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[bookmark: _Toc112318897][bookmark: _Toc112320547][bookmark: _Toc112320602][bookmark: _Toc112320657][bookmark: _Toc112320711][bookmark: _Toc130823212]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:
explore how shapes can be made by joining (combining) and breaking apart (partitioning) existing shapes
create new shapes by adding or removing sides and vertices (corners)
recognise how two-dimensional (2D) shapes can be classified into different categories according to features
create linear patterns with shapes that transform (slides and reflections)
make designs with symmetry from reflection
measure areas using uniform informal units
use concrete materials to model dividing a whole length into halves and then subdividing into quarters
model sharing and grouping collections of objects to represent division.
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: _Toc112318898][bookmark: _Toc112320548][bookmark: _Toc112320603][bookmark: _Toc112320658][bookmark: _Toc112320712][bookmark: _Toc130823213]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
opportunities to investigate two-dimensional (2D) shapes through playing with pattern blocks, geoboards, paper folding, cutting, and building with solid objects
distinguishing shapes by their features
creating new shapes by adding or removing sides and vertices (corners)
recognising shapes and objects can be halved in different ways
using mathematical language in relation to shapes such as sides, equal, vertices, and straight
measuring objects using informal units
sharing groups of objects in equal groups.
[bookmark: _Toc112318899][bookmark: _Toc112320549][bookmark: _Toc112320604][bookmark: _Toc112320659][bookmark: _Toc112320713][bookmark: _Toc130823214]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: Shape mystery
60 minutes
Objects can be counted and sorted in different ways.
	Forming groups
Early Stage 1
Record grouping and sharing
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
Stage 1 – Part A
Recognise and classify shapes using obvious features
	Resource1: Number visuals A
Resource 2: Numeral formation template
Resource 3: Number visuals B
Resource 4: Jig shapes A
Resource 5: Jig shapes B
Coloured counters
Concrete materials
Writing materials

	Lesson 2: Reasoning with triangles
65 minutes
Shapes can be manipulated in many ways.
	Representing whole number 
Early Stage 1
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Forming groups
Early Stage 1
Record grouping and sharing
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
Stage 1 – Part A
Transform shapes using slides and reflections
Stage 1 – Part B
Represent, combine and separate two-dimensional shapes
	Resource 6: Digit cards A
Resource 7: Digit cards B
Resource 8: Secret garden
Resource 9: Isometric triangular paper
6-sided dice
Coloured counters
Equilateral triangles (to be cut out and pasted onto paper)
Feely box or opaque bag
Selection of circles, squares, triangles, and rectangles
Tiles
Triangular pattern blocks (at least 12 per Stage 1 group)
Writing materials

	Lesson 3: Changing shapes
65 minutes
Shapes can be manipulated in many ways.
	Forming groups
Early Stage 1
Record grouping and sharing
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shapes: Sort, describe and name familiar shapes
2D shapes: Represent shapes
Stage 1 – Part A
Recognise and classify shapes using obvious features
Transform shapes using slides and reflections
Stage 1 – Part B
Represent, combine and separate two-dimensional shapes
Identify and describe the orientation of shapes using quarter turns
	Resource 6: Digit cards A
Resource 11: Digit cards C
Resource 12: Dotty grids
Resource 13: Arrow
Resource 14: Pentagons reflected
Resource 15: Shape transformer cards
Coloured counters
Geoboards and elastic bands
Writing materials

	Lesson 4: Let’s design it!
65 minutes
Designs can be created in different ways.
	Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Forming groups
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shapes: Represent shapes
Stage 1 – Part A
Recognise and classify shapes using obvious features
Transform shapes using obvious features
Stage 1 – Part B
Represent, combine and separate two-dimensional shapes
	Resource 16: Curved or straight?
Concrete materials such as teddies, counters, coloured squares
Pattern blocks
Tape or rulers
Writing materials

	Lesson 5: Solve that puzzle!
65 minutes
Shapes can be used to make patterns.
	Representing whole number
Early Stage 1
Instantly name the number of objects within small collections
Connect counting and numerals to quantities
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
Forming groups
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shape: Represent shapes
Stage 1 – Part A
2D shapes: identify shapes presented in different orientations
2D shapes: Transform shapes with slides and reflections
	Resource 17: Our numbers game
Resource 18: Number rule cards
Resource 19: Symmetry puzzles
Resource 20: Pentominoes
Resource 21: Pentomino grid
Coloured counters
Equal-sized square tiles
Pattern blocks
Strips of masking tape or a ruler
Writing materials

	Lesson 6: Moving shapes
60 minutes
Shapes can be manipulated in different ways.
	Representing whole number
Early Stage 1
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
Forming groups
Stage 1 – Part A
Recognise and represent division
Two-dimensional spatial structure
Early Stage 1
2D shapes: Represent shapes
Stage 1 – Part A
2D shapes: Transform shapes with slides and reflections
Area: Measure areas using uniform informal units
	Resource 20: Pentominoes
Resource 22: Number visuals C
Resource 23: 8 × 8 grid
A box with 5 toys inside
Coloured pencils
Three-dimensional objects (including cubes, rectangular prisms, triangular pyramids, and cylinders)
Writing materials

	Lesson 7: Split it up!
55 minutes
A whole can be partitioned in different ways.
	Representing whole number
Early Stage 1
Instantly name the number of objects within small collections
Recognise number patterns
Connect counting and numerals to quantities
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Forming groups
Early Stage 1
Investigate and form equal groups by sharing
Stage 1 – Part A
Recognise and represent division
Geometric measure
Early Stage 1
Length: Create half a length
Stage 1 – Part A
Length: Subdivide lengths to find halves and quarters
	Resource 24: Dominoes
Resource 25: Long roll
Resource 26: Half/not half
Resource 27: Three long rolls
Concrete materials. For example, teddies, counters, coloured squares
Everyday objects, for example, serviettes, leaves, pieces of string, pencils, newspapers
Modelling clay (in the colours green, yellow, red)
Writing materials

	Lesson 8: Part-part-whole
70 minutes
Numbers and lengths can be combined and separated.
	Representing whole number
Early Stage 1
Use the counting sequence of ones flexibly
Connect counting and numerals to quantities
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Stage 1 – Part B
Use counting sequences of ones and tens flexibly
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
Stage 1 – Part A
Use advanced count-by-one strategies to solve addition and subtraction problems
Recognise and recall number bonds up to ten
Use flexible strategies to solve addition and subtraction problems
Geometric measure
Early Stage 1
Describes and compares lengths
Stage 1 – Part A
Creates and recognises halves, quarters and eighths as part measures of a whole length
	Resource 28: What is it?
Coloured blocks
Coloured counters
Lengths of paper
Timing devices for 30 seconds such as sand timers
Writing materials




[bookmark: _Lesson_1:_Shape_1][bookmark: _Toc112318900][bookmark: _Toc112320550][bookmark: _Toc112320605][bookmark: _Toc112320660][bookmark: _Toc112320714][bookmark: _Lesson_1:_Shape][bookmark: _Toc130823215][bookmark: Lesson_1]Lesson 1: Shape mystery
Core concept: Objects can be counted and sorted in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
objects in a group can be counted and shared in different ways
shapes have features that can be used to name and sort them.
	All students can:
count the total number of objects in a group
identify whether a collection can be shared equally between 2 or more people
recognise and explain how a group of shapes has been sorted.
In addition, students working towards Early Stage 1 outcomes can recognise and describe familiar shapes such as circles, squares, rectangles, and triangles.
In addition, students working towards Stage 1 outcomes can:
use a number sentence to describe how half and half make a whole
compare, sort, and classify polygons using number of sides and vertices.


[bookmark: _Toc112318902][bookmark: _Toc112320552][bookmark: _Toc112320607][bookmark: _Toc112320662][bookmark: _Toc112320716][bookmark: _Toc130823216]Daily number sense: Number visuals – 20 minutes
This activity has been adapted from Boaler et. al (2022).
Build student understanding of visualising numbers and halves by modelling half of a collection with concrete materials and colouring.
[bookmark: Resource_1]In pairs, Early Stage 1 students use Resource 1: Number visuals A to take turns choosing a dot visual. Students count the number of dots, then find and trace over the corresponding numeral in Resource 2: Numeral formation template. Make the visual with counters and share it between partners. Ask how many counters each partner gets and if there are any counters left over.
In pairs, Stage 1 students use 2 colours of pencils with Resource 1: Number visuals A and take turns to colour a dot each in a collection. If a collection can be shared equally, they describe it with a number sentence. For example, 3 and 3 make 6, 5 plus 5 equals 10, 2 lots of 4 make 8. Ask students if there are any numbers which cannot be split equally into 2 groups or halves.
When all quantities from Resource 1: Number visuals A have been explored, pairs repeat the process with some quantities from Resource 3: Number visuals B.
Pairs of Stage 1 students join up with another pair. Students use a new copy of Resource 3: Number visuals B and 4 colours of pencils to explore which collections can be equally split into 4 groups. Students then describe with a number sentence, for example, 4 lots of 2 make 8, 3 plus 3 plus 3 plus 3 equals 12. Ask students if there are any numbers which cannot be split equally into 4 groups or quarters.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify the number of items in dot visuals? (MAE-RWN-01)
Can students distribute a number into smaller groups and explain how they know whether the number in each group is equal? (MAO-WM-01, MAE-FG-02, MA1-FG-01)
Do students model a half a collection and explain how this relates to a whole with a number sentence? (MAO-WM-01, MA1-FG-01)
Can students model a quarter of a collection? (MA1-FG-01)
What to collect:
observations of students using counters to identify and share a collection (MAO-WM-01, MAW-RWN-01, MAE-FG-02)
work samples of students using colour coding to show half or quarter of a collection (MAO-WM-01, MA1-FG-01, MA1-FG-02)
observations of students using number sentences to show the relationship between half and whole (MAO-WM-01, MA1-FG-01)
	Students cannot connect dots on paper with corresponding quantities or find half.
Students make the visual with one colour of counters and count the total.
Model replacing half of the counters with a different colour to find half.
Students repeat process with the same dot visual and then a new dot visual.
	Students can find halves and quarters of quantities and can identify where a collection cannot be divided equally.
Ask students how they would colour code Resource 3: Number visuals B to find eighths.
Identify which collections cannot be split equally into quarters.


[bookmark: _Toc112318903][bookmark: _Toc112320553][bookmark: _Toc112320608][bookmark: _Toc112320663][bookmark: _Toc112320717][bookmark: _Toc130823217]Jig Shapes – 40 minutes
This activity has been adapted from Jig Shapes by NRICH.
This game is best played in pairs for Early Stage 1 and groups of 3 to 4 students for Stage 1. The cards will need to be cut up in advance. Provide each group of Early Stage 1 students with Resource 4: Jig shapes A and each group of Stage 1 students with Resource 5: Jig shapes B.
Share all the cards amongst the group. Play the game by asking questions:
How can you work out what shape or shapes you have part of on your card?
Can you describe the shapes without showing the card to anyone else?
What will the rest of the shape or shapes look like and how do you know?
How could you sort the cards?
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Can you work out what shape or shapes you have part of on your card?
Can you describe the shapes?
What will the rest of the shapes look like?
	I think my shape is a circle because it is curved like a plate.
My shape is a rectangle because I can see 3 sides already and 2 sides are long and one side is short.
This shape looks a bit like a circle but like someone has squashed it!
One of my shapes has a pointy end so I think it will be a triangle.
I think this shape will have more than 4 sides so it could be a pentagon or a hexagon.


Move around, observing vocabulary used to describe shapes and strategies developed to sort the cards. Select students in advance to explain thinking in a class discussion.
Use a gallery walk to reason which rule or rules each group used to sort their cards.
Ask students:
How many ways did you find to sort the cards?
Which shapes were the easiest to describe? Why?
Which shapes were the hardest to describe? Why?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Do students recognise and explain how a how a group of shapes has been sorted? (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
Can students recognise and describe familiar shapes such as circles, squares, rectangles and triangles (MAO-WM-01, MAE-2DS-01)
Can students compare, sort and classify polygons including pentagons and hexagons using number of sides and vertices? (MAO-WM-01, MA1-2DS-01)
What to collect:
observations of descriptions and strategies (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
photographs of sorted cards (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
	Students find identifying shapes difficult.
Provide students with concrete examples of the shapes.
Label shapes so students can use names.
	Students can describe and sort cards.
Students make their own jig shapes game using shapes they have knowledge of.
Repeat the process with the made game.


[bookmark: _Lesson_2:_Reasoning_1][bookmark: _Toc112318905][bookmark: _Toc112320555][bookmark: _Toc112320610][bookmark: _Toc112320665][bookmark: _Toc112320719][bookmark: _Lesson_2:_Reasoning][bookmark: Lesson_2]

[bookmark: _Toc130823218]Lesson 2: Reasoning with triangles
Core concept: Shapes can be manipulated in many ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
shapes have features that can be used to name and classify them
shapes can be joined together to make new shapes
shapes can be manipulated.
	All students can use features to name and classify shapes.
In addition, students working towards Early Stage 1 outcomes can:
sort triangles from non-triangles
make pictures and designs using shapes.
In addition, students working towards Stage 1 outcomes can:
combine and separate triangles to make unique shapes
use sliding and reflecting to explore how triangles can be joined.


[bookmark: _Toc112318907][bookmark: _Toc112320557][bookmark: _Toc112320612][bookmark: _Toc112320667][bookmark: _Toc112320721][bookmark: _Toc130823219]Daily number sense: Card fun – Part 1 – 15 minutes
1. Build student understanding of identifying numbers and modelling half by exploring quantities.
Early Stage 1 students use Resource 6: Digit cards A in pairs. Partner A draws a card and:
states the number on the card
shows the number with counters
shows the number with fingers in 2 different ways. For example, 3 fingers on one hand and none on the other, and then 2 fingers on one hand and one finger on the other
shows the number with a die or a dice dot combination. For example, 3 could be shown with one die of 3 or 2 dice with a 2 and a one
decides whether the number could be shared between the partners equally.
Partner B agrees or disagrees with partner A for each part of the process. If there is disagreement, students discuss why.
Partner B draws a card and the process is repeated.
Stage 1 students use Resource 7: Digit cards B in pairs. Place the cards face down and take it in turns to play:
Game 1: select a card and predict whether it can be split into 2 equal groups. Check with counters. Move onto Game 2 once 3 predictions have been correct.
Game 2: select 2 cards, add together, and predict whether the total can be split into 2 equal groups. Check with counters. Move onto Game 3 once 3 predictions have been correct.
Game 3: select 2 cards and use the digits to make the smallest number possible. For example, 4 and 7 will make 47 and 74, where 47 is the smallest number. Use knowledge from previous games to predict whether the numbers can be split into 2 equal groups. Move onto Game 4 once 3 predictions have been correct.
Game 4: select 2 cards and use the digits to make the biggest number possible. For example, 4 and 7 will make 47 and 74, where 74 is the biggest number. Use knowledge from previous games to predict whether the numbers can be split into 2 equal groups.
[bookmark: _Toc112318908][bookmark: _Toc112320558][bookmark: _Toc112320613][bookmark: _Toc112320668][bookmark: _Toc112320722][bookmark: _Toc130823220]Joining triangles – 45 minutes
This activity has been adapted from Reasoning With 2D Shapes at reSolve: Maths by Inquiry (2022).
In groups, Early Stage 1 students sort a pile of shapes into triangles and non-triangles and justify how they have sorted their shapes.
Prepare a feely box or an opaque bag with circles, rectangles, squares, and different types of triangles. Students take turns to feel a shape inside and describe it using attributes. For example, students could:
describe whether sides are straight or curved
draw the shape in the air.
Make a picture with tiles that includes at least 2 triangles and draw it.
Make a picture with tiles that includes at least 3 triangles and draw it.
Note: If students need practise with fine motor skills, they could cut shapes out of coloured paper and use them to make their shape pictures.
Provide Stage 1 students with at least 12 triangular pattern blocks each. Explain they will be investigating different shapes that can be made by joining sides of triangles. Triangles must be joined by matching full sides together. Joining parts of sides is not allowed (see Figure 1).
[bookmark: _Ref116566376][bookmark: _Ref116368367]Figure 1 – Correct and incorrect
[image: Figure shows 2 images. The first is 3 triangles joined together with their sides aligned. The second is of 4 triangles joined together with sides not aligned.]
‘Reasoning With 2D Shapes’ by © Australian Government Department of Education 2022 is licensed under CC-BY-NC-SA 4.0.
Allowing time for exploration after each question, ask students:
What are the different ways that you can join 2 triangles together? How do you know?
What are the different ways that you can join 3 triangles together? How do you know?
What are the different ways that you can join 4 triangles together? How do you know?
Note: There is only one way that 2 equilateral triangles can be joined. There is only one way that 3 equilateral triangles can be joined. There are only 3 ways that 4 equilateral triangles can be joined (see Figure 2).
[bookmark: _Ref116566402][bookmark: _Ref116368598]Figure 2 – Joining triangles
[image: All solutions for joining 2, 3 and 4 triangles correctly.]
‘Reasoning With 2D Shapes’ by © Australian Government Department of Education 2022 is licensed under CC-BY-NC-SA 4.0.
Display Resource 8: Secret garden as a stimulus and explain that this secret garden requires a special key to open the gate. The key is made up of 5 triangles joined together. Challenge students to find all possible keys that can be made with 5 triangles. Ask students to record different options found on Resource 9: Isometric triangular paper.
Students are likely to collect many different combinations for 5 triangles, but only 4 unique shapes can be found (see Figure 3). Ask students to show which shapes are the same and which are different. Provide students with equilateral triangles that can be cut out and pasted onto paper to allow them to use reflections and turns to show which shapes are unique.
Reflection: A transformation of a shape formed by creating a mirror image on the other side of a given line.
Slide (translation): Sliding a shape without turning it.
[bookmark: _Ref116566420][bookmark: _Ref116368708]Figure 3 – Combinations of 5 triangles
[image: Combinations of 5 triangles showing how to connect them correctly.]
‘Reasoning With 2D Shapes’ by © Australian Government Department of Education 2022 is licensed under CC-BY-NC-SA 4.0.


This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students sort triangles from non-triangles? (MAO-WM-01, MAE-2DS-01)
Can students manipulate familiar shapes to create pictures? (MAO-WM-01, MAE-2DS-01)
Can students combine and separate shapes to make different combinations? (MAO-WM-01, MA1-2DS-01)
What to collect:
observational records (MAO-WM-01, MA1-2DS-01)
student cut and paste work samples (MAO-WM-01, MA1-2DS-01)
	Students cannot sort triangles from non-triangles.
Students use a geoboard and elastic bands to make 3-sided and 4-sided shapes.
Model identifying and describing familiar shapes for student to copy.
Students find making pictures or unique shapes challenging.
Show students some examples of pictures including triangles to copy.
Students start with the 3 options made with 4 triangles and join an extra triangle to each shape.
Students combine 2 and 3 triangle shapes (see Figure 4).
	Students make and record pictures using 2 and 3 triangles.
Using Resource 10: Colouring triangles template from NRICH, students use 2 colours to create a design using triangles. Then create a different design using 2 colours.
Students repeat the process with 3 or 4 colours.
Students make all the possible unique shapes.
Ask students how many unique shapes can be made from 6 triangles.
Students use pattern blocks to find all the possible ways to make a regular hexagon.
Students create a simple design using pattern blocks and draw what it would look like if it was reflected or turned.


[bookmark: _Ref116570171]Figure 4 – Triangle combinations
[image: Possible solutions for joining triangles together in different combinations]
‘Reasoning With 2D Shapes’ by © Australian Government Department of Education 2022 is licensed under CC-BY-NC-SA 4.0.
[bookmark: _Toc130823221]Discuss and connect the mathematics – 5 minutes
Early Stage 1 students use a gallery walk to identify triangles in each other's shape pictures.
Select Stage 1 students to demonstrate how they used flips (reflections), turns, and slides (translations) to show which shapes were the same and which were different.
Discuss with the class the ways in which the shapes are similar and different. For example, each shape can be made using a trapezium and a rhombus (see Figure 5). Use pattern blocks to demonstrate.
[bookmark: _Ref116566444][bookmark: _Ref116368927]Figure 5 – Trapezium and rhombus joins
[image: Patterns created using a rhombus and 2 triangles.]
‘Reasoning With 2D Shapes’ by © Australian Government Department of Education 2022 is licensed under CC-BY-NC-SA 4.0.


[bookmark: _Toc130823222]Lesson 3: Changing shapes
Core concept: Shapes can be manipulated in many ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a collection can be grouped in different ways
common shapes can be manipulated
a shape can be rotated in different directions.
	All students can:
use concrete materials to model and explain different ways to group a collection
ask and respond to questions about how shapes change.
In addition, students working towards Early Stage 1 outcomes can:
make and turn shapes to match or fit into a geoboard
identify triangles and non-triangles.
In addition, students working towards Stage 1 outcomes can:
find all the different ways of grouping a quantity
common shapes can be composed of smaller shapes
identify quarter, half, and full turns in clockwise and anti-clockwise directions.


[bookmark: _Toc112318912][bookmark: _Toc112320562][bookmark: _Toc112320617][bookmark: _Toc112320672][bookmark: _Toc112320726][bookmark: _Toc130823223]Daily number sense: Card fun – Part 2 – 15 minutes
1. Build student understanding of equal and unequal groups by grouping a collection in different ways.
In small groups, Early Stage 1 students take turns to select a card from Resource 6: Digit cards A. Students use coloured counters to record how the number chosen could be split into different groups. See Figure 6 for an example. Discuss which numbers can be shared into the greatest number of equal groups and why.
[bookmark: _Ref116570212][bookmark: _Ref116369002]Figure 6 – Splitting into groups
[image: 6 dots split into different equal groups. The first group is coloured as 1 group of 6. The second group is coloured as 3 groups of 2. The third group is coloured as 2 groups of 3 and the fourth group is coloured as 6 groups of 1.]
In small groups, Stage 1 students take turns to select a card from Resource 11: Digit cards C. For each card, students use counters to see how many equal groups they can make. For example, the card 9 can make one group of 9, 9 groups of one and 3 groups of 3. The card 8 can make one group of 8, 8 groups of one, 2 groups of 4, and 4 groups of 2.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students use counters to distribute a group of familiar objects into smaller groups? (MAE-FG-01)
Can students recognise and explain whether the number in each group is equal or not? (MAE-FG-01)
Can students find and record different ways of grouping the same quantity and discuss ways in which quantities give different groups? (MAO-WM-01, MA1-FG-01)
What to collect:
photographs of quantities split into different groupings with counters (MAO-WM-01, MAE-FG-01, MA1-FG-01)
observations of students explaining how and why quantities split into groups in different ways (MAO-WM-01, MA1-FG-01)
	Students find it challenging to work with larger numbers or cannot group.
Stage 1 students use Resource 6: Digit cards A to complete activities.
Model grouping using different coloured counters for a chosen card. Students repeat activity for that number and then group with a new number.
	Students find sharing combinations for all number cards.
Students identify which quantities can be split into the most equal groups, for example, 12 and 20, and discuss why.
Students identify which quantities can be split into the least equal groups (numbers under 10 and some odd numbers) and discuss why.
Super challenge 1: students identify quantities that only have 2 possible groupings, for example, 11, 13, and 17. Discuss why.
Super challenge 2: students identify quantities that have an odd number of equal-sized groups. For example, 9 has grouping possibilities of one, 3, and 9, and 16 has one, 2, 4, 8, and 16. Discuss why.


[bookmark: _Toc112318913][bookmark: _Toc112320563][bookmark: _Toc112320618][bookmark: _Toc112320673][bookmark: _Toc112320727][bookmark: _Toc130823224]The shape transformer – 45 minutes
This activity has been adapted from Inside Triangles by NRICH (2022) for Early Stage 1 and Moss et. al (2016) for Stage 1.
Using geoboards and elastic bands in pairs, Early Stage 1 students each make and name triangles, squares, and rectangles. Compare the shapes each time and describe what is the same and what is different.
Change shapes by rearranging an elastic band each time to turn:
a square into a rectangle
a rectangle into a square
a square into a triangle
a triangle into a square
a rectangle into a triangle
a triangle into a rectangle.
In pairs, students use Resource 12: Dotty grids from Inside Triangles, or the interactive pegboard from Inside Triangles at NRICH to create different triangles. Students then justify how each triangle is different.
Ask Stage 1 students to stand and complete a full turn in a clockwise direction. Repeat the task in an anti-clockwise direction. Remind students that the term clockwise means to turn in the same direction that the hands on a clock turn and that anti-clockwise means to turn in the opposite direction. Repeat with quarter and half turns in both directions, demonstrating if necessary.
Display Resource 13: Arrow and explain that the arrow is like a hand on a clock that is pointing at the 12. Ask students to visualise and draw what the arrow would look like if it was pointing to the 3 on a clock. Explain that this is called a quarter turn in a clockwise direction. Display the arrow in the original orientation and ask students to visualise and then draw what the arrow would look like after a half turn in a clockwise direction. Display the arrow in the new orientation. Ask students to visualise and draw what the arrow would look like after a quarter turn in an anti-clockwise direction. Display the arrow in the new orientation.
Display the left side shape of Resource 14: Pentagons reflected. Ask students to describe the shape and what the shape would look like if it was reflected in a mirror. Students to visualise and draw their responses. Reveal the shape on the right and compare it with student responses. Explain that when a shape is flipped in this fashion it has been reflected.
Describe an imaginative shape transformer with input and output slots (see Figure 7). Explain that the machine has special powers and once a shape goes into the input slot, it transforms the shape into something else. For example, a shape may be reflected or turned.
[bookmark: _Ref116570243][bookmark: _Ref116369463]Figure 7 – Shape transformer
[image: A shape transformer machine made from cardboard.]
Image from Moss et al. (2016).
Bestow upon students the honorary role of shape detectives and that they must discover the machine’s transformation rule. With students, feed an input card through the machine using Resource 15: Shape transformer cards. Take the corresponding output card from the output slot. Display the input and output cards together so that students can see both cards. Ask students to look carefully and think about how the machine has transformed the shape. Students turn and talk to share their explanation.
Repeat the process with the second and third sets of cards. Support students to use spatial language, for example, reflection, turn, quarter, half, clockwise.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify shapes presented in different orientations? (MAO-WM-01, MA1-2DS-01)
Can students identify quarter and half turns? (MAO-WM-01, MA1-2DS-01)
Can students identify clockwise and anticlockwise or left and right turns? (MAO-WM-01, MA1-2DS-01)
Can students identify reflections? (MAO-WM-01, MA1-2DS-01)
What to collect:
recordings of student responses (MAO-WM-01, MA1-2DS-01)
student drawings (MAO-WM-01, MA1-2DS-01)
	Students find it challenging to make shapes using the geoboard.
Model how to make a rectangle, square, and triangle on one geoboard while student copies each step on another.
Students then independently complete transformation activities.
Students use an interactive Geoboard to make and transform shapes.
Students have difficulty visualising turns and reflections.
Use concrete materials and have students physically turn and then draw or trace around them.
Use a mirror to explore reflections of familiar shapes.
	Students complete all transformation activities.
Students use Resource 12: Dotty grids or the interactive pegboard at Inside Triangles at NRICH to fill the whole board with triangles. Figure 8 shows one example. Record the solution.
· Students find a different solution and record. Discuss how many solutions there might be and why.
Students easily determine the rule and what each shape looks like after passing through the shape transformer.
Students create their own set of 3 input and output cards that follow a rule. They can work with a partner who will attempt to determine the rule after observing 3 pairs of cards passing through the shape transformer.
Students create their own set of 3 input and output cards where only 2 cards follow a rule. They can work with a partner who will be told the rule beforehand. The partner’s role is to determine which pair of cards doesn’t follow the rule and to explain why.


[bookmark: _Ref116570289]Figure 8 – Fill the board!
[image: ]
‘Inside Triangles’ by © University of Cambridge is licensed under CC-BY-NC 4.0.
[bookmark: _Toc112318914][bookmark: _Toc112320564][bookmark: _Toc112320619][bookmark: _Toc112320674][bookmark: _Toc112320728][bookmark: _Toc130823225]Discuss and connect the mathematics – 5 minutes
Discuss the shape transformer activity. Ask questions such as:
How did you change a triangle into a square?
How did you change a rectangle into a triangle?
Which transformations were the easiest for you?
Which transformations were the trickiest for you?
How were you able to hold in your mind the image of the shapes on the input cards? (Stage 1 students only)
If you were teaching this activity to other students, what hints would you give to make it easier for them?
[bookmark: _Lesson_4:_Let’s_1][bookmark: _Toc112318915][bookmark: _Toc112320565][bookmark: _Toc112320620][bookmark: _Toc112320675][bookmark: _Toc112320729][bookmark: _Lesson_4:_Let’s][bookmark: Lesson_4]

[bookmark: _Toc130823226]Lesson 4: Let’s design it!
Core concept: Designs can be created in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a collection of objects can be shared equally among a set number of groups
designs can be created in different ways.
	All students can:
share a group of objects into equal groups
create designs using a rule.
In addition, students working towards Early Stage 1 outcomes can:
identify curved and straight lines
design a building with curved and straight lines.
In addition, students working towards Stage 1 outcomes can:
identify a line of symmetry
create a symmetrical design using pattern blocks.


[bookmark: _Toc112318917][bookmark: _Toc112320567][bookmark: _Toc112320622][bookmark: _Toc112320677][bookmark: _Toc112320731][bookmark: _Toc130823227]Daily number sense: Teddies’ café – Part 1 – 15 minutes
This activity has been adapted from Sullivan (2017).
1. Build student understanding of division by solving an open-ended problem.
1. Pose the following problem to Early Stage 1 students: ‘6 teddies all sat down at a café that had 3 tables. Show how the teddies might have sat at each table.’ Provide concrete materials such as teddies, counters, and coloured squares for students to show their thinking. Promote discussion and further thinking by asking questions such as:
How could the teddies sit so they all had someone to talk to?
Can you explain your thinking?
What’s the greatest number of teddies that could sit at one table? Why?
What’s the least number of teddies that could sit at one table? Why?
Can you provide a solution where each table has the same number of teddies?
How might they sit if there were 8 teddies?
Pose the following problem to Stage 1 students: ‘12 teddies all sat down at a café which had 4 tables. Show how the teddies might have sat at each table.’ Provide concrete materials such as teddies, counters, and coloured squares for students to show their thinking. Promote discussion and further thinking by asking questions such as:
How could the teddies sit so they all had someone to talk to?
Can you explain your thinking?
What is the greatest number of teddies that could sit at one table? Why?
What is the least number of teddies that could sit at one table? Why?
Can you provide a solution where each table has the same number of teddies?
How many different solutions can you show?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students arrange the teddies so there are at least 2 teddies per table? (MAO-WM-01)
Can students provide a solution where each table has the same number of teddies? (MAO-WM-01, MAE-FG-02, MA1-FG-01)
What to collect:
photographs of student work (MAO-WM-01, MAE-FG-02, MA1-FG-01)
teacher observations (MAO-WM-01, MAE-FG-02, MA1-FG-01)
	Students have difficulty providing a solution where each table has the same number of teddies.
Rephrase the problem so that there are only 2 tables.
Model sharing objects into equal groups.
	Students solve the problem and provide multiple solutions, including one where each table has the same number of teddies.
Ask Early Stage 1 students how they might sit if there were 12 teddies and 4 tables.
Explain to Stage 1 students that there are 12 teddies and they are all seated at tables where each table has an equal number of teddies. Ask how many tables there might be.


[bookmark: _Toc112318918][bookmark: _Toc112320568][bookmark: _Toc112320623][bookmark: _Toc112320678][bookmark: _Toc112320732][bookmark: _Toc130823228]Let’s use lines to make maths – 45 minutes
This activity has been adapted from Boaler et al. (2022) for Early Stage 1 and Moss et al. (2016) for Stage 1.
Show Early Stage 1 students Resource 16: Curved or straight? Ask if any students have seen the Sydney Opera House and how they would describe it. Students identify and count curved and straight lines.
Students design and draw a building that includes straight and curved lines. Students then swap with a partner to count how many of each kind of line has been used.
While Early Stage 1 students are drawing, teach symmetry to Stage 1 students. Display a folded piece of paper that shows half of a heart drawn on one side. Ask students to predict what the shape will look like after it has been cut out and unfolded. Prompt students to justify their predictions.
Cut the outline of the half heart, unfold the paper, and reveal the heart. Ask students what they notice about the heart and what they notice about the 2 sides.
Focus attention on the fold line. Explain that it’s called the line of symmetry and that it divides the heart in half. Ask students if the 2 sides are the same and how this might be proved. Use scissors to cut down the fold line and superimpose one half onto the other to prove that they are identical. This process may be repeated with other shapes that have a vertical line of symmetry, such as a star, crown, or butterfly.
Place a vertical line, tape, or ruler on a flat surface such as a desk or the floor. Explain to students that they will be playing a symmetry game with pattern blocks. Ask questions such as:
What might this line be for?
What is this line called?
What do you remember about the line of symmetry?
Explain that you will put pattern blocks on your side of the line, as shown in Figure 9, and that students will place pattern blocks on the other side of the line to create a symmetrical design.
Begin the design by placing the first pattern block on the line. Students mirror your design by placing the pattern blocks on the other side. Continue the design by alternating turns.
[bookmark: _Ref116570328][bookmark: _Ref116369917]Figure 9 – Pattern block game
[image: ]
Model the language of symmetry such as distance, mirror, orientation, flip, reflect.
At times, deliberately misplace a pattern block and ask students to verify if the placement of the shape is correct. Students turn and talk to discuss why a placement is wrong and how to correct it. Students move the pattern block to the correct place and explain why the placement is correct (see Figure 10). Relate it to the folding activity completed in step 6. For example, this is a symmetry game so the 2 sides must be the same. If you could fold the board along the line, this hexagon would end up on top of the first one.
[bookmark: _Ref116570349][bookmark: _Ref116369968]Figure 10 – Line of symmetry
[image: 2 yellow hexagons showing mirrored symmetry.]
Continue placing pattern blocks to make symmetrical designs. Review and discuss each placement, ensuring that the design remains symmetrical. Continue for several rounds or until students consistently place pattern blocks in the correct position.
Students play the same game in pairs or small groups, using their own set of pattern blocks and following the rules used above. Students alternate who goes first to allow all students the opportunity to place the first block.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify and draw with curved and straight lines? (MAE-2DS-01)
Can students identify the line of symmetry? (MAO-WM-01, MA1-2DS-01)
Can students describe how a 2D-shape or design is symmetrical? (MAO-WM-01, MA1-2DS-01)
Can students create a symmetrical design? (MAO-WM-01, MA1-2DS-01)
What to collect:
observational records (MAO-WM-01, MA1-2DS-01)
discussion answers (MAO-WM-01, MA1-2DS-01)
photographs of completed designs (MAE-2DS-01,MAO-WM-01, MA1-2DS-01)
	Students find it challenging to identify and design with curved and straight lines.
Model a piece of string changing from a straight to a curved line and vice versa. Students copy.
Students use Resource 16: Curved or straight? as a stimulus to draw from.
Students have difficulty making a symmetrical design.
Demonstrate symmetry patterns with blocks. Students determine which patterns have all blocks placed correctly and which have errors. Ask students to fix the errors.
Limit placement of pattern blocks so they touch the line of symmetry.
Limit the number or different types of pattern blocks that can be used.
	Students design a building with curved and straight lines.
Students design a building with exactly 10 straight lines and 10 curved lines.
Students introduce other kinds of lines into their designs. For example, wavy lines, zig zag lines, and spirals.
Students make and describe symmetrical designs.
Students place selected number of pattern blocks so they are not touching the line of symmetry or another block.
Move the line of symmetry so that it is horizontal or diagonal (see Figure 11).
Introduce an additional line of symmetry, for example, vertical and horizontal (see Figure 12).


[bookmark: _Ref116570372]Figure 11 – Horizontal symmetry line
[image: ]
[bookmark: _Ref116570386]Figure 12 – Horizontal and vertical lines of symmetry
[image: ]
[bookmark: _Toc112318919][bookmark: _Toc112320569][bookmark: _Toc112320624][bookmark: _Toc112320679][bookmark: _Toc112320733][bookmark: _Toc130823229]Discuss and connect the mathematics – 5 minutes
Complete a gallery walk to observe and discuss the completed designs. Ask Early Stage 1 students questions such as:
What is your building designed for?
Can you show everyone a straight line and a curved line in your building?
Which line is your favourite and why?
Which line is shortest?
Which line is longest?
What is the difference between straight and curved lines?
Ask Stage 1 students questions such as:
When you were placing a block on the design, what were you trying to do?
How can you prove that your finished design is symmetrical?
Are there any parts that aren’t symmetrical? What could you do to make them symmetrical?
What was the most challenging part of the game?
What is your favourite part of your design?
[bookmark: _Lesson_5:_Solve_1][bookmark: _Toc112318920][bookmark: _Toc112320570][bookmark: _Toc112320625][bookmark: _Toc112320680][bookmark: _Toc112320734][bookmark: _Lesson_5:_Solve][bookmark: _Toc130823230][bookmark: Lesson_5]Lesson 5: Solve that puzzle!
Core concept: Shapes can be used to make patterns.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a quantity can be explored in different ways
shapes can be used to make patterns.
	All students can:
explore how quantities can be shared
justify and communicate mathematical thinking.
In addition, students working towards Early Stage 1 outcomes can:
compare quantities in 2 groups of objects 
use squares, rectangles, and triangles to make upper-case letters.
In addition, students working towards Stage 1 outcomes can:
share a group of objects equally to determine how many are in each group
create a symmetrical design using pattern blocks
slide, turn, and reflect pentominoes.


[bookmark: _Toc112318922][bookmark: _Toc112320572][bookmark: _Toc112320627][bookmark: _Toc112320682][bookmark: _Toc112320736][bookmark: _Toc130823231]Daily number sense: Our numbers – 15 minutes
This activity has been adapted from Our Numbers by NRICH.
1. Build student understanding of number by combining and separating numbers and finding equal groups.
Early Stage 1 students spin the 1-6 spinner from Resource 17: Our numbers game twice. Make the first number with one colour of counters and the second number with a different colour of counters. Identify the biggest number and describe how it is the bigger than the other number.
In pairs, Stage 1 students use both spinners and a six-grid from Resource 17: Our numbers game and choose a number rule card from Resource 18: Number rules cards. Discuss an example of how to play the game as follows:
Partner A chooses a rule card for numbers they can share equally between 3 people and Partner B chooses a rule card for even numbers.
Partner A spins the 1-6 spinner and it lands on 2, while Partner B spins the 0-9 spinner and it lands on one.
This makes 21, which can be divided by 3 so Partner A places a counter in one of the boxes on their six-grid.
Then the spinners land on numbers 3 and 8 which makes 38. It is an even number, so Partner B places a counter in their six-grid.
Next, the spinners land on numbers one and 2 which makes 12. Both partners can place a counter this time because 12 is divisible by 3 and it is an even number.
The partners continue to play until someone has placed 6 counters on their six-grid.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify the biggest of 2 numbers and justify how they know this? (MAO-WM-01, MAE-CSQ-01)
Can students use sharing to determine the number of equal groups of a given size in a quantity? (MAO-WM-01, MA1-FG-01)
What to collect:
observations of students identifying and describing the biggest of 2 numbers (MAO-WM-01, MAE-CSQ-01)
observations or video recordings of strategies used to work out whether a number rule applies to each new quantity (MAO-WM-01, MA1-FG-01)
	Students find the number 6 challenging when comparing numbers.
Model making each number with counters, using 5 as a reference for a spin of 6.
Students compare 2 numbers thrown with a 5-sided dice.
	Students can easily find the biggest number using a 1-6 spinner.
Students use the 1-6 spinner twice and add to get the first number. Then spin twice and add to get the second number. Compare the 2 numbers.
Students use the 1-9 spinner twice and repeat the process.
Stage 1 students can apply number rules to two-digit numbers.
Students choose 2 number rule cards and can only place a counter if a number applies to both rules.
Students choose 2 number rule cards and justify which has a higher chance of success in the game. For example, odd cards have a higher success rate than numbers divisible by 3.


[bookmark: _Toc112318923][bookmark: _Toc112320573][bookmark: _Toc112320628][bookmark: _Toc112320683][bookmark: _Toc112320737][bookmark: _Toc130823232]Shape games – 45 minutes
This activity has been adapted from Moss et al. (2016) for Stage 1.
Early Stage 1 students use equal-sized square tiles to make uppercase letters: E, F, H, I, L, and T. Draw solutions and label each with the number of squares used. Identify which letter used the least squares and which used the most squares.
Ask students where they could replace squares with rectangles. Record ideas.
Revise the pattern block symmetry activity from the previous lesson.
Present each student or pair of Stage 1 students with half a symmetrical pattern block design from Resource 19: Symmetry puzzles.
Ask students to use pattern blocks to finish the design, ensuring that each piece they place is symmetric to a piece in the original design. During the activity, ask students questions such as:
Where is the line of symmetry?
What do we know about the line of symmetry?
Were some designs easier or harder to create symmetry with? Why?
How can you make sure that your side is symmetric to the part that has already been made?
Introduce the class to pentominoes using Resource 20: Pentominoes. Explain that a pentomino is a special shape formed by joining 5 squares together so that every square has at least one side in common with another square.
[bookmark: _Int_yu9WjrXG]Play a symmetry game using pentominoes. Revise that students played the game with pattern blocks in the previous lesson. Use a strip of masking tape or a ruler to act as the line of symmetry.
Students take turns placing a pentomino on their side of the line, ensuring that the design remains symmetrical. Students alternate who goes first. Remind students to check that both sides are symmetrical and that their pentominoes are facing the right direction. The game ends when all pentominoes have been used.
Provide each pair or small group with Resource 21: Pentomino grid and a cut-out copy each of Resource 20: Pentominoes. Explain that they will be playing another pentomino symmetry game but this time using the pentomino grid as the playing board. The rules are the same as the symmetry game played in activity 10, however, all pieces must be placed directly on the squares of the game board. Remind students that no pieces can hang over the edge of the board.
Emphasise the vertical line of symmetry on the grid. The objective is to place as many pentominoes as possible. Support students to explore quarter and half turns when placing pieces. The game ends when the board is filled and no more pentominoes can be placed.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students manipulate squares and rectangles to make letters? (MAO-WM-01, MAE-2DS-01)
Can students arrange the pattern blocks to create a symmetrical design? (MAO-WM-01, MA1-2DS-01)
Can students arrange the pentominoes to create a symmetrical design? (MAO-WM-01, MA1-2DS-01)
Can students rotate the pentominoes to fit as many of their pieces on the game board as possible? (MAO-WM-01, MA1-2DS-01)
What to collect:
photographs of completed puzzle designs (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
photographs of completed pentomino games (MAO-WM-01, MA1-2DS-01)
	Students find making letters from squares challenging.
Give students an example of the letters.
Students make I, L, and T first.
They then make E, F, and H.
Students have difficulty maintaining symmetry with pentominoes.
Ensure that at least the first move of the game involves placing a pentomino directly against the line of symmetry.
Limit the number of pentominoes that students use. For example, set a limit of 6 pentominoes on each side of the line of symmetry.
	Students easily make the upper-case letters with squares and rectangles.
Students work out the least number of squares needed to make each letter.
Students use triangles to make the letters.
Students easily maintain symmetry with pentominoes.
Students plays 2 pentominoes each turn.
Students are not allowed to watch their partner placing their pentominoes on the game board.
Change the line of symmetry from vertical to horizontal.


[bookmark: _Toc112318924][bookmark: _Toc112320574][bookmark: _Toc112320629][bookmark: _Toc112320684][bookmark: _Toc112320738][bookmark: _Toc130823233]Discuss and connect the mathematics – 5 minutes
Early Stage 1 students reflect on and discuss the letter making activity. Ask questions such as:
Which letter was the easiest to make? Why?
Which letter was the most challenging to make? Why?
Which letter required the most squares? Why do you think this was?
Which letter required the fewest squares? Why do you think this was?
Stage 1 students reflect on and discuss the pentomino symmetry games. Ask questions such as:
Was it easier or harder using the pentominoes compared to the pattern blocks? Why?
Were you able to fit all your pentominoes onto the game board or did you run out of space?
Did you have a strategy to fit as many of your pentominoes on the game board as possible?
Did you need to rotate or turn the pentominoes to fit more on your side?
Was this effective? Why or why not?
[bookmark: Lesson_6][bookmark: _Toc112318925][bookmark: _Toc112320575][bookmark: _Toc112320630][bookmark: _Toc112320685][bookmark: _Toc112320739][bookmark: _Lesson_6:_Moving]

[bookmark: _Toc130823234]Lesson 6: Moving shapes
Core concept: Shapes can be manipulated in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
addition, subtraction, and grouping can be used to solve problems
shapes can be manipulated in different ways.
	All students can:
use addition, subtraction, and grouping to solve problems
justify and communicate mathematical thinking.
In addition, students working towards Early Stage 1 outcomes can:
make two-dimensional shapes by tracing around the faces of three-dimensional objects
identify and draw curved and straight lines.
In addition, students working towards Stage 1 outcomes can:
transform shapes with slides, reflections, and rotations
record areas covered and not covered with pentominoes
recognise that pentomino solutions can cover the same area in different ways.


[bookmark: _Toc112318927][bookmark: _Toc112320577][bookmark: _Toc112320632][bookmark: _Toc112320687][bookmark: _Toc112320741][bookmark: _Toc130823235]Daily number sense: The box game (Early Stage 1) – 15 minutes
This activity has been adapted from The Box Game by NRICH.
1. Build student understanding of visualising by solving addition and subtraction problems.
1. Place 5 toys one at a time inside a box so that they are hidden from view. Count together as each toy is placed inside the box. Ask students to use their fingers to show how many toys are hidden. Display the numeral 5.
1. Remove a toy without showing how many toys are in the box. Ask students to use their fingers to show how many toys remain hidden. Ask students to explain their reasoning. Show the toys that remain in the box and count them together. Display the numeral 4.
1. Remove 2 toys without showing how many toys are in the box. Ask students to use their fingers to show how many toys remain hidden. Ask students to explain their reasoning. Show the toys that remain in the box and count them together. Display the numeral 2. Repeat, adding and removing toys and asking students to use their fingers to predict how many toys remain in the box.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students correctly predict how many toys are in the box? (MAO-WM-01, MAE-CSQ-01, MAE-CSQ-02)
Can students explain their reasoning? (MAO-WM-01)
What to collect:
teacher observations (MAO-WM-01, MAE-CSQ-01, MAE-CSQ-02)
recordings of student reasoning (MAO-WM-01, MAE-CSQ-01, MAE-CSQ-02)
	Students have difficulty visualising the correct number of toys.
Display the toys that remain in the box.
Add or remove one toy each time.
	Students correctly visualise the correct number of toys.
Start with 10 toys in the box.
Add and remove larger quantities of toys at a time.


[bookmark: _Toc130823236]Daily number sense: Number visuals (Stage 1) – 15 minutes
This activity has been adapted from Boaler et. al (2022).
Build student understanding of division by making equal groups.
Provide students with a copy of Resource 22: Number visuals C. Explain that students will use different coloured pencils to colour code each number visual, displaying how equal groups can be made. Students show how many ways each number visual can be divided into equal groups (see Figure 13). For instance, 6 circles could make one group of 6, 2 groups of 3, 3 groups of 6, and 6 groups of one.
[bookmark: _Ref116570419][bookmark: _Ref116370864]Figure 13 – Sharing example
[image: 6 dots shared into different equal groups. The first group is coloured as 1 group of 6. The second group is coloured as 3 groups of 2. The third group is coloured as 2 groups of 3 and the fourth group is coloured as 6 groups of 1.]
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students make equal groups? (MAO-WM-01, MA1-FG-01)
Can students find how many ways each number visual can be divided into equal groups? (MAO-WM-01, MA1-FG-01)
What to collect:
student work samples (MAO-WM-01, MA1-FG-01)
teacher observations (MAO-WM-01, MA1-FG-01)
	Students have difficulty making equal groups or finding how many ways each number visual can be divided into groups.
Provide counters and have students share them to make equal groups.
Tell students how many there will be in each group and ask how many groups they can make.
	Students demonstrate how many ways each number visual can be divided into groups.
Students divide the number visuals into equal groups so that there is at least one left over.
Students create their own number visuals that can be divided into equal groups in at least 3 different ways.


[bookmark: _Toc112318928][bookmark: _Toc112320578][bookmark: _Toc112320633][bookmark: _Toc112320688][bookmark: _Toc112320742][bookmark: _Toc130823237]Moving shapes – 45 minutes
Provide Early Stage 1 students with three-dimensional objects including cubes, rectangular prisms, triangular pyramids, and cylinders. Students create pictures or designs by tracing around the faces of the three-dimensional objects. With a partner, ask:
What are the names of the shapes?
How many of each shape do you have in your picture?
How many straight lines do you have?
How many curved lines do you have?
How many triangles do you have?
How many non-triangles do you have?
Use the answers to make and check statements such as:
I think my picture has 4 more curved lines than yours, but you have 2 more straight lines. Do you agree?
My picture has more circles than yours but less triangles. Do you agree?
Use the pictures to find corresponding familiar shapes in the classroom. For example, if a student has 3 circles in their picture, they need to find 3 circles in the classroom.
Provide Stage 1 students with Resource 20: Pentominoes and ask students to work out how many squares the pentominoes cover altogether. Ask students what strategies they used. For example, repeated addition, 10 groups of 5 and then add 2 more groups of 5, and so on.
Give students Resource 23: 8 × 8 grid to play ‘Area’ games. Explain that students will work out how many squares there are on the grid and discuss the strategies used. Ask how many blank squares there will be if all pentominoes are placed on the board. There will be 4. With a partner, students play:
Area game 1: Students take it in turns to place a pentomino on the board. Each player scores 5 points every time they do. When no more pentominoes can be placed, tally up how many points each player scored. Ask students how many points were scored in total. Record how many squares were covered and how many were left blank. Use addition to check that the covered squares and the blank squares add up to 64. Ask students what might happen if the size of the pentominoes was increased or decreased.
Area game 2: Work together to place all the pentominoes on the board using sliding and rotating skills. Students can also use the coloured or blank side of the pentominoes. Draw the solution (see Figure 14). There are other solutions and not all have the 4 blank spaces in a symmetrical pattern.
[bookmark: _Ref116570442][bookmark: _Ref116371104]Figure 14 – Pentominoes 8 × 8 grid solution examples
[image: 2 pentominoes solutions for an 8 by 8 grid.]
As a class, discuss how different solutions to games still resulted in the same number of squares being covered
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students make two-dimensional shapes by tracing around the faces of three-dimensional objects? (MAO-WM-01, MAE-2DS-01)
Do students identify and draw curved and straight lines? (MAO-WM-01, MAE-2DS-01)
Can students maximise pentomino placement with slides, reflections and rotations? (MAO-WM-01, MA1-2DS-01)
Can students record areas covered and not covered with pentominoes? (MAO-WM-01, MA1-2DS-02)
Do students recognise that pentomino solutions can cover the same area in different ways? (MAO-WM-01, MA1-2DS-02)
Can students explain how the results would differ if the size of the pentominoes was increased or decreased? (MAO-WM-01, MA1-2DS-02)
What to collect:
photographs of shape drawings and pentominoes game solutions (MAO-WM-01, MAE-2DS-01, MA1-2DS-01, MA1-2DS-02)
observations of mathematical thinking (MAO-WM-01)
	Students are challenged to play Game 2.
Use Figure 14 to place the first 10 pentominoes in a solution and then have students place the remaining 2.
Then place a different 8 pentominoes and have students place the remaining 4.
Gradually decrease the number of pieces placed so that students place more each time.
	Students successfully play Game 1 and Game 2.
Play Game 3: Work together to place all the pentominoes on the board but the 4 empty spaces need to be a square in the middle of the grid.
Play Game 4: Work together to place all the pentominoes on the board but the 4 empty spaces need to be in each corner.


[bookmark: _Lesson_7:_Split_1][bookmark: _Toc112318930][bookmark: _Toc112320580][bookmark: _Toc112320635][bookmark: _Toc112320690][bookmark: _Toc112320744][bookmark: _Lesson_7:_Split][bookmark: Lesson_7]

[bookmark: _Toc130823238]Lesson 7: Split it up!
Core concept: A whole can be partitioned in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a whole can be partitioned (shared) equally in different ways
recognise when lengths have or have not been divided equally.
	All students can:
find half a length
use mathematical thinking to justify choices.
In addition, students working towards Early Stage 1 outcomes can:
divide lengths into 2 equal parts
show a partner what half a length looks like and point to less than and more than halfway.
In addition, students working towards Stage 1 outcomes can:
divide lengths into halves and quarters
recognise when lengths have or have not been divided into halves and quarters.


[bookmark: _Toc130823239][bookmark: _Toc112318932][bookmark: _Toc112320582][bookmark: _Toc112320637][bookmark: _Toc112320692][bookmark: _Toc112320746]Daily number sense: Domino sorting (Early Stage 1) – 10 minutes
This activity has been adapted from Domino Sorting at NRICH.
1. Build student understanding of addition strategies by finding a target number with domino dots.
1. Show students Resource 24: Dominoes. Explain that these are dominoes taken from a full set and that students need to divide them into equal groups. Ask students how they know that their groups are equal.
1. Explain that students then need to put the dominoes in pairs so that the number of dots on each pair of dominoes total 5. Promote discussion and further thinking by asking questions such as:
How many pairs can you make?
How many dominoes are left over?
Can you pair them up in a different way so that each pair still adds to 5?
Which dominoes are left over now?
Are there any dominoes that are always left over?
Can you explain why?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students divide the dominoes into equal groups? (MAO-WM-01, MAE-FG-02)
Can students explain how they know their groups are equal? (MAO-WM-01, MAE-FG-02)
Can students arrange dominoes in pairs so that the dots add to 5? (MAO-WM-01, MAE-CSQ-01)
What to collect:
teacher observations (MAO-WM-01, MAE-CSQ-01, MAE-FG-02)
recordings of student reasoning (MAO-WM-01, MAE-CSQ-01, MAE-FG-02)
	Students have difficulty placing the dominoes in equal groups.
Model sharing in 2 equal groups.
Use less dominoes, for example 4.
Students have difficulty placing dominoes in pairs that add to 5.
Model and practise counting to 5.
Practise counting a small group of objects.
	Students easily place the dominoes in equal groups.
Show at least one other way to divide the dominoes into equal groups.
Demonstrate how the response would differ if blank dominoes were counted as 2 dominoes.
Students easily place dominoes in pairs that add to 5.
Ask students to find the total of all the dominoes.
Repeat the task but designate a value for the blank dominoes, for example, each blank domino’s value is 2.


[bookmark: _Toc130823240]Daily number sense: Teddies’ café (Stage 1) – Part 2 – 10 minutes
This activity has been adapted from Sullivan (2017).
Build student understanding of division by solving an open-ended problem.
Pose the following problem to Stage 1 students: ‘12 teddies all sat down at a café which had 5 tables. Show how the teddies might have sat at each table.’ Provide concrete materials such as teddies, counters, and coloured squares for students to show their thinking. Promote discussion and further thinking by asking:
How could the teddies sit so they all had someone to talk to?
What is the greatest number of teddies that could sit at one table? Why?
What is the least number of teddies that could sit at one table? Why?
How many different solutions can you show?
Can you provide a solution where each table has the same number of teddies? Why not?
What’s the least number of tables that you can have so that each table has the same number of teddies?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students arrange the teddies so there are at least 2 teddies per table? (MAO-WM-01, MA1-FG-01)
Can students explain why it is not possible to provide a solution where each table has the same number of teddies? (MAO-WM-01, MA1-FG-01)
What to collect:
teacher observations (MAO-WM-01, MA1-FG-01)
photographs of student work (MAO-WM-01, MA1-FG-01)
recordings of student responses (MAO-WM-01, MA1-FG-01)
	Students find it too challenging to work with 5 tables and 12 teddies.
Students solve the problem using 2 tables and 5 teddies.
Repeat the process with 2 tables and 7 teddies.
Repeat the process with 3 tables and 7 teddies and gradually increase complexity.
	Students find all solutions.
Students use larger numbers of teddies to solve the problem. For example, 20 teddies and 5 tables.
Ask students to find all the ways that 30 teddies could sit in equal groups.
Give students multiplication problems to explore as an inverse link to division. For example, there are 6 tables with 4 teddies seated at each table. Ask how many teddies there would be altogether. Then students make up their own multiplication problems for a partner to solve.


[bookmark: _Toc112318933][bookmark: _Toc112320583][bookmark: _Toc112320638][bookmark: _Toc112320693][bookmark: _Toc112320747][bookmark: _Toc130823241]The fraction picnic – 30 minutes
This activity has been adapted from The teddy bears’ fraction picnic at NZ Maths.
Tell a story about 2 frogs going on a picnic. Unfortunately, Frank the frog, who made lunch, forgot to cut up the long roll equally. The 2 frogs are friends and always share their food equally.
Display Resource 26: Half/not half. Ask students if they think the long roll is cut into 2 equal lengths. Prompt students to explain why or why not.
Display Resource 25: Long roll. Ask students:
What does equal lengths mean?
How could this long roll be cut into 2 equal lengths?
Students suggest ways to cut the long roll in 2 equal lengths by drawing a line to indicate where the long roll should be cut, either digitally or by making a copy of Resource 25: Long roll.
Provide each student with Resource 27: Three long rolls. Ask what other ways the 2 frogs could fold their long roll into 2 equal lengths. Provide time for students to fold long rolls into 2 equal lengths in different ways.
Explain that when something is divided into 2 equal parts, they are called halves. Make a collection of long rolls that have and have not been divided into halves and discuss.
Explain that the paper ‘long rolls’ can be folded to map one half onto the other by reflecting or turning.
In pairs, Early Stage 1 students explore finding half a length of everyday objects. These could include serviettes, pieces of string, leaves, pencils, newspaper, a desk, and so on. For each object, students:
estimate the halfway point and discuss how this could be checked
point to about halfway, more than halfway, and less than halfway
close their eyes and show their partner half a length with their fingers.
Discuss with students how the 3 rolls can now be shared equally between the 2 frogs.
Continue telling the story to Stage 1 students by introducing another 2 frogs to the picnic which makes 4 frogs altogether. There is still only one long roll to share between 4 frogs. Ask how students could cut the long roll into 4 equal parts and what they could call the parts.
Explain that when something is divided into 4 equal parts that these are called quarters.
Provide time for students to discuss how they think a long roll could be partitioned into 4 equal parts and indicate where the long roll should be cut digitally or by drawing on a copy of Resource 25: Long roll.
Ask Stage 1 students to compare how one quarter is compared to one half and how many quarters are equal to one half.
Students now need to share 3 long rolls between the 4 frogs. Provide students with Resource 27: Three long rolls. Students fold the 3 long rolls into half and then one half is folded in half again to form quarters (see Figure 15).
Discuss with students how the 3 rolls can now be shared equally between the 4 frogs. Students cut and model how 4 frogs shared the 3 rolls equally at their picnic.
[bookmark: _Ref116570467][bookmark: _Ref116371411]Figure 15 – Quarter folding
[image: A roll folded into halves and then quarters.]
“Chicken sub sandwich” by Jupiterimages sourced from Canva and used in accordance with the Canva Content License Agreement.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students divide lengths into halves or quarters? (MAO-WM-01, MAE-GM-02, MA1-GM-03)
Can students describe a position on a length as about halfway, more than halfway and less than halfway? (MAO-WM-01, MAE-GM-02)
Can students recognise when lengths have or have not been divided into halves or quarters? (MAO-WM-01, MAE-GM-02, MA1-GM-03)
What to collect:
photographs of problem-solving to share rolls equally between frogs (MAO-WM-01, MAE-GM-02, MA1-GM-03)
observations of students finding half a length in everyday objects (MAO-WM-01, MAE-GM-02)
	Students need further support to divide lengths into halves or quarters and recognise when lengths have not been divided equally.
Model halves or quarters by dividing sticks into parts to see the relationship between the parts and the whole length (see Figure 16).
Provide time for students to divide sticks into parts to show halves or quarters. Ask how many halves and quarters make a whole (see Figure 16).
	Students confidently divide lengths into halves or quarters and recognise when lengths have not been divided equally.
Provide an additional long roll to fold into 2 lengths that are not equal.
Challenge students to find alternative ways to cut a long roll into 4 pieces that are not quarters.
Introduce 2 more frogs and ask students to share the rolls equally.


[bookmark: _Ref116570508]Figure 16 – Wholes, halves, and quarters
[image: ]
[bookmark: _Toc112318934][bookmark: _Toc112320584][bookmark: _Toc112320639][bookmark: _Toc112320694][bookmark: _Toc112320748][bookmark: _Toc130823242]Consolidation and meaningful practice: Making long rolls – 15 minutes
Provide time for students to make a long roll from modelling clay (see Figure 17). Use a craft stick to cut the long roll into halves or quarters for the frogs.
[bookmark: _Ref116570532][bookmark: _Ref116371586]Figure 17 – Modelling clay roll
[image: ]
[bookmark: _Lesson_8:_Part-part-whole_1][bookmark: _Toc112318935][bookmark: _Toc112320585][bookmark: _Toc112320640][bookmark: _Toc112320695][bookmark: _Toc112320749][bookmark: _Lesson_8:_Part-part-whole][bookmark: _Toc130823243][bookmark: Lesson_8]Lesson 8: Part-part-whole
Core concept: Numbers and lengths can be combined and separated.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
problems can be solved by combining and separating numbers and lengths
the thing being measured determines the unit used.
	All students can:
[bookmark: _Int_onHKLEOK]use count-by-one strategies to record actions completed in half a minute
use concrete materials or fingers to work out the difference between 2 numbers.
In addition, students working towards Early Stage 1 outcomes can:
divide lengths into 2 equal parts
show a partner what half a length looks like and point to less than and more than halfway.
In addition, students working towards Stage 1 outcomes can:
divide lengths into halves, quarters, and eighths
recognise when it is hard to divide lengths into halves and quarters.


[bookmark: _Toc112318937][bookmark: _Toc112320587][bookmark: _Toc112320642][bookmark: _Toc112320697][bookmark: _Toc112320751][bookmark: _Toc130823244]Daily number sense: Half a minute – 15 minutes
1. Build student understanding of half of something by finding out how many times you can repeat an action in half a minute.
1. Have students estimate half a minute by raising their hand when they think half a minute has elapsed after a given start time. Then have students predict how many times they can complete a specified activity, such as hopping, clapping, drawing a circle, or writing their name, in half a minute.
Note: Choose an activity that will produce results that provide numbers suitable for your students to complete the activities below.
Use an appropriate timing device, such as a 30 second sand timer. Allow students to complete the specified activity as many times as they can before half a minute has elapsed, counting as they go. Ask students how their results compare to their predictions. Have students complete the activity a second time. Ask students if they completed the activity more or fewer times and why they think this is so. Have students articulate the difference between the 2 sets of results.
Early Stage 1 students use counters or other similar objects to represent their results. They then state the number before and after, and practise counting forwards and backwards from that number. Stage 1 students predict how many times they could complete the activity in one minute by doubling their results. Ask students if it is an odd or even number. They then state the number before and after, and practise counting forwards and backwards by twos from that number. Ask students to partition their results into tens and ones and to state how many more to the nearest multiple of 10. Provide examples if required.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students count how many times they completed the activity? (MAO-WM-01, MAE-RWN-01)
Can students articulate how many times more or how many less they completed the activity the second time? (MAO-WM-01, MAE-CSQ-01, MA1-CSQ-01)
Can students state the number before and after? (MAO-WM-01, MAE-RWN-01, MA1-RWN-02)
Can Early Stage 1 students count forwards and backwards? (MAO-WM-01, MAE-RWN-01)
Can Early Stage 1 represent their number with counters or similar? (MAO-WM-01, MAE-RWN-02)
Can Stage 1 students count forwards and backwards by twos and identify the nearest multiple of 10? (MAO-WM-01, MA1-RWN-01)
What to collect:
teacher observations (MAO-WM-01, MAE-RWN-01, MAE-RWN-02, MAE-CSQ-01, MA1-RWN-01, MA1-RWN-02)
recordings of student responses (MAO-WM-01, MAE-RWN-01, MAE-RWN-02, MAE-CSQ-01, MA1-RWN-01, MA1-RWN-02)
	Students have difficulty counting the number of times they complete the activity.
Students observe one student and use count aloud strategies.
Students work with a partner who counts aloud.
Students have difficulty counting forwards or backwards by ones or twos.
Use count aloud strategies as a class or in small groups.
Provide a number line or number chart.
	Students can state the number before and after and can count forwards and backwards from that number.
Order student results from smallest to largest.
Find the difference between the lowest and highest results.


[bookmark: _Toc112318938][bookmark: _Toc112320588][bookmark: _Toc112320643][bookmark: _Toc112320698][bookmark: _Toc112320752][bookmark: _Toc130823245]Half a length – 50 minutes
As a class, fold lengths of paper to find different parts of a length. Early Stage 1 students find halves and Stage 1 students find halves, quarters, and eighths.
In pairs, Stage 1 students find a length that is 8 blocks long and show with blocks as follows:
8 blocks of one colour
4 blocks of one colour and 4 blocks of a second colour
4 colours of 2 blocks each
8 colours of one block each.
Ask students which shows a whole, 2 halves, 4 quarters, and 8 eighths of a length.
Ask students if they found lengths that could not be easily divided into halves and quarters. Students identify objects and explain why.
Early Stage 1 students repeat this process but only with wholes and halves.
In pairs or small groups, Early Stage 1 students investigate halves and wholes of lengths inside and outside the classroom. Begin by finding a length that is twice their arm span to distinguish between the halfway point and half a length. They then choose lengths and, for each one, find a strategy to find and describe the halfway point, as well as less than and more than halfway.
Stage 1 students repeat the process but then include finding quarters and eighths in their lengths.
As a class, discuss different strategies used to find parts of a length.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students divide lengths into 2 or more equal parts? (MAO-WM-01, MAE-GM-02, MA1-GM-03)
Can students show a partner what half a length looks like and point to less than and more than halfway? (MAO-WM-01, MAE-GM-02, MA1-GM-03)
Recognise and explain when it is hard to divide lengths into halves and quarters? (MAO-WM-01, MA1-GM-03)
What to collect:
student drawing or photos of divided lengths (MAO-WM-01, MAE-GM-02, MA1-GM-03)
observations of strategies and explanations (MAO-WM-01, MAE-GM-02, MA1-GM-03)
	Students are challenged to find halves.
Students watch video Making Halves (5:39) at Thinking Mathematically Early Stage 1.
Model finding the halfway point of short lengths.
	Students have a deep understanding of how to divide a length.
Students investigate length further by completing Making Longer, Making Shorter at NRICH maths.
Students use knowledge gained from this activity to create length problems for a partner to solve.


[bookmark: _Toc112318939][bookmark: _Toc112320589][bookmark: _Toc112320644][bookmark: _Toc112320699][bookmark: _Toc112320753][bookmark: _Toc130823246]Consolidation and meaningful practice: What is it? – 5 minutes
Have fun with halves to conclude the unit. Show students Resource 28: What is it? which shows halves of a fig, poppy seed pod, pomegranate, and shell. Have them guess what the whole object is.
Ask students what other objects they would like to see cut in half, for example, baseball, banana tree trunk, pearls, container ship, toothpaste, ammonite, cables and research together.
[bookmark: _Resource_1:_Number_1][bookmark: _Toc112318940][bookmark: _Toc112320590][bookmark: _Toc112320645][bookmark: _Toc112320700][bookmark: _Toc112320754][bookmark: _Resource_1:_Number][bookmark: _Toc130823247]Resource 1: Number visuals A
[image: A variation of dots grouped in different ways.]

[bookmark: _Resource_2:_Numeral_1][bookmark: _Toc112318941][bookmark: _Toc112320591][bookmark: _Toc112320646][bookmark: _Toc112320701][bookmark: _Toc112320755][bookmark: _Resource_2:_Numeral][bookmark: _Toc130823248][bookmark: Resource_2]Resource 2: Numeral formation template
[image: A number formation template with numerals zero to 10.]

[bookmark: _Resource_3:_Number_1][bookmark: _Toc112318942][bookmark: _Toc112320592][bookmark: _Toc112320647][bookmark: _Toc112320702][bookmark: _Toc112320756][bookmark: _Resource_3:_Number][bookmark: _Toc130823249][bookmark: Resource_3]Resource 3: Number visuals B
[image: A variation of dots grouped in different ways.]

[bookmark: _Resource_4:_Jig_1][bookmark: _Toc112318943][bookmark: _Toc112320593][bookmark: _Toc112320648][bookmark: _Toc112320703][bookmark: _Toc112320757][bookmark: _Resource_4:_Jig][bookmark: _Toc130823250][bookmark: Resource_4]Resource 4: Jig shapes A
[image: A set of 6 cards with incomplete shapes.]
Image adapted from ‘Jig Shapes’ by © University of Cambridge and is licensed under CC BY-NC 4.0

[bookmark: _Resource_5:_Jig_1][bookmark: _Resource_5:_Jig][bookmark: _Toc130823251][bookmark: Resource_5]Resource 5: Jig shapes B
[bookmark: _Resource_6:_Digit][bookmark: Resource_6][image: A set of 12 cards with incomplete shapes.]
Image from ‘Jig Shapes’ by © University of Cambridge is licensed under CC BY-NC 4.0

[bookmark: _Resource_6:_Digit_1][bookmark: _Toc130823252]Resource 6: Digit cards A
[image: ]


[bookmark: _Resource_7:_Digit][bookmark: Resource_7][bookmark: _Toc130823253]Resource 7: Digit cards B
[bookmark: _Resource_8:_Secret][bookmark: Resource_8][image: ]

[bookmark: _Resource_8:_Secret_1][bookmark: _Toc130823254]Resource 8: Secret garden
[image: ]
‘Secret Garden Door’ by gollykim is sourced from Canva and used in accordance with the Canva Content License Agreement.


[bookmark: _Resource_9:_Isometric_1][bookmark: _Resource_9:_Isometric][bookmark: _Toc130823255][bookmark: Resource_9]Resource 9: Isometric triangular paper
[image: ]

[bookmark: _Resource_10:_Colouring_1][bookmark: _Resource_10:_Colouring][bookmark: _Toc130823256][bookmark: Resource_10]Resource 10: Colouring triangles template
[image: Colouring triangles comprised of 9 small triangles making a pyramid.]
Image from ‘Colouring Triangles’ by © University of Cambridge and is licensed under CC BY-NC 4.0

[bookmark: _Resource_11:_Digit_1][bookmark: _Resource_11:_Digit][bookmark: _Toc130823257][bookmark: Resource_11]Resource 11: Digit cards C
[image: ]

[bookmark: _Resource_12:_Dotty_1][bookmark: _Resource_12:_Dotty][bookmark: Resource_12][bookmark: _Toc130823258]Resource 12: Dotty grids
[image: 12 grids with dots for drawing triangles.]
Image from ‘Colouring Triangles’ by © University of Cambridge is licensed under CC BY-NC 4.0

[bookmark: _Resource_13:_Arrow_1][bookmark: _Resource_13:_Arrow][bookmark: _Toc130823259][bookmark: Resource_13]Resource 13: Arrow
[image: ]

[bookmark: _Resource_14:_Pentagons_1][bookmark: _Resource_14:_Pentagons][bookmark: _Toc130823260][bookmark: Resource_14]Resource 14: Pentagons reflected
[image: ]

[bookmark: _Resource_15:_Shape_1][bookmark: _Resource_15:_Shape][bookmark: _Toc130823261][bookmark: Resource_15]Resource 15: Shape transformer cards
[image: A set of 3 shapes transformed by slides, flips and rotations. The shapes are a triangle, a P and a flag.]
Adapted from Moss J, Bruce CD, Caswell B, Flynn T and Hawes Z (2016) Taking Shape: Activities to Develop Geometric and Spatial Thinking, Grades K-2, Pearson Canada.

[image: A set of 3 shapes transformed by slides, flips and rotations. They are a smiley face, a triangle and an equilateral triangle.]
Adapted from Moss J, Bruce CD, Caswell B, Flynn T and Hawes Z (2016) Taking Shape: Activities to Develop Geometric and Spatial Thinking, Grades K-2, Pearson Canada.

[image: A set of 3 shapes transformed by slides, flips and rotations. They are a triangle, and arrow and a heart.]
[bookmark: _Resource_16:_Curved_1][bookmark: _Resource_16:_Curved][bookmark: Resource_16]Adapted from Moss J, Bruce CD, Caswell B, Flynn T and Hawes Z (2016) Taking Shape: Activities to Develop Geometric and Spatial Thinking, Grades K-2, Pearson Canada.

[bookmark: _Resource_16:_Curved_2][bookmark: _Toc130823262]Resource 16: Curved or straight?
[image: A photograph of the Sydney Opera House.]
‘Sydney Opera Australia’ by reinhardcwieland is used in accordance with the Pixabay License.

[bookmark: _Resource_17:_Our_1][bookmark: _Resource_17:_Our][bookmark: _Toc130823263][bookmark: Resource_17]Resource 17: Our numbers game
[image: A game sheet with two spinners and 2 sets of 3 by 2 grids.]
Image from ‘Our Numbers’ by © University of Cambridge is licensed under CC BY-NC 4.0.

[bookmark: _Resource_18:_Number_1][bookmark: _Resource_18:_Number][bookmark: _Toc130823264][bookmark: Resource_18]Resource 18: Number rules cards
[image: Cards with number rules written on them.]

[bookmark: _Resource_19:_Symmetry_1][bookmark: _Resource_19:_Symmetry][bookmark: _Toc130823265][bookmark: Resource_19]Resource 19: Symmetry puzzles
[image: A symmetry puzzle.]

[image: A symmetry puzzle.]

[image: A symmetry puzzle.]

[image: A symmetry puzzle.]

[image: A symmetry puzzle.]


[image: A symmetry puzzle.]
[bookmark: _Resource_20:_Pentominoes_1][bookmark: _Resource_20:_Pentominoes][bookmark: Resource_20]Adapted from Moss J, Bruce CD, Caswell B, Flynn T and Hawes Z (2016) Taking Shape: Activities to Develop Geometric and Spatial Thinking, Grades K-2, Pearson Canada.

[bookmark: _Resource_20:_Pentominoes_2][bookmark: _Toc130823266]Resource 20: Pentominoes
[image: ]

[bookmark: _Resource_21:_Pentomino_1][bookmark: _Resource_21:_Pentomino][bookmark: _Toc130823267][bookmark: Resource_21]Resource 21: Pentomino grid
[image: ]

[bookmark: _Resource_22:_Number_1][bookmark: _Resource_22:_Number][bookmark: _Toc130823268][bookmark: Resource_22]Resource 22: Number visuals C
[image: Dots in groups of 6 and then 12.]
Adapted from Boaler J, Munson J and William C (2022) Mindset Mathematics: Visualizing and Investigating Big Ideas, Grade 2, Jossey-Bass, New Jersey.

[bookmark: _Resource_23:_8_1][bookmark: _Resource_23:_8][bookmark: _Toc130823269][bookmark: Resource_23]Resource 23: 8 × 8 grid
[image: ]

[bookmark: _Resource_24:_Dominoes_1][bookmark: _Resource_24:_Dominoes][bookmark: _Toc130823270][bookmark: Resource_24]Resource 24: Dominoes
[image: ]
‘Dominos’ by Clker-Free-Vector-Images are used in accordance with the Pixabay License.

[bookmark: _Resource_25:_Long_1][bookmark: _Resource_25:_Long][bookmark: _Toc130823271][bookmark: Resource_25]Resource 25: Long roll
[image: A long sandwhich roll.]
‘Chicken sub sandwich’ by Jupiterimages sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_26:_Half_1][bookmark: _Resource_26:_Half][bookmark: _Toc130823272][bookmark: Resource_26]Resource 26: Half/not half
[image: A long sandwhich roll cut into 2 unequal halves.]
[bookmark: _Resource_27:_Three][bookmark: Resource_27]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_27:_Three_1][bookmark: _Toc130823273]Resource 27: Three long rolls
[image: 3 long sandwhich rolls.]
‘Chicken sub sandwich’ by Jupiterimages sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_28:_What_1][bookmark: _Resource_28:_What][bookmark: _Toc130823274][bookmark: Resource_28]Resource 28: What is it?
[image: Cross-sections of natural objects such as a fig, a poppy seed capsule, a pomegranate and a shell.]
Images sourced from Pixabay and used in accordance with the Pixabay License.
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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, MA1-RWN-01
MAE-RWN-02, MA1-RWN-02
	Early Stage 1
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)
Use the counting sequence of ones flexibly
count forwards to at least 30 and state the number after or before a given number, without needing to count from one (CPr4)
count backwards from a given number 20 or less (CPr5)
identify the number before as 'one less' and the number after as 'one more’ than a given number
Recognise number patterns
recognise dice and domino dot patterns (NPA1, NPV2, CPr2)
recognise different finger patterns for the same number (NPA2)
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
read numerals to at least 20, including zero (NPV3)
represent numbers as quantities to at least 20 using objects (such as fingers), number words and numerals (NPV2-NPV4, CPr3)
compare and order numbers to 20 (NPV2-NPV3)
use the term ‘is the same as’ to express equality of groups (CPr4-CPr5, MuS1)
	2, 5-8

	Representing whole numbers A (cont)
	Stage 1 
Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5)
count forwards and backwards by ones from a given number to at least 120 (CPr6)
Continue and create number patterns
count forwards and backwards by twos from any starting point (CPr6-CPr7, MuS2)
Represent the structure of groups of ten in whole numbers
partition two-digit numbers to show quantity values (NPV4)
	8

	Representing whole numbers B (cont)
	Stage 1 
Use counting sequences of ones and tens flexibly
identify how many more to the next multiple of ten within two- and three-digit numbers
	8

	Combining and separating quantities
MAO-WM-01
MAE-CSQ-01, MA1-CSQ-01
MAE-CSQ-02
	Early Stage 1
Model additive relations and compare quantities
identify situations in which addition and subtraction may be applied (AdS1, AdS2)
use concrete materials or fingers to model and solve addition and subtraction questions, counting forwards or backwards by ones as necessary (AdS1, AdS2, NPV3)
compare two groups of objects to determine how many more (Reasons about quantity) (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)
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 (Reasons about relations) (AdS2)
	5, 7, and 8

	Combining and separating quantities A (cont)
NOTE – There is only one combining and separating quantities outcome for Stage 1
	Stage 1 
Use advanced count-by-one strategies to solve addition and subtraction problems
apply the terms ‘add’, ‘plus’, ‘equals’, ‘is equal to’, ‘is the same as’, ‘take away’, ‘minus’ and ‘the difference between’ to describe combining and separating quantities (AdS1, AdS6)
fluently use advanced count-by-one strategies including counting on and counting back to solve addition and subtraction problems involving one- and two-digit numbers (AdS3-AdS5)
Recognise and recall number bonds up to ten
describe combinations for numbers using words such as more than, less than and double (AdS6)
Use flexible strategies to solve addition and subtraction problems
select and apply strategies using number bonds to solve addition and subtraction problems with one- and two-digit numbers by partitioning numbers using quantity value and bridging to 10 (AdS6-AdS7)
	8

	Forming groups
MAO-WM-01
MAE-FG-01, MA1-FG-01
MAE-FG-02
	Early Stage 1
Record grouping and sharing
label the number of objects in a group
record grouping and sharing using drawings, words and numerals, and explain their thinking (MuS2)
	1, 3, 7, 8

	Forming groups A (cont)
NOTE – There is only one forming groups outcome for Stage 1
	Stage 1 
Recognise and represent division
use concrete materials to model a half of a collection and show the relation between the half and the whole (InF1)
model sharing division by distributing a collection of objects equally into a given number of groups to determine how many in each group (InF2, MuS5)
model grouping division by determining the number of groups of a given size that can be formed (MuS5)
describe the part left over when a collection cannot be distributed equally using the given group size (MuS6)
	1, 3, 4-7

	Geometric measure
MAO-WM-01
MAE-GM-02, MA1-GM-03
	Early Stage 1
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)
	7 and 8

	Geometric measure A (cont)
	Stage 1 
Subdivide lengths to find halves and quarters
use concrete materials to model both half and quarters of a whole length, highlighting the length (InF2)
identify two equal parts and the relationship of the parts to the whole length, linking words and images (InF2)
recognise when lengths have or have not been divided into halves and quarters (InF2)
	7 and 8

	Two-dimensional spatial structure
MAO-WM-01
MAE-2DS-01, MA1-2DS-01
MAE-2DS-02, MA1-2DS-02
	Early Stage 1
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
make two-dimensional shapes by tracing around the faces of three-dimensional objects (UGP3)
identify and draw lines and curves
	1-6

	Two-dimensional spatial structure A (cont)
	Stage 1 
2D shapes: Recognise and classify shapes using obvious features
explore, manipulate and describe features of polygons (UPG3)
use the terms ‘side’, ‘vertex’ and ‘two-dimensional’ to describe plane (flat) shapes (UGP1-UGP2)
compare, sort and classify polygons according to the number of sides or vertices (UGP3-UGP4)
select and name a shape from a description of its features, identifying triangles, quadrilaterals, pentagons, hexagons and octagons
recognise that shapes with the same name may have sides of equal or different lengths
identify shapes presented in different orientations (UGP2)
2D shapes: Transform shapes with slides and reflections
recognise that sliding or reflecting a shape does not change its size or features (UGP2)
identify and create a slide (translation) or reflection of a single shape and use the terms ‘slide’ (translation) and ‘reflection’ to describe the movement of the shape (UGP2)
make designs with symmetry from reflection using paper-folding, mirrors, drawings or paintings (UGP3)
Area: Measure areas using uniform informal units
measure area by selecting and using appropriate uniform informal units
explain the relationship between the size of a unit and the number of units needed to measure an area
explain why the area remains constant when units are rearranged
record areas by referring to the number and type of uniform informal unit used
identify any parts of units left over when counting uniform informal units to measure area
	1-6
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