into smaller numbers and parts by representing their thinking on a ten-frame.
Model using Resource 10: Ten-frame template to record the number rolled on the dice.
Use large masking tape or chalk drawn ten-frame area with recycled objects to represent the number rolled on the dice.
	Students confidently show different ways that a number can be broken into smaller numbers and parts by representing their thinking on a ten-frame.
Use 2 ten-frames (Resource 10: Ten-frame template) and roll 2 dice to represent numbers beyond 10.
Students reflect on their learning with a peer through Think-Pair-Share.


[bookmark: _Lesson_8:_All][bookmark: _Toc128390234]

Lesson 8: All about 10
Core concept: Ten objects or shapes can be partitioned into smaller parts.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
numbers are made up of smaller numbers. For example, 10 can be comprised of 6 and 4, 5 and 4 and 1, 3 threes and 1 more
just like shapes, numbers can be partitioned (broken apart) into smaller parts.
	Students can:
find and show different ways that a number, object, or shape can be broken into smaller numbers and parts
record ways that smaller numbers within a larger number come before it in the counting sequence.


[bookmark: _Toc128390235]Daily number sense: Flip the cups – 10 minutes
1. Build student understanding of seeing, saying, and writing combinations to 10 by manipulating objects.
Place 10 cups facing down, have students flip over different combinations, for example, 2 cups down and 8 cups up, 6 cups down and 4 cups up.
Ona whiteboard, record the combinations of smaller numbers that make up 10. In small groups, students make towers using 10 cups and discuss the different combinations. For example, 5 cups on the bottom row, 4 on the row above and then one on top. See Figure 16.
[bookmark: _Ref114128487][bookmark: _Ref113954858]Figure 16 – Cup tower
[image: A tower built from 10 different cups, with 5 cups on the bottom, 4 in the middle and one on top.]
[bookmark: _Toc128390236]Bean bag counting – 30 minutes
Demonstrate how to throw a bean bag in the air and then catch it. Give each student a bean bag and allow them to practise throwing and catching. Students who find this challenging should be reminded not to throw the bean bag too high.
Ask students to throw and catch their bean bag 3 times. Have students say each number aloud as they catch the bean bag. Repeat with other numbers between one and 10.
In an appropriate space, create 3 target areas on the ground using chalk, hoops, or similar. Stand a short distance away and throw 10 bean bags so that they land in the 3 target areas. See Figure 17.
[bookmark: _Ref114128615][bookmark: _Ref113954896]Figure 17 – Bean bag number bonds
[image: Three hoops. One with two bean bags, one with three bean bags and the larger hoop showing a total of five bean bags.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Ask students:
How many bean bags are there in each target area?
Which target area has the most bean bags?
Which target area has the fewest bean bags?
How many bean bags are there all together?
How do you know?
Ask a student to throw the 10 bean bags again with a different distribution in the 3 target areas. Repeat the questions above and then ask:
Are there any other ways that the bean bags could be shared between the 3 target areas?
What is the highest number of bean bags that could be in one target area?
What is the lowest number of bean bags that could be in one target area?
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students count aloud the number of throws and catches? (MAO-WM-01, MAE-RWN-01)
Can students recognise and explain that the number 10 can be partitioned in various ways? (MAO-WM-01, MAE-RWN-01)
What to collect:
video of students counting aloud when throwing and catching (MAO-WM-01, MAE-RWN-01)
observations of student responses to discussion questions. (MAO-WM-01, MAE-RWN-01)
	Students need further support to count the number of throws and catches.
Use small group choral counting while observing students throwing and catching.
Use whole class choral counting while observing students throwing and catching.
	Students confidently throw and catch the bean bag the correct number of times.
Display a numeral playing card and have students throw and catch as many times as shown on the card.
Challenge students to throw and catch the bean bag as many times as they can, saying each number aloud as they catch the bean bag.


[bookmark: _Toc128390237]Consolidation and meaningful practice: Sharing bean bags – 20 minutes
In small groups, allow students to experiment with the distribution of 10 bean bags in 3 target areas.
Have students record their results by drawing pictures.
[bookmark: _Toc113892794]Compare groups’ results with a gallery walk.


[bookmark: _Toc128390238]Resource 1: Household objects
[image: Four examples of household objects, including a coat hanger, a punnet of strawberries, some bottle caps and an egg carton.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
[bookmark: _Resource_1:_Photographs][bookmark: _Resource_2:_2D][bookmark: _Resource_3:_Examples][bookmark: _Toc128390239]Resource 2: Everyday triangles
[image: Eight examples of everyday triangles containing a coat hanger, ruler, corn chips, sandwiches, ice cream cones, give way road sign, pyramids. roof tops.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
[bookmark: _Resource_4:_Examples][bookmark: _Toc128390240][bookmark: _Toc111493828]Resource 3: Triangle non-examples
[image: Eight examples of non-triangles including a soccer ball, one dollar coin, chess set, present, two dice, biscuit, window, two buttons.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
[bookmark: _Resource_5:_Which][bookmark: _Toc128390241]Resource 4: Triangles and square
[image: ]
[bookmark: _Resource_6:_Equilateral][bookmark: _Resource_5:_Square][bookmark: _Toc128390242]Resource 5: Square book cover
[image: Square book cover with the text "So many squares, everywhere!" containing images of a window, number blocks, dice, a gift box and two empty boxes.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
[bookmark: _Toc128390243]Resource 6: Equilateral triangle
[image: ]
[bookmark: _Resource_8:_Triangle][bookmark: _Toc128390244]Resource 7: Triangle turtle image
[image: ]
Mindset Mathematics, Grade K, copyright © 2020 by Jo Boaler, Jen Munson, Cathy Williams. Reproduced by permission of John Wiley & Sons, Inc.
[bookmark: _Resource_8:_Sort][bookmark: _Toc128390245][bookmark: _Resource_8:_Which]Resource 8: Sort the street
[image: ]
Adapted from Sort the Street by University of Cambridge (Faculty of Mathematics).
[bookmark: _Toc128390246]Resource 9: Dice stimulus
[image: ]
[bookmark: _Resource_11:_Ten][bookmark: _Toc128390247]Resource 10: Ten-frame template
[image: Ten-frame]
[bookmark: _Toc128390248]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).
	Focus area and outcomes
	Content groups and content points
	Lessons

	Representing whole numbers
MAO-WM-01
MAE-RWN-01
MAE-RWN-02
	Instantly name the number of objects within small collections
instantly recognise (subitise) the number of items in small groups of up to four items without counting (NPV1, CPr1)
identify the number of items in different arrangements (CPr2)
Recognise number patterns
recognise dice and domino dot patterns (NPA1, NPV2, CPr2)
Connect counting and numerals to quantities
count with one-to-one correspondence, recognising that the last number name represents the total number in the collection (CPr3, CPr5)
count out a specified number of objects (from 5 to 20) from a larger collection, keeping track of the count (CPr4-CPr5)
make correspondences between collections 
use the term ‘is the same as’ to express equality of groups (CPr4-CPr5, MuS1)
	1, 2, 6–8

	Combining and separating quantities
MAO-WM-01
MAE-CSQ-01
MAE-CSQ-02
	Model additive relations and compare quantities
identify situations in which addition and subtraction may be applied (AdS1-AdS2)
combine two or more groups of objects to model addition, identifying the relationship between the parts and the whole (AdS1-AdS2)
compare two groups of objects to determine how many more (NPV1, AdS2)
Identify part–whole relationships in numbers up to 10 
use visual representations of numbers to assist with combining and separating quantities, identifying the relationship between the quantities (NPV2, NPA2, AdS2-AdS3)
describe the action of combining, separating and comparing (AdS1)
use five as a reference in forming numbers from six to ten
create, model and recognise combinations for numbers up to ten (AdS2)
count by ones to find the total or difference (AdS2-AdS3)
use drawings, words and numerals to record addition and subtraction, and explain their thinking (AdS2)
	7 and 8

	Geometric measure
MAO-WM-01
MAE-GM-03
	Length: Create half a length
divide a length into two equal parts(InF1)
distinguish between the halfway point and half a length
describe positions as 'about halfway', 'more than halfway' or 'less than halfway' (InF2)
	5 and 6

	Two-dimensional spatial structure
MAO-WM-01
MAE-2DS-01
	2D shapes: Sort, describe and name familiar shapes
identify familiar shapes in a range of contexts
sort shapes according to features such as size and shape (UGP1- UGP2)
recognise and explain how a group of shapes has been sorted 
describe shapes, including circles, squares, triangles and rectangles (UGP1-UGP2)
ask and respond to questions that help identify and name a particular shape
distinguish examples of triangles from non-examples
2D shapes: Represent shapes
manipulate circles, squares, triangles and rectangles, and describe their features (UGP2-UGP3)
turn shapes to fit into or match a given space 
make representations of shapes in a variety of ways, using paint, paper, movements or technology (UGP3)
make pictures and designs using a selection of shapes
identify and draw lines and curves
	1–4
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