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[bookmark: _Toc129011429]Unit description and duration
This two-week unit develops student knowledge, understanding and skills with two-dimensional (2D) shapes, three-dimensional (3D) objects and volume. Students are provided opportunities to:
classify 2D shapes and 3D objects in different ways according to their features
recognise that flat surfaces of 3D objects can be named as 2D shapes
understand that 3D objects are named according to their features
see how 3D objects can look different depending on the perspective
measure internal volume using uniform informal units
compare and order internal volume based on size
recognise that 3D objects can have the same name but be a different size and appearance
compare 3D objects of a different appearance which have the same volume
understand that volume is recorded by referring to the number and type of uniform informal units used.
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: _Toc129011430]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
classifying and sorting 2D shapes based on their features
opportunities to investigate 2D shapes and 3D objects through playing with pattern blocks, solid objects, and geoboards
using mathematical language in relation to shapes such as sides, equal, vertices and straight
opportunities to build and compare solid objects with interlocking cubes
filling, stacking, and packing containers with various objects
describing objects using language such as flat, curved or round.


[bookmark: _Toc129011431]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: Sorting and classifying
60 minutes
Shapes and objects can be sorted and classified in different ways.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
3D objects: Sort and describe three-dimensional objects
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	Resource 1: 2D shapes
Class set of whiteboards
Collection of 3D objects
Collection of pattern and attribute blocks
Writing materials

	Lesson 2: Inspecting objects
60 minutes
There are 2D shapes hiding in the faces of 3D objects.
	Representing whole numbers A
Represent numbers on a line
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
3D objects: Sort and describe three-dimensional objects
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	2D construction pieces/blocks
Variety of prisms
Writing materials

	Lesson 3: Shape shadows
60 minutes
3D objects can look different depending on the perspective.
	Representing whole numbers B
Form, regroup and rename three-digit numbers
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
3D objects: Sort and describe three-dimensional objects
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	Resource 2: Making one dollar
Resource 3: Shape shadows
Resource 4: Shadows table
A collection of 3D objects
Class set of whiteboards
Light source (torch or digital torch)
Writing materials

	Lesson 4: The cylinder
60 minutes
2D shapes can be found in 3D objects with curved surfaces and a base.
	Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
3D objects: Sort and describe three-dimensional objects
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	Bag or box with a collection of 3D objects inside
Class set of 3D objects
Collection of cylinders
Coloured paper
Scissors
Sticky tape
Writing materials

	Lesson 5: Deconstructing 3D objects
60 minutes
3D objects are made up of 2D shapes.
	Representing whole numbers A
Represent the structure of groups of ten in whole numbers
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
3D objects: Sort and describe three-dimensional objects
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	Large collection of everyday 3D objects, for example cereal, chocolate, cracker boxes in different shapes and sizes
Large poster paper
Scissors
Writing materials

	Lesson 6: Prism buildings
60 minutes
Objects can have the same name but a different appearance.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Represent numbers on a line
Three-dimensional spatial structure A
3D Objects: recognise familiar three-dimensional objects
3D Objects: sort and describe three-dimensional objects
Volume: construct volumes using cubes
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
	Resource 5: Architectural drawings
Resource 6: Prism city
Video: Garbage! (4:44)
Large collection of interlocking cubes
Photographs of buildings within your school or local area
Playing cards/number cards one to ten (one set between 2 students)
Writing materials

	Lesson 7: Turn up the volume
60 minutes
Objects can have the same volume but look different.
	Three-dimensional spatial structure A
3D objects: Recognise familiar three-dimensional objects
Volume: construct volumes using cubes
Three-dimensional spatial structure B
3D objects: Describe the features of three-dimensional objects
Volume: compare volumes using uniform informal units
	Large collection of interlocking cubes
Writing materials

	Lesson 8: Internal volume
70 minutes
Internal volume is how much a container can hold.
	Representing whole numbers A
Continue and create number patterns
Three-dimensional spatial structure A
Volume: Measure and compare the internal volumes (capacities) of containers by filling
Volume: Measure the internal volume (capacity) of containers by packing
Three-dimensional spatial structure B
Volume: compare containers based on internal volume (capacity) by filling and packing
Volume: compare volumes using uniform informal units
	10- or 12-sided dice and 20-sided dice
Class set of whiteboards
Collection of informal units, for example counters, pompoms, teddies, and so on
Collection of objects (recycled boxes, lunchboxes, counters, teddies, blocks of different sizes, marbles, interlocking cubes, pipe cleaners)
Counters
Large collection of rectangular containers
Large collection of blocks/interlocking cubes
Masking tape (to construct number line on carpet)
Sticky notes
Writing materials


[bookmark: _Lesson_1:_Sorting]

[bookmark: _Toc129011432]Lesson 1: Sorting and classifying
Core concept: Shapes and objects can be sorted and classified in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intention
	Success criteria

	Students are learning that two-dimensional shapes and three-dimensional objects can be classified in different ways according to their features.
	Students can:
identify that 2D shapes are flat and their 2 dimensions are length and height
identify that 3D objects are solid, and their 3 dimensions are length, width, and height
compare, sort, classify and identify 2D shapes and 3D objects based on features, such as the number of sides, faces, surfaces, and vertices.


[bookmark: _Hlk103844812][bookmark: _Toc129011433]Daily number sense: Number chart puzzle – 15 minutes
This lesson has been adapted from Open-Ended Maths Activities by Sullivan and Lilburn (2017).
Build student understanding of number patterns by connecting a number to its neighbours on a number chart.
Draw a number chart puzzle piece (see Figure 1) and tell students that the shape covers the number 43 on a number chart. Ask students what other numbers it might be covering.
[bookmark: _Ref115084247][bookmark: _Ref114491489]Figure 1 – Puzzle piece
[image: ]
Students use individual whiteboards to draw different possibilities and share them with the class.
Using the same puzzle piece, complete the activity with a different two-digit number.
Note: Initially some students may need to refer to a number chart.
[bookmark: _Toc129011434]Sorting and classifying 2D shapes and 3D objects – 35 minutes
Display to the class some pattern or attribute blocks, Resource 1: 2D shapes and a range of 3D objects. Ask students to name and identify any familiar shapes or objects.
Note: Students are expected to identify and name familiar objects, including cubes, cylinders, spheres, and rectangular prisms. Correct any misconceptions or incorrect vocabulary and provide students with the correct names for any unknown shapes or objects.
Arrange students into groups and provide each group with a small collection of pattern or attribute blocks, Resource 1: 2D shapes and a range of 3D objects. Ask groups to sort and classify the collection of items.
Groups share and justify with the class, how they have sorted their items. When students are sharing their sort, model and provide students with the correct use of vocabulary for the features of a 3D object.
Note: The expectation for students is to describe the features of an object using the language of curved surface, flat surface, faces and vertices. Students may describe sorting items based on prisms/non-prisms, curved surface/flat surface, faces/circular surfaces, can roll/cannot roll, symmetrical/non-symmetrical or vertices/no vertices.
Focus the last discussion on a group who sorted their items into 2D shapes and 3D objects. Explicitly discuss how the dimensions of the items are the difference in this sort. Ask students to sort their items into 2D shapes and 3D objects and compare what is similar and different about the items. Continue to focus on providing the students with the correct language to name and describe the items.
Two-dimensional: Having length and width only (with no depth).
Three-dimensional: Having length, width, and height (with depth).
Students work with their group to sort and classify the items into different groups. Repeat several times to give students the opportunity to explore and make comparisons between shapes and objects.
Ask students:
Is there another way that you could sort these items? How do you know?
What is the same and what is different about these items?
How many ways can you sort these items?
Can you re-sort within the groups you have already made?
What else could we add to this collection using items from the classroom?
Students record each of their sorts by taking a photo. For example, I have sorted my collection into groups with a curve and without a curve (see Figure 2).
[bookmark: _Ref115084332][bookmark: _Ref114491665]Figure 2 – Sorting a collection
[image: A collection of objects sorted into 2 groups. Text, I've sorted my collection into groups with a curve and without a curve. ]
Note: If the group does not have access to a camera, students can draw and record their sort in their workbook. Take photographs of the different ways students have grouped their items.
[bookmark: _Toc129011435]Discuss and connect the mathematics – 10 minutes
Display photographs of the different ways students sorted and classified their items and have students justify their sort.
Ask students:
How did you classify your sort?
Was this the only way you sorted the collection?
Were you able to re-sort within the groups you made?
What else are you wondering about 2D shapes and 3D objects?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students able to identify that 2D shapes are flat and have 2 dimensions which are length and height? (MA1-2DS-01)
Are students able to identify that 3D objects are a solid figure and have 3 dimensions, length, width, and height? (MA1-3DS-01)
Are students able to compare, sort, classify and identify 2D shapes and 3D objects based on features, such as the number of sides, faces, surfaces, and vertices? (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
What to collect:
photographs of students work or work samples (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
	Students are not confident sorting and classifying their collection.
Support students to look at their collection and find similarities between 2 objects. For example, the circle and the cylinder are similar as the cylinder has a circular surface.
Support students to sort their collection into 2D shapes and 3D objects with a focus on identifying the different between 2D shapes and 3D objects.
	Students are confident sorting and classifying their collection.
Students find additional items from around the classroom and include these within their sort.
Challenge students to make multiple classifications within their sort.
Students name all the items in the collection and label their poster. Challenge students to write descriptions for different items.


[bookmark: _Lesson_2:_Inspecting]

[bookmark: _Toc129011436]Lesson 2: Inspecting objects
Core concept: There are 2D shapes hiding in the faces of 3D objects.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
flat surfaces of three-dimensional objects can be named as two-dimensional shapes
constructing a three-dimensional object requires two-dimensional shapes.
	Students can:
make and describe a variety of three-dimensional models
use vocabulary such as face, edge, and vertex to describe 3D objects (prisms)
recognise and name flat surfaces of 3D objects as 2D shapes.


[bookmark: _Toc129011437]Daily number sense: Numbers on a line – 10 minutes
1. Build student understanding of counting in multiples of 10 by representing numbers on a number line.
Draw a blank number line, Figure 3.
[bookmark: _Ref115084364][bookmark: _Ref114491787]Figure 3 – Blank number line
[image: ]
Ask students to think about what numbers could be missing from the number line if you were counting in multiples of 10.
Students turn and talk and share ideas about what the missing numbers might be, for example 10, 20, 30..., 42, 52, 62...
Select students to share their responses and annotate on the blank number line.
[bookmark: _Toc129011438]Building 3D objects – 40 minutes
This lesson has been adapted from Activity 21.4: Inspecting Objects from Siemon et al. (2020)
Give each pair a prism and students take turns to inspect their 3D object. They describe everything they observe about the object to their partner.
Students share their observations with the class.
Note: Students may tell you about what material the object is made from or features like its colour. The key features are the number of vertices, edges, faces and the 2D shapes which make up the 3D object.
With their partner, students plan and build their prism using 2D shape construction pieces.
Students inspect their prism. Then they identify and record/draw in their workbook how many different 2D shapes they think they need to collect to build their 3D object (see Figure 4).
[bookmark: _Ref115084378][bookmark: _Ref114491834]Figure 4 – Building a prism
[image: 7 different prisms constructed from 2D shape pieces. Prism Plan, 2 triangle, 3 rectangles. ]
Students find the 2D construction pieces they recorded in their plan and start building their 3D object.
As students build, they may realise that more 2D construction pieces are required to complete their 3D object. If needed, students make modifications to their plan and get the additional materials.
Whilst students are building their 3D objects, move between groups and have students explain their plan, any revisions, and the process they are using to construct their 3D object.
[bookmark: _Toc129011439]Discuss and connect the mathematics – 10 minutes
Students reflect and share how they built their 3D object.
Ask students:
What 3D object did you build?
What 2D shapes were needed to build the object?
How did your plan change? Why?
Students share the model of their 3D object and identify its features.
Note: Focus on observing if students can identify features such vertices, edges, faces and the 2D shapes which make up the 3D object.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Are students able to identify and name the 2D shapes which make up the faces of 3D objects? (MA1-2DS-01, MA1-3DS-01)
Can students use vocabulary such as face, edge, and vertex to describe 3D objects (prisms)? (MA1-3DS-01)
Can students make a 3D object using their plan? (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
What to collect:
student work samples (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
	Students are not confident naming the 2D shapes which make up the faces of the 3D objects.
Ask students to identify any 2D shapes they know and provide them with the matching 2D shape block.
For the shapes students cannot identify, provide them with a shape block and revise the name of the shape. Students match the shape blocks and the faces of objects together.
Students are not confident using the correct vocabulary.
Play a name identification game, say a feature such as, vertex and the student points to a vertex. Support students with this one-to-one matching activity.
	Students are confident constructing a prism using a variety of 2D shapes.
Challenge students by providing them with the correct amount of 2D shapes to create a certain object.
Have students manipulate the pieces to build the object.


[bookmark: _Lesson_3:_Shape][bookmark: _Toc129011440]Lesson 3: Shape shadows
Core concept: 3D objects can look different depending on the perspective.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
three-dimensional objects have faces or flat surfaces that are composed of two-dimensional shapes
three-dimensional objects are named according to their features
three-dimensional objects can look different depending on the perspective.
	Students can:
describe and identify the 2D shapes on the faces/surfaces of a 3D object
examine a 3D object from different views to identify 2D shapes in the shadows made by the object.


[bookmark: _Toc129011441]Daily number sense: Making one dollar – 10 minutes
1. Build student understanding of recognising units of 100 by combining and subtracting coins to make 100 cents.
1. Display Resource 2: Making one dollar.
1. Students choose coins from inside the box and coins from outside the box to combine and subtract to make one dollar. Students use their individual whiteboard to record their combinations (see Figure 5).
[bookmark: _Ref115084408][bookmark: _Ref114491946]Figure 5 – Making one dollar
[image: Title: Can you make one dollar? A collection of Australian coins in a box and another collection of Australian coins outside the box. 2 students take different quantities of coins that both add up to a dollar, for example student 1 has 50 cents plus two 20 cent and a 10 cent coin, and student 2 can make $1 if they deduct it from a #2 coin.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Students share their combinations with the class.
[bookmark: _Toc129011442]2D Shadows – 40 minutes
This lesson has been adapted from Shape: Shadows from reSolve: Maths by Inquiry (2020).
Show students, a collection of 3D objects and as a class have students identify the features of each 3D object and its name, Figure 6.
Note: The key features for students are the number of vertices, edges, faces and the 2D shapes which make up the 3D object.
[bookmark: _Ref115084426][bookmark: _Ref114492001]Figure 6 – 2D shapes and 3D objects
[image: Detailed diagram of the difference between 2D shapes and 3D objects. 2d shapes have length and width and are flat. 3D objects have width, length and height. They are solid. ]
Show students Resource 3: Shape shadows and ask them to predict which 3D objects might have made these 2D shape shadows.
Provide partners with a light source and a collection of 3D objects. Students examine the shadows created from different perspectives on the objects and try to identify which objects made the shadows in Resource 3: Shape shadows.
Note: Resource 3: Shape shadows displays the shadows made by shining a light on 3D objects. Using different angles and perspectives, all 5 shadows can be made with only a cube and a cone. You may need to demonstrate how shining a light on various 3D objects from different angles and perspectives can create different 2D shadows.
Partners share with the class which 3D objects they think made the shadows in Resource 3: Shape shadows and how they were able to determine this. Students demonstrate to the class how they used their light source from different angles or perspectives to draw their conclusion.
Provide small groups with a collection of 3D objects and ask students to investigate what 2D shape shadows can be made from each 3D object.
Students work with their group to trace and record all the different 2D shape shadows their 3D objects make.
Note: Holding the light source at a different distance but maintaining the same perspective will see the 2D shape change in size but not features. Monitor for misconceptions.
[bookmark: _Toc129011443]Discuss and connect the mathematics – 10 minutes
Students reflect on the task and share their thinking.
Ask students:
How many different shapes can be created by one object?
How could you predict the shadow that an object will make?
Does changing the perspective change the shadow/shape?
Are there any 2D shapes you cannot identify?
As a class, jointly construct Resource 4: Shadows table using the information discovered, Figure 7. Support students to identify the relationship between the shadows and the faces/surfaces of the 3D objects.
[bookmark: _Ref115085026]Figure 7 – Completing the table
[image: Table with titles 3D object and 2D shape shadow/s. In the 3D column a cube, cylinder, rectangular prism, sphere and cone are pictured. ]
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Are students able to describe and identify the 2D shapes on the faces/surfaces of a 3D object? (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
What to collect:
student work samples (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
	Students are not confident identifying the 2D shapes made by the shadow of a 3D object.
Have a collection of 2D shape blocks available for students and encourage students to use these to match the shadow.
Allow students to trace the faces of the 3D objects and identify the 2D shapes. For any 2D shapes students are not familiar with, provide them with pattern blocks and the shapes name.
	Students are confident identifying the 2D shapes made by the shadow of a 3D object.
Ask students how they can predict the shadow an object will make. Have students record their response.
Challenge students to combine 3D objects and predict what 2D shape shadows they will make.


[bookmark: _Lesson_4:_The]

[bookmark: _Toc129011444]Lesson 4: The cylinder
Core concept: 2D shapes can be found in 3D objects with curved surfaces and a base.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
three-dimensional objects have faces or flat surfaces that are composed of two-dimensional shapes
three-dimensional objects are named according to their features.
	Students can:
identify and name the 2D shapes which are the surface or base of a cylinder
use vocabulary such as face, edge, vertex, base, curved surface, or curved boundary to describe 3D objects
identify and name a 3D object from a description of its features.


[bookmark: _Toc129011445]Daily number sense: 10 minutes
1. [bookmark: _Int_W8k9mPzs]From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Thinking mathematically Stage 1
Universal Resources Hub
[bookmark: _Toc129011446]Making a cylinder – 30 minutes
Show students a cylinder and have them find cylinders in the classroom and/or playground.
Provide pairs with a cylinder and have students turn and talk about the features. Listen to students’ descriptions and guide them to identify the correct language to describe a 3D object with a curved surface compared to a 3D object with a flat face.
Cylinder: 3D object with one curved surface, 2 bases and 2 curved boundaries.
Sphere: 3D object with no faces, vertices, or edges, just a curved surface.
Provide students with a cylinder, paper, scissors, and sticky tape. Students use the paper to determine which 2D shapes make up a cylinder (see Figure 8).
[bookmark: _Ref115084476][bookmark: _Ref114492204]Figure 8 – Making a cylinder
[image: ]
Note: Allow students to use their problem solving and reasoning skills to undertake this challenge before providing students with guidance on how to use paper to construct their 2D shapes from the cylinder.
After students have investigated which 2D shapes are in a cylinder, they use their paper shapes to construct an informative poster (see Figure 9).
[bookmark: _Ref115084486][bookmark: _Ref114492228]Figure 9 – Poster
[image: A poster that has 2 paper circles, 1 paper rectangle and a wooden cylinder labelled, curved boundary, base and curved surface. ]
Note: If the poster cannot be made digitally, students can construct it in their book by gluing in and labelling their 2D shapes.
[bookmark: _Toc129011447]Discuss and connect the mathematics – 10 minutes
Have students display their posters.
As students:
Did you create a plan before you started?
How did you work out which 2D shapes make up a cylinder?
Does the size of your cylinder change which 2D shapes make up a cylinder?
Is there anything else you are wondering about cylinders?
[bookmark: _Toc129011448]Consolidation and meaningful practice: Mystery box – 10 minutes
Have a box/bag with a collection of 3D objects and choose a student to pick out an object without the class seeing.
The student shares known features about the 3D object with the rest of the class. As each clue is given, provide opportunity for the rest of the class to guess the 3D object.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Can students identify and name the 2D shapes found in a cylinder? (MA1-2DS-01, MA1-3DS-01)
Can students identify the features of a cylinder as 2 bases, a curved surface and 2 curved boundaries? (MA1-2DS-01, MA1-3DS-01)
Are students able to identify and name a 3D object from a description of its features using the correct language? (MA1-2DS-01, MA1-3DS-01)
What to collect:
student work samples (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
	Students are not confident making and/or identifying the features of a cylinder.
Provide students with the correct language on the board to help them match the words to the correct parts of a cylinder.
Demonstrate how to wrap a piece of paper around a cylinder and draw a cutting line to create a rectangle.
	Students are confident in identifying the features of a cylinder.
Students create a Venn diagram to compare the features of different 3D objects looking for similarities and differences.
Students make a class poster labelling 3D objects using the correct language.


[bookmark: _Lesson_5:_Deconstructing][bookmark: _Toc129011449]Lesson 5: Deconstructing 3D objects
Core concept: 3D objects are made up of 2D shapes.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
three-dimensional objects are defined and named by their features
three-dimensional objects have faces that are composed of two-dimensional shapes.
	Students can:
describe and identify the 2D shapes in the faces of a 3D object
identify and name familiar 3D objects like rectangular prisms.


[bookmark: _Toc129011450]Daily number sense: Number representation – 10 minutes
This lesson has been adapted from Open-Ended Maths Activities from Sullivan and Lilburn (2017)
1. Build student understanding of the representation of whole numbers by communicating known facts about a given number.
1. Ask students to write down everything they know about the number 18.
1. Select students to share their responses and record them.
Note: Accept any suitable response, for example, 18 comes before 19 or 18 is 10 + 8.
Repeat with a different number.
[bookmark: _Toc129011451]Deconstructing 3D objects – 40 minutes
This lesson has been adapted from Activity 21.5: Deconstruct and construct from Siemon et al. (2020)
Display a collection of everyday containers, for example, tissue, cereal, cracker and chocolate boxes of different size and shape.
Ask students:
What do you know about these objects?
Can you name the 3D objects?
What 2D shapes can you see in these objects?
Model to students how to safely open the everyday object (cereal or tissue box) to display it as a flat shape.
Note: The boxes will need to be easy for students to open so thin cardboard is preferred. Boxes may need to be pre-trimmed to cut off the extra faces used to seal a box. If you do not have access to enough boxes, students can trace each of the faces of a 3D object onto a large piece of paper. The focus is identifying 2D shapes and not the concept of a net.
Provide pairs with an everyday object and have students identify the name of the 3D object.
Students open their everyday object and examine it as a flat shape. Ask:
What 2D shapes can you see?
How many 2D faces does your flat object have?
What is similar and different between the object being 2D and 3D?
In pairs, students outline and colour each face of their flat shape, identifying all the different 2D shapes.
Students glue their flat shape onto a large piece of paper or card and label all the 2D shapes they can identify (see Figure 10)
[bookmark: _Ref115084536][bookmark: _Ref114492579]Figure 10 – Flat object poster
[image: An open box with the title Rectangular prism. The flat box has been coloured in each section with rectangle written on the 4 rectangular sections. Square has been written on the 2 square sections.  ]
[bookmark: _Toc129011452]Discuss and connect the mathematics – 10 minutes
Students display their poster and go on a gallery walk.
Ask students:
What do you notice about the different posters?
What 2D shapes are the most common?
Do they all have the same number of faces?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Are students able to describe and identify the 2D shapes in the faces of a 3D object? (MA1-2DS-01, MA1-3DS-01)
Can students identify and name familiar 3D objects like rectangular prisms? (MA1-3DS-01)
What to collect:
student work samples (MAO-WM-01, MA1-2DS-01, MA1-3DS-01)
	Students are not confident identifying and describing the 2D shapes in their flat 3D object.
Allow students to trace the faces of the 3D objects in different colours and identify the 2D shapes they know.
For any 2D shapes students are not familiar with, provide them with pattern blocks and the shape name to help strengthen the connection.
	Students are confident identifying and describing the 2D shapes within their flat object.
Provide students with a triangular prism made of cardboard and have students cut and identify the different 2D shapes they have discovered.
Provide students with a 3D object and challenge students to draw a flat lay of the object and identify the 2D shapes.


[bookmark: _Lesson_6:_Prism]

[bookmark: _Toc129011453]Lesson 6: Prism buildings
Core concept: Objects can have the same name but a different appearance.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
numbers have a sequence from any given number
three-dimensional objects can have the same name but be a different size and appearance.
	Students can:
sequence numbers by identifying the order and size of a given numbers
describe and compare the volume of 2 objects
explore and create rectangular prisms of different appearances from a given number of cubes
demonstrate and explain strategies for stacking and counting units to form a rectangular prism.


[bookmark: _Toc129011454]Daily number sense: Garbage cards – 20 minutes
This lesson has been adapted from Garbage! (4:44) from Thinking mathematically – Watch Garbage! (4:44) prior to playing for a greater understanding of the rules.
1. Build student understanding of ordering and sequencing numbers to 10 by playing Garbage!
Provide pairs with a deck of cards (one to ten) and students draw 10 cards each and place them individually face down in a line.
The first player draws a card from the deck and places it in the corresponding position as the face down card, for example a 4 is turned over and then it is placed where the fourth face down card is positioned.
The player then turns over the facedown card and determines where to place the card in the one to ten order. They continue play until they can no longer go.
Students continue playing against each other until there is a winner.
Note: An ace can be used as a one or use number cards from one to ten.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Can students sequence numbers by identifying the order and size of a given number? (MAO-WM-01, MA1-RWM-01)
What to collect:
observational data (MAO-WM-01, MA1-RWN-01)
	Students are not confident sequencing numbers from one to ten.
Have students sequence numbers one to five and become confident with a smaller range before moving to one to ten.
Provide students with a number chart to refer to the sequence of numbers and numbers before and after.
	Students are confident sequencing numbers from one to ten.
Provide students with a larger number range, for example 20-30. Provide them with number cards for this range.
Challenge students to sequence a number pattern, for example, counting by twos from a given number.


[bookmark: _Toc129011455]City of prisms – 30 minutes
This lesson has been adapted from City of Cubes from Boaler et al. (2018)
Display Resource 5: Architectural drawings and students turn and talk to share what they notice about the images.
Note: Include photographs of buildings within your school or local area.
Choose students to share their thinking.
The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice in the images?
What is different?
What are you wondering?
	I can identify different 3D objects like a rectangular prism and 2D shapes like rectangles.
Some of the differences are the classification structures such as height, colour, materials.
I can identify the placement of buildings and the use of positional language like in front of, between and next to.


Display Resource 6: Prism city and have students turn and talk to share what they notice in the images.
Ask student to identify the most common 3D object in Resource 6: Prism city.
Students should identify that the most common 3D object is a rectangular prism. Ask students how they know that the buildings are rectangular prisms.
Note: Students should correctly state the features of a rectangular prism.
Rectangular prism: A 3D object with 6 rectangular faces, 8 vertices (corners – the point where 3 or more faces meet) and 12 straight edges (the line segment where 2 or more faces meet). It has length, width, and height.
Provide pairs with a collection of interlocking cubes and challenge students to create their own rectangular prism city using all the cubes (see Figure 11).
[bookmark: _Ref115084599][bookmark: _Ref114492700]Figure 11 – Prism city
[image: A collection of rectangular prisms made from interlocking cubes. ]
Note: When creating a rectangular prism, students should make layers and ensure there are no gaps between units.
As students are building their city, ask:
Can you describe your city?
What is similar and different between your buildings?
What makes the rectangular prisms different?
Have you had to change any buildings to use all the interlocking cubes?
Students display their rectangular prism city and go on a gallery walk to see how other pairs have created their city.
[bookmark: _Toc129011456]Discuss and connect the mathematics – 10 minutes
Select students to share their different rectangular prisms.
Ask students:
Which of your buildings has the smallest number of cubes? How do you know?
Which of your buildings has the largest number of cubes? How do you know?
Do any of your buildings have the same number of cubes? How do you know?
How do you know your buildings are rectangular prisms?
Note: This discussion provides the beginning links to volume. Students need to keep at least one of their buildings for Lesson 7.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Are students able to create rectangular prisms from a given number of cubes? (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
Can students describe and compare the volume of 2 objects? (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
Are students able to demonstrate and explain strategies for stacking and counting units to form a rectangular prism? (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
What to collect:
observational data (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
	Students are not confident creating rectangular prisms from a given number of cubes and/or comparing the volume.
Provide students with a small, even amount of cubes and challenge them to build 2 towers.
Guide students to count-by-ones to compare the total of 2 towers. Provide them with the language that one of the prisms has a greater number of cubes and ‘takes up more space’.
	Students are confident creating rectangular prisms from a given number of cubes and/or comparing the volume.
Provide students with an odd amount of cubes and challenge them to only build 3 towers.
Students create multiple rectangular prisms with the same volume but a different appearance.


[bookmark: _Lesson_7:_Turn][bookmark: _Toc129011457]Lesson 7: Turn up the volume
Core concept: Objects can have the same volume but look different.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
objects can have the same volume but look different
three-dimensional objects can be of a different appearance yet have the same volume
volume is recorded by referring to the number and type of uniform informal unit used.
	Students can:
identify and explain that volume is the amount of space an object occupies
compare models with different appearances and can recognise when they have the same volume
record volume using drawings, numerals, and words such as high, wide, and long.


[bookmark: _Toc129011458]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources.
Thinking mathematically Stage 1
Universal Resources Hub
[bookmark: _Toc129011459]Volume – 30 minutes
Choose one of the rectangular prisms from Lesson 6 and explain that the prism takes up space and this is called volume. Ask students how we can work out and record the volume of this prism. Students turn and talk to share ideas and then share with the class.
Volume: The amount of space occupied by an object.
Demonstrate to students how to record the volume of the rectangular prism (see Figure 12).
[bookmark: _Ref115084677][bookmark: _Ref114492820]Figure 12 – Volume drawing
[image: Hand drawn rectangular prism labelled, 2 cubes high, 2 cubes wide and 4 cubes long. 16 cubes altogether. ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Note: Students record the volume using simple language, 2 cubes high, 2 cubes wide and 4 cubes long. The volume is 16 cubes. Students may count the interlocking cubes by one, use skip counting or groups of to find the total volume.
Ask students to choose one building from their city in Lesson 6 and then estimate and calculate the volume. Students record the volume by either taking a photograph or drawing the model and adding text (see Figure 13).
[bookmark: _Ref115084691][bookmark: _Ref114492857]Figure 13 – Recording volume
[image: ]
Students deconstruct their model and use the same cubes to create a second rectangular prism of a different appearance (see Figure 13). Students take another photo/drawing and record the volume of their new prism. Looking at both images, students compare the total volume and appearance of each model.
[bookmark: _Toc129011460]Consolidation and meaningful practice – 20 minutes
Students deconstruct their model and use the cubes to create a third prism of a different appearance. Students take another photo/drawing and record the volume of their new prism. Looking all the images, students compare the total volume and appearance of each model (see Figure 13). Challenge students to create a fourth building of a different appearance and record the volume.
Select students to share their recordings of the different appearances of their rectangular prisms. Ask students:
How do you know the volume of your prism?
How do you know when your prism takes up more space?
Did the volume of your prism change when you changed its appearance?
Were there any challenges with making a model with the same volume in a different appearance?
If one cube is taken away from the prism, does the volume change?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students able to create rectangular prisms of different appearances using the same number of cubes? (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
Can students record volume using drawings and vocabulary such as 2 cubes high, 2 cubes wide and 4 cubes long? (MA1-3DS-01, MA1-3DS-02)
Are students able to identify and explain that volume is the amount of space an object occupies? (MA1-3DS-01, MA1-3DS-02)
What to collect:
student work samples (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
observational data (MAO-WM-01, MA1-3DS-01, MA1-3DS-02)
	Students are not confident comparing models that have the same volume with a different appearance.
Students compare their 2 models by deconstructing and constructing their model.
Students use one-to-one correspondence to recognise the volume.
Students are not confident recording the volume using drawings and vocabulary.
Provide students with word cards to stick onto their model to demonstrate high, wide, and long.
Remove the focus from drawing the model and use a digital device to record students building their model and verbally explaining the features.
	Students are confident comparing models that have the same volume with a different appearance.
Students are given a set number of interlocking cubes, for example, 24 cubes. Students create as many different prisms using all 24 interlocking cubes.
Students record the volume of each prism using the language of high, wide, and long.


[bookmark: _Lesson_8:_Internal]

[bookmark: _Toc129011461]Lesson 8: Internal volume
Core concept: Internal volume is how much a container can hold.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
internal volume can be measured using uniform informal units
internal volume can be compared and ordered.
	Students can:
compare the internal volume of 2 containers
pack cubes into rectangular containers so that there are no gaps
estimate and measure the internal volume of a container
select appropriate informal units to measure internal volume.


[bookmark: _Toc129011462]Daily number sense: Odd and even – 10 minutes
This lesson has been adapted from Odd and Even from Dice Dazzlers by Swan (2003).
1. Build student understanding of number patterns by identifying odd and even numbers.
Provide pairs with an individual whiteboard and a 20-sided die.
Students decide which player will be even and which will be odd.
Players take turns to roll the die. If an even number is rolled, the student who chose even receives a counter. If an odd number is rolled, then the student who chose odd receives a counter.
Students continue to play until a player has 10 counters.
[bookmark: _Toc129011463]Packing containers – 40 minutes
Display a variety of rectangular containers and different collections of objects, for example recycled boxes, lunchboxes, counters, teddies, blocks of different sizes, marbles, interlocking cubes, pipe cleaners, and so on.
Ask students how they would measure the internal volume of one of the containers. Students Think-Pair-Share.
Note: Listen to student discussions and responses to see if they connect their knowledge of volume from Lessons 6 and Lesson 7 to the concept of internal volume.
Build onto student responses to explain the concept of internal volume and using informal units to measure.
Internal volume (capacity): A measure of how much a container can hold.
Provide pairs with a rectangular container and students choose an informal unit to use. Students examine their container and informal unit. Then estimate and record the internal volume of the container. For example, I estimate my container has the internal volume of 62 counters.
Students work with their partner to measure and record the internal volume. For example, the internal volume of my container is 82 counters.
Note: Students may not choose the most effective informal unit. This allows them the opportunity for discovery and problem solving later in the lesson.
Students display their work and go on a gallery walk to see how other groups have measured their internal volume.
Have students consider the informal unit they chose and how they packed their container.
Ask students:
Do you think you have accurately measured the internal volume?
Would you use a different informal unit? Why?
Were your informal units all the same size? Does size make a difference to the internal volume?
How close was your estimation from your measurement?
Ask students to consider a way to measure the container so there are no gaps using an efficient packing and stacking method.
Note: Through this discussion, students should recognise that blocks/interlocking cubes are the most effective informal unit to use as they can be packed with no gaps.
Provide students with a collection of blocks/interlocking cubes. Students estimate and record what they think the internal volume might be. They then measure the internal volume using their informal units.
Note: If students have correctly used uniform informal units like blocks/interlocking cubes during their first measure and understand that they need to be packed and stacked to avoid gaps, have these students attempt to draw a diagram and label with the internal volume using high, wide, and long.
[bookmark: _Toc129011464]Consolidation and meaningful practice – 20 minutes
Provide all pairs with a sticky note to write the total measurement of their internal volume.
On the carpet construct a long line of masking tape to represent a number line.
Ask students to come and place their container with their sticky note along the number line. Students need to compare the size of the internal volumes to ensure they have placed their container in the correction position.
Summarise the lesson together, drawing out some key mathematical ideas.
Ask students:
Which container has the largest internal volume?
Which container has the smallest internal volume?
Do any of the containers have the same internal volume?
Are you surprised by the position of any of the internal volumes?
Why is it important to use uniform informal units?
Why is it important that there are no gaps when packing and stacking?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for.
Are students able to compare the internal volume of 2 containers? (MAO-WM-01, MA1-3DS-02)
Are students able to pack cubes into rectangular containers so that there are no gaps? (MA1-3DS-02)
Can students estimate and measure the internal volume of a container? (MAO-WM-01, MA1-3DS-02)
Can students select appropriate informal units to measure internal volume? (MAO-WM-01, MA1-3DS-02)
What to collect:
student work samples (MAO-WM-01, MA1-3DS-02)
observational data (MAO-WM-01, MA1-3DS-02)
	Students are not confident stacking and packing containers and identifying the need for no gaps.
Provide students with a small container and the correct number of blocks. Students are challenged to fit all the blocks into the container.
Demonstrate using round objects to pack a container and compare it to the container packed with cubes. Have students identify gaps and space created by the round object.
	Students are confident stacking and packing containers and identifying the need for no gaps.
Students draw a diagram and label with the internal volume using high, wide, and long for one of their containers.
Challenge students to construct a model of the height, length and width of their container and use this information to determine the total internal volume.


[bookmark: _Resource_1:_2D][bookmark: _Toc129011465]Resource 1: 2D shapes
[image: ]


[bookmark: _Resource_2:_Making][bookmark: _Toc129011466]Resource 2: Making one dollar
[image: Title: Can you make one dollar? A collection of coins inside and outside a box.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_3:_Shape][bookmark: _Toc129011467]Resource 3: Shape shadows
[image: ]
[bookmark: _Resource_4:_Shadows]‘Shape: Shadows’ by Australian Government Department of Education is licensed under CC BY-NC-SA 4.0

[bookmark: _Resource_4:_Shadows_1][bookmark: _Toc129011468]Resource 4: Shadows table
[image: Table with titles 3D object and 2D shape shadow/s. In the 3D column a cube, cylinder, rectangular prism, sphere and cone are pictured. ]


[bookmark: _Resource_5:_Architectural][bookmark: _Toc129011469]Resource 5: Architectural drawings
[image: 2 photos of city buildings. 2 photos of city illustrations.]
[bookmark: _Resource_6:_Prism]‘buildings illuminated city’ by hbieser, ‘sketch city skyline architecture’ by LUCASGREY, ‘abu dhabi city skyline emirates’ by neil dodhia, ‘architecture tower building design drawing lines’ by ractapopulous are used in accordance with the Pixabay License.
[bookmark: _Resource_6:_Prism_1][bookmark: _Toc129011470]Resource 6: Prism city
[image: 2 photos of city skylines.]
‘architecture office city business’ by ArtisticOperations, ‘white cloud stratus cirrus building’ by lin2015 are used in accordance with the Pixabay License.

[bookmark: _Toc129011471]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Focus area and outcomes
	Content groups and content points
	Lessons

	Representing whole numbers A
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5)
Continue and create number patterns
model and describe ‘odd’ and ‘even’ numbers using items paired in two rows
Represent numbers on a line
sequence numbers and arrange them on a line by considering the order and size of those numbers (CPr5)
locate the approximate position of multiples of 10 on a model of a number line for 0 to 100 (CPr5)
Represent the structure of groups of ten in whole numbers
partition two-digit numbers to show quantity values (NPV4)
	1, 2, 5, 6, 8

	Representing whole numbers B
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	Form, regroup and rename three-digit numbers
recognise units of 100 (UnM5, NPV5)
	3

	Two-dimensional spatial structure A
MAO-WM-01
MA1-2DS-01
MA1-2DS-02
	Recognise and classify shapes using obvious features
explore, manipulate and describe features of polygons (UGP3)
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)
identify shapes presented in different orientations (UGP2)
	1–5

	Three-dimensional spatial structure A
MAO-WM-01
MA1-3DS-01
MA1-3DS-02
	3D Objects: Recognise familiar three-dimensional objects
use the term ‘three-dimensional’ to describe a range of objects (UGP2-UGP3)
distinguish between objects, which are three-dimensional (3D) and shapes which are two-dimensional (2D)
identify and name familiar three-dimensional objects, including cubes, cylinders, spheres and rectangular prisms
3D Objects: Sort and describe three-dimensional objects
manipulate and describe familiar three-dimensional objects (UGP2)
use the term ‘surface’ in describing familiar three-dimensional objects
sort familiar three-dimensional objects according to obvious features
use the term ‘face’ to describe the flat surfaces of three-dimensional objects with straight edges (UGP2-UGP3)
select and name a familiar three-dimensional object from a description of its features
Volume: Measure and compare the internal volumes (capacities) of containers by filling
select appropriate informal units to measure the capacities of containers
compare the internal volumes of two or more containers using appropriate uniform informal units (UuM3)
estimate how much a container holds by referring to the number and type of uniform informal units used and check by measuring (UuM3-UuM4)
Volume: Measure the internal volume (capacity) of containers by packing
pack cubic units (eg blocks) into rectangular containers so that there are no gaps
recognise that cubes pack better than other objects in rectangular containers (Reasons about spatial structure)
estimate and measure the internal volume of a container by filling the container with uniform informal units and counting the number of units used
explain that if there are gaps when packing and stacking, this will affect the accuracy of measuring the internal volume
Volume: Construct volumes using cubes
explore different rectangular prisms that can be made from a given number of cubes
record volumes, referring to the number and type of uniform informal unit used
	1–8

	Three-dimensional spatial structure B
MAO-WM-01
MA1-3DS-01
MA1-3DS-02
	3D Objects: Describe the features of three-dimensional objects
describe three-dimensional objects (prisms) using the terms ‘face’, ‘edge’ and ‘vertex’
represent three-dimensional objects by making simple models
recognise and name flat surfaces of three-dimensional objects as two-dimensional shapes
Volume: Compare containers based on internal volume (capacity) by filling and packing
compare, order and record the internal volumes (capacities) of two or more containers by measuring each container in uniform informal units (UuM3-UuM4)
estimate internal volume (capacity) by referring to the number and type of uniform informal unit used (UuM3)
Volume: Compare volumes using uniform informal units
compare models with different appearances, recognising when they have the same volume (Reasons about spatial structure)
record the results of volume comparisons using drawings, numerals and words, referring to the units used
	1–8
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