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Multiplicative thinking involves flexible use of multiplication and division concepts, strategies and representations
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[bookmark: _Toc170315580]Unit description and duration
This unit develops the big idea that multiplicative thinking involves flexible use of multiplication and division concepts, strategies and representations.
In this 2-week unit students are provided opportunities to:
investigate arrays and partially covered area models to support multiplicative thinking
apply knowledge of multiplication to estimate, measure and compare area using square centimetres and square metres
measure and compare volume using the layer structure and recording in cubic centimetres.
[bookmark: _Toc170315581]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
MA2-RN-02 represents and compares decimals up to 2 decimal places using place value
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
MA2-MR-02 completes number sentences involving multiplication and division by finding missing values
MA2-2DS-01 compares two-dimensional shapes and describes their features
MA2-2DS-03 estimates, measures and compares areas using square centimetres and square metres
MA2-3DS-01 makes and sketches models and nets of three-dimensional objects including prisms and pyramids
MA2-3DS-02 estimates, measures and compares capacities (internal volumes) using litres, millilitres and volumes using cubic centimetres
[bookmark: _Toc170315582]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc170315583]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
using patterns and array structures to support multiplicative thinking
applying knowledge of multiplication to estimate, measure and compare area
applying knowledge of multiplication to measure and compare volume using the row, column, layer structure.
In NSW classrooms there is a diverse range of students, including Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students, and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.

[bookmark: _Toc170315584]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
use the structure of the area model to represent multiplication and division
	Lesson core concept: comparing features adds precision to the description of shapes and objects.
Core concept learning intention:
compare and describe features of two-dimensional shapes
	Lesson duration: 60 minutes
Resource 1 – How many tiles?
Resource 2 – student shapes
Resource 3 – additional shapes
Resource 4 – teacher shape sort
Large sheet of paper
Scissors
Writing materials

	Lesson 2
Daily number sense learning intention:
use the structure of the area model to represent multiplication and division
	Lesson core concept: multiplicative thinking is based on pattern and structures.
Core concept learning intentions:
use known number facts and strategies
use number properties to find related multiplication facts
	Lesson duration: 60 minutes
Resource 5 – partial array cards
Resource 6 – partial array products
Resource 7 – cupcake arrays
Resource 8 – lots of cupcakes
Resource 9 – smaller cupcake order
Resource 10 – missing muffins array
Large sheets of paper
Scissors (optional)
Square-centimetre grid paper
Writing materials

	Lesson 3
Daily number sense learning intention:
use the structure of the area model to represent multiplication and division
	Lesson core concept: structures can support multiplicative thinking.
Core concept learning intentions:
use the structure of the area model to represent multiplication and division
use square centimetres to measure and estimate the areas of rectangles
	Lesson duration: 60 minutes
Resource 11 – partial grid
Resource 12 – untorn rectangles
Resource 13 – torn shapes
Resource 14 – grey rectangle
Multiplication grid
Individual whiteboards 
Square-centimetre grid paper
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: area relates to the measurement of two-dimensional space.
Core concept learning intentions:
use square centimetres to measure and estimate the areas of rectangles
measure the areas of shapes using the grid structure
use number properties to find related multiplication facts
	Lesson duration: 65 minutes
Resource 15 – chocolate problem
30 cm rulers
Scissors
Square-centimetre grid paper
Writing materials

	Lesson 5
Daily number sense learning intention:
make connections between fractions and decimal notation
	Lesson core concept: mathematicians estimate, measure and compare area.
Core concept learning intentions:
represent and solve problems involving multiplication fact families
use square metres to measure and estimate the areas of rectangles
compare surfaces using familiar metric units of area
	Lesson duration: 70 minutes
Resource 16 – units of measurement
Chalk
Cones or witches hats
Individual whiteboards or student workbooks 
Metre rulers

	Lesson 6
Daily number sense learning intention:
make connections between fractions and decimal notation
	Lesson core concept: volume relates to the measurement of three-dimensional space.
Core concept learning intentions:
make models of three-dimensional objects to compare and describe key features
compare objects using familiar metric units of volume
connect three-dimensional objects and two-dimensional representations
	Lesson duration: 70 minutes
Resource 17 – decimal height fight
Resource 18 – different nets
Resource 19 – building blocks
Polypad
Connecting cubes
Isometric dot paper
Student devices

	Lesson 7
Daily number sense learning intention:
make connections between fractions and decimal notation
	Lesson core concept: standard units are an efficient way to communicate volume.
Core concept learning intentions:
use square centimetres to measure and estimate the areas of rectangles
compare objects using familiar metric units of volume
	Lesson duration: 60 minutes
Resource 20 – decimal chains
Resource 21 – prism volume
Resource 22 – recording sheet
20 cm × 10 cm grid paper
MAB units
Scissors
Sticky tape
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: mathematicians measure and compare volumes.
Core concept learning intentions:
represent and solve word problems with number sentences involving multiplication or division
compare objects using familiar metric units of volume
connect three-dimensional objects and two-dimensional representations
	Lesson duration: 65 minutes
Resource 23 – volume problem
Resource 24 – volume problem 2
Connecting cubes
Square-centimetre grid paper
Student whiteboards
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc170315585]Lesson 1
Core concept: comparing features adds precision to the description of shapes and objects.
[bookmark: _Toc170315586]Daily number sense – tiling problem – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use the structure of the area model to represent multiplication and division.
	Students can:
create and represent multiplicative structure, moving from arrays to partially covered area models.


This activity is an adaptation of Partial Arrays from AAMT by The Australian Association of Mathematics Teachers (AAMT) Inc.
Display Resource 1 – How many tiles? Ask the following questions:
How many tiles can you see?
How many tiles would there be if this was a complete grid? How do you know?
What multiplication and division facts are represented by this grid?
What would it look like if the complete grid was doubled?
How many tiles would there be then?
With a partner, students create their own partial arrays or grids on an individual whiteboard. Students ask their partner to determine how many tiles they would need if it was complete.
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students create and represent multiplicative structure, moving from arrays to partially covered area models? 
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.2, 2A.3.


[bookmark: _Toc170315587]Core lesson – shape sort – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
compare and describe features of two-dimensional shapes.
	Students can:
describe and compare two-dimensional shapes, including parallelograms, rectangles, rhombuses, squares, trapeziums and kites
identify and describe polygons that have parallel sides and those that do not
identify right angles in shapes.


Revise the definition of parallel lines, angles and right angles with students.
Parallel lines: two lines in the same plane that have no points of intersection and have the same gradient (slope).
Angle: the amount of turn or opening between 2 straight arms.
Right angle: two perpendicular straight lines or arms that meet at a vertex (corner) which makes a square. It can also be described as a quarter-turn.
Display Resource 2 – student shapes. Ask the following questions:
What features distinguish these shapes from one another?
What mathematical words could you use to describe these shapes?
What do you notice about the angles in these shapes?
Display Resource 4 – teacher shape sort. Explain that this is a Venn diagram. It is used to sort different categories and show where there may be similarities. Ask the following questions:
What might the labels be for these categories? (at least one pair of parallel lines, has at least one right angle).
Why is there an overlap with the circles in the Venn diagram? (The square and rectangle have at least one pair of parallel lines and at least one right angle. They fit into both categories).
Students work together in small groups to cut and sort the shapes into categories and label the categories according to specific features. Give each group Resource 2 – student shapes and a pair of scissors.
Conduct a gallery walk. Ask the following questions:
Which shapes were easy to sort?
Which shapes were difficult to sort?
Do you notice any similarities between your ideas and other groups?
What new ideas do you have?
Are there shapes that can fit into more than one group?
Are there ways of sorting so that there are more than 2 groups?
Give students the opportunity to sort their shapes again.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot describe and compare two-dimensional shapes, including parallelograms, rectangles, rhombuses, squares, trapeziums and kites.
Provide students with one specific feature at a time for sorting the shapes. For example, right angles. Support students to identify that feature in each shape.
Students compare 2 shapes. For example, support students to identify and describe what is the same and what is different between a square and a trapezium.
	Students can describe and compare two-dimensional shapes, including parallelograms, rectangles, rhombuses, squares, trapeziums and kites.
Provide students with Resource 3 – additional shapes. Challenge students to sort them into as many combinations as possible.
Provide students with Maths Venns. Challenge students to draw a quadrilateral that could belong in each of the regions.


[bookmark: _Toc170315588]Discuss and connect the mathematics – 15 minutes
Conduct another gallery walk after the second opportunity for sorting shapes. Ask the following questions:
What new ideas do you have now?
What are some new categories that have been created?
Record student ideas onto an anchor chart that displays the properties of the shapes discussed. Emphasise the use of the terms ‘parallel lines’, ‘angles’ and ‘right angles’.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students describe and compare two-dimensional shapes, including parallelograms, rectangles, rhombuses, squares, trapeziums and kites? [MAO-WM-01, MA2-2DS-01]
Can students identify and describe polygons that have parallel sides and those that do not? [MAO-WM-01, MA2-2DS-01]
Can students identify right angles in shapes? 
[MAO-WM-01, MA2-2DS-01]
	Links to National Numeracy Learning Progressions (NNLP):
UGP2, UGP3, UGP4, UGP6.




[bookmark: _Lesson_2][bookmark: _Toc170315589]Lesson 2
Core concept: multiplicative thinking is based on pattern and structures.
[bookmark: _Toc170315590]Daily number sense – partial array bingo – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use the structure of the area model to represent multiplication and division.
	Students can:
create and represent multiplicative structure, moving from arrays to partially covered area models.


This activity is an adaptation of Array bingo – partially covered arrays from Mathematics K–6 resources by the State of New South Wales (Department of Education).
1. Prior to the lesson print and cut Resource 5 – partial array cards and Resource 6 – partial array products ensuring there is one set between each pair of students.
Give pairs of students Resource 5 – partial array cards and Resource 6 – partial array products.
Each player selects 6 partial array cards and places them face up in a row. Students set aside the remaining array cards.
Students place the product cards in a pile facing down.
Players take turns to pick up a product card and check if they have the matching partial array card. If they do, the student turns the array card face down. If both players have the matching array card, they both turn their matching array card face down.
If neither player has the matching array card, that turn is missed and the product card is set aside. The next player turns over a product card from the pile.
The winner is the first player to turn down all their partial array cards and say bingo.
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students create and represent multiplicative structure, moving from arrays to partially covered area models? 
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.2, 2A.3.


[bookmark: _Toc170315591]Core lesson – tray arrays – 35 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use known number facts and strategies
use number properties to find related multiplication facts.
	Students can:
apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8
use flexible partitioning within multiplication.


This activity is adapted from Multiplication: reSolve Bakery from reSolve by Australian Academy of Science.
Display Resource 7 – cupcake arrays. Ask the following questions:
How many cupcakes are in this box?
How do you know?
Allow students time to record a strategy or multiple strategies on individual whiteboards.
Ask the following questions:
How many were in one row?
How did you group the cakes to work out how many cupcakes were in the box in total?
How could you partition the rows of cupcakes to make it easier to work with?
Select students to share different responses and ways of seeing the 36 cupcakes. For example:
Two sixes is 12. I can see 12, 24, 36. Three twelves is 36.
Three sixes is 18, and double that make 6 sixes which is 36.
Five sixes is 30 and one more 6 is 36.
Display and read Resource 8 – lots of cupcakes. Explain that students are looking to find a variety of efficient ways to find the total number of mini cupcakes.
Provide small groups of students with copies of Resource 8 – lots of cupcakes, a large sheet of paper and writing materials. Students record the strategies they use to determine the total number of mini cupcakes. They may wish to cut the arrays or use writing materials to show how they have partitioned the larger array.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use flexible partitioning within multiplication.
Provide students with Resource 9 – smaller cupcake order. Support students to partition the array into smaller parts to determine the total. For example, 2 fives and another 2 fives and another 2 fives, up to 12 fives or 10 fives and 2 more fives. Support students to partition the array into threes and then double the result.
Provide students with square-centimetre grid paper and cut out a rectangle measuring 9 by 12. Support students to partition the rectangle into multiples they are familiar with using the grid lines.
	Students can use flexible partitioning within multiplication.
Provide students with Resource 10 – missing muffins array. Ask students to record their strategies in determining how many muffins there were initially and how many were eaten.
Students create their own missing muffin problem for a partner to solve.


[bookmark: _Toc170315592]Discuss and connect the mathematics – 10 minutes
Select a variety of student work samples to share with the class. Discuss the following:
Which multiplication facts were most helpful to find the total number of mini cupcakes?
How did partitioning help you to work out the total number of mini cupcakes?
What is similar about these strategies? What is different?
Which strategy is the most efficient? Why?
Would these strategies be efficient with a different number of mini cupcakes?
Highlight student work samples that demonstrate the use of the associative property. If no student work samples illustrate this idea, use Figure 1 to model for the class. Explain that 9 × 12 can be partitioned into 9 threes and then doubled and doubled again. This can be represented by the number sentence (9 × 3) × 2 × 2 (see Figure 1).
[bookmark: _Ref163050998]Figure 1 – associative property
[image: ]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8? [MAO-WM-01, MA2-MR-01]
Can students use flexible partitioning within multiplication? 
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP/AT/MT: 2A.4, 2A.11.


[bookmark: _Lesson_3][bookmark: _Toc170315593]Lesson 3
Core concept: structures can support multiplicative thinking.
[bookmark: _Toc170315594]Daily number sense – partial grid – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
use the structure of the area model to represent multiplication and division.
	Students can:
create and represent multiplicative structure, moving from arrays to partially covered area models.


1. Display Resource 11 – partial grid. Ask students the following questions:
What do you notice?
How can the squares help you solve this problem?
What are you visualising?
How can multiplication be used to help solve division?
What advice would you give to a friend if they didn’t know how to solve this problem?
In pairs, each student creates their own partial grid on individual whiteboards and writes a division number sentence with a missing value. Students ask their partner to use the array to solve it.
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students create and represent multiplicative structure, moving from arrays to partially covered area models?
[MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.2, 2A.3.


[bookmark: _Toc170315595]Core lesson – torn shapes – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use the structure of the area model to represent multiplication and division
use square centimetres to measure and estimate the areas of rectangles.
	Students can:
move from arrays to partially covered area models
create the array structure of area using squares (1 cm × 1 cm) in rows and columns.


This activity is an adaptation of Torn Shapes from NRICH by the University of Cambridge.
Revise the definition of area.
Area: the amount of surface inside a closed flat (2D) shape.
Display Resource 12 – untorn rectangles. Explain that these rectangles are made from grids of square centimetres. Ask the following questions:
What is the area of the green and orange rectangles?
What strategies did you use to calculate the area?
How could you describe the area of the rectangles as an array? (The green rectangle shows 5 threes and the orange rectangle shows 3 fives.)
What unit of measurement is used to describe the area? (square centimetres)
What connections can you make between multiplication and area?
Display Resource 13 – torn shapes. Tell students that a class has been constructing shapes on grid paper. Some students have torn a piece out of their shapes to make a puzzle for the other students. Explain that they will be working out the area of the shapes before they were torn. Draw students’ attention to shapes E and F. Explain that these are an optional challenge.
Note: calculating the area of composite shapes is a Stage 3 expectation in Two-dimensional spatial structure. Shape E and F have been included in this lesson as an optional challenge. Stage 2 students use flexible and derived strategies to work out the missing grid squares and find the total area.
Provide small groups of students with Resource 13 – torn shapes. Move around the room to check for understanding. Ensure that students are recording the area of the rectangles using square centimetres and describing the array. Support any students using one-to-one counting strategies to think about multiplication facts to find the total area. Ask the following questions:
What strategies can you use to determine the area of the whole rectangle?
Do you have all the information necessary to work out the area of the whole rectangle?
What multiplication facts could you use?
How did your thinking change when calculating the area of shape E and F?
Select students to share their strategies for determining the area of the different shapes. Address any errors or student misconceptions.
Display Resource 14 – grey rectangle and provide a copy to the students. Ask the following questions:
What is the smallest area possible for this shape?
What are some other possible areas for this rectangle?
I think it is possible for the area to be 39 square centimetres. Do you agree?
Is it possible for the area to be 22 square centimetres? How do you know?
Students record their strategies and solutions to the discussion questions.
Select students to share their solutions. Ask the following questions:
· Why are there so many possibilities for the area of this shape?
· What patterns do you notice in all the possibilities?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot move from arrays to partially covered area models.
Students recreate shapes A, B, C and D from Resource 13 – torn shapes as complete grids on square-centimetre grid paper. Students identify the grid formed by the rectangle and calculate the area.
Support students with the use of a multiplication grid to find possible products when given a partially covered area model.
	Students can move from arrays to partially covered area models.
Students tear more than 2 pieces from their more complex shapes and swap with a partner to determine the possible areas of the whole shape.
Students create shapes composed of 2 or more rectangles joined together and determine the area of the composite shape.


[bookmark: _Toc170315596]Discuss and connect the mathematics – 10 minutes
Write the following problem on the board: A rectangle had an area of 36 square centimetres. What might it look like?
Students work individually to record their ideas on a whiteboard. Ask the following questions:
What strategies did you use to solve this problem?
How many different solutions are there? 
How do you know you have found all the possible solutions?
How did multiplication and division help you with this problem?
Note: Stage 2 students calculate the area of rectangles and squares. Remind students that squares are a special type of rectangle with all 4 sides equal in length.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students move from arrays to partially covered area models? [MAO-WM-01, MA2-MR-01]
Can students create the array structure of area using squares (1 cm × 1 cm) in rows and columns? [MAO-WM-01, MA2-2DS-03]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5, MuS6
UuM5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 2A.1, 2A.2, 2A.3.


[bookmark: _Lesson_4]

[bookmark: _Toc170315597]Lesson 4
Core concept: area relates to the measurement of two-dimensional space.
[bookmark: _Toc170315598]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc170315599]Core lesson – equivalent areas – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use square centimetres to measure and estimate the areas of rectangles
measure the areas of shapes using the grid structure
use number properties to find related multiplication facts.
	Students can:
recognise that rectangles with different side lengths can have the same area
use the associative property within multiplication to regroup the factors.


Display and read aloud Resource 15 – chocolate problem.
Provide pairs or small groups of students with square-centimetre grid paper, scissors and writing materials.
Students use the materials to model the problem.
Discuss:
Who was correct, Rohan or Hawon?
How did you work this out?
What is a multiplication number sentence that can be written to describe how the area of each chocolate bar was calculated?
How is the number sentence 8 × 4 the same as 16 × 2?
Can you see a connection with the numbers (factors) that would explain why this is true?
What properties of multiplication make this true?
Explain to students that 8 × 4 = 16 × 2 and we can explain this using the associative property. Demonstrate that 8 × 4 can be rewritten as 8 × (2 × 2) where the grouping symbols indicate that 2 × 2 is the first part of the multiplication. Demonstrate that 16 × 2 can also be rewritten as (8 × 2) × 2, where the grouping symbols have moved to indicate that 8 × 2 is the first part of the multiplication. The grouping symbols demonstrate how the factors have been regrouped.
Pose the following problem: Which will increase the area of a rectangle more, doubling the width or doubling the length?
Ask students to make a prediction. Provide small groups of students with square-centimetre grid paper, writing materials and rulers to investigate this problem.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise that rectangles with different side lengths can have the same area.
Supply students with 24 counters to model different rectangles that make an array of 24. Support students to transfer each of the different arrays onto grid paper. Use the drawings to identify that rectangles with different side lengths can have the same area.
Support students to partition a larger rectangle by identifying smaller arrays so that they can calculate the total area.
	Students can recognise that rectangles with different side lengths can have the same area.
Pose the following question to students: What would happen if the rectangle was quadrupled in width or length? What happens to the dimensions and area of the rectangle?
Students create a large rectangle with clearly labelled dimensions. Students swap with a partner and ask their partner to calculate the original dimension of a smaller rectangle that has been quadrupled in length or width to form the larger rectangle.


[bookmark: _Toc170315600]Discuss and connect the mathematics – 15 minutes
Ask students the following questions:
What did you discover when investigating the question: Which will increase the area of a rectangle more, doubling the width or doubling the length?
What happened to the dimensions of the rectangles after the length was doubled?
What happened to the dimensions of the rectangles after the width was doubled?
What patterns do you notice in the numbers used?
How could this be represented in a multiplication sentence to show what happened to the original rectangle?
How can you use grouping symbols to communicate your thinking to someone else?
What properties of multiplication did you notice during this activity?
Draw a rectangle with dimensions 5 cm × 3 cm. Explain that when this rectangle’s length dimension is doubled, the new dimensions are 10 cm × 3 cm. Explain that when this rectangle’s width dimension is doubled, the new dimensions are 5 cm × 6 cm. Even though the dimensions of the new rectangles are different to one another, the area is the same. We can explain this as the dimensions of the rectangles doubling on one side but halving on the other. For example, 5 cm doubled becomes 10 cm and 6 cm halved becomes 3 cm. The associative property is also demonstrated when a rectangle with the dimensions 5 cm × 3 cm is doubled. This can be represented by 5 cm × (3 cm × 2 cm) or (5 cm × 2 cm) × 3 cm.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise that rectangles with different side lengths can have the same area? [MAO-WM-01, MA2-2DS-03]
Can students use the associative property within multiplication to regroup the factors? [MAO-WM-01, MA2-MR-01] 
	Links to National Numeracy Learning Progressions (NNLP):
UuM6, UuM7
UGP6
MuS6.




[bookmark: _Lesson_5][bookmark: _Toc170315601]Lesson 5
Core concept: mathematicians estimate, measure and compare area.
[bookmark: _Toc170315602]Daily number sense – benchmark fractions – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
make connections between fractions and decimal notation.
	Students can:
make connections between fractions and decimal notation for key benchmark values.


This activity is an adaptation of Simple fractions as percentages at NZ Maths by the New Zealand Ministry of Education.
1. Show students a stack of 2 interlocking cubes of different colours (see Figure 2).
[bookmark: _Ref163051712]Figure 2 – two interlocking cubes
[image: Two interlocking cubes stacked on top of one another. A blue block is on top of an orange block.]
Ask the following questions:
What fractions can be seen?
Could we use interlocking cubes to represent the same fraction in another way?
Model half as 5 blue cubes and 5 yellow cubes. Explain that the model shows the fraction  and .
Ask: How is half written as a decimal? Explain that we read the decimal 0.5 as half or 5 tenths.
Give students interlocking cubes. Ask students to use the cubes to represent and . For example,  can be represented as 2 blue cubes connected to 6 yellow cubes or 1 blue cube connected to 3 yellow cubes. Ask the following questions:
How did you represent ?
How did you represent ?
How do you know you’ve represented these fractions accurately?
Why are there so many ways of representing a fraction?
How are and  written as decimals?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students make connections between fractions and decimal notation for key benchmark values? [MAO-WM-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7
InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3.


[bookmark: _Toc170315603]Core lesson – playground areas – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
represent and solve problems involving multiplication fact families
use square metres to measure and estimate the areas of rectangles
compare surfaces using familiar metric units of area.
	Students can:
describe multiplication problems using for each and times as many
record areas in square metres using numerals and words
estimate the areas of squares and rectangles in square metres
estimate before measuring to determine the larger of 2 rectangular areas in square metres.


Display Resource 16 – units of measurement. Ask the following questions:
What is similar? What is different?
When might square metres be used for measurement?
Are these images true to size? How do you know?
Show students the size of a square metre by using several metre rulers.
Explain to students that the school principal wants to know how to organise the class in different seating arrangements in the playground to take up different areas. The principal wants to compare the area taken up by a class when they are sitting in 2, 3, 4 and 5 rows.
Take the class outside and seat them in 2 rows. Mark out the rectangular area taken up by the class using cones or witches’ hats on each of the 4 corners (see Figure 3).
[bookmark: _Ref163051804]Figure 3 – area marked by cones
[image: Two rows of students. Four cones have been placed at each corner of the area they are sitting within. ]
Explain that the corners of the rectangular area are identified by the cones. The length and width of each rectangle will need to be marked out with chalk. Demonstrate how to use metre rulers and chalk to mark out the outline of the first rectangle.
Repeat the same process for 3, 4 and 5 rows. Mark the corners of the rectangles with cones but don’t mark out the length and width chalk lines.
Label each area with a different letter, for example area A, B, C and D.
Ask students to predict:
Which of these rectangles has the largest area?
What do you estimate the area of each rectangle to be?
Is your estimate reasonable? How do you know?
What unit of measurement would be used to record your estimate?
Students record their estimates for each area on a whiteboard or in their student workbook. Ensure that students record areas using square metres.
Provide small groups of students with a metre ruler and chalk. Allocate groups to the different rectangle areas. Students mark out the length and width, measure the dimensions and calculate the area. Encourage students to round their measurements to the nearest metre when determining the area.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot record areas in square metres using numerals and words.
Support students to use a metre ruler and chalk to draw square metres inside each area.
Support students to recognise the array structure within the rectangle and use multiplicative strategies to determine the total area.
	Students can record areas in square metres using numerals and words.
Ask students to determine other possible dimensions for a quadrilateral that covers a square metre.


[bookmark: _Toc170315604]Discuss and connect the mathematics – 10 minutes
Gather students together. Ask the following questions:
How did the actual measurements compare to your estimation?
What did you do to ensure the accuracy of your measurements?
Were the areas covered by students sitting in different arrangements similar in size? Why? (The different areas should be similar in size as each student sitting down should take up approximately the same area regardless of the arrangement.)
[bookmark: _Toc170315605]Consolidation and meaningful practice – 10 minutes
Pose the following problem to students: Five classes want to sit in the playground for assembly. Is there enough space for each class if the playground has an area of 100 square metres?
Students turn and talk with a partner to answer this problem based on the measurements from the lesson.
Pose the following problem to students: How much space would a class that was 3 times as large as ours take up in the playground?
Students turn and talk with a partner to answer this problem based on the measurements from the lesson.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students describe multiplication problems using for each and times as many? [MAO-WM-01, MA2-MR-01]
Can students record areas in square metres using numerals and words? [MAO-WM-01, MA2-2DS-03]
Can students estimate the areas of squares and rectangles in square metres? [MAO-WM-01, MA2-2DS-03]
Can students estimate before measuring to determine the larger of 2 rectangular areas in square metres? 
[MAO-WM-01 MA2-2DS-03]
	Links to National Numeracy Learning Progressions (NNLP):
MuS5
UuM5, UuM6, UuM7.




[bookmark: _Lesson_6][bookmark: _Toc170315606]Lesson 6
Core concept: volume relates to the measurement of three-dimensional space.
[bookmark: _Toc170315607]Daily number sense – comparing decimal heights – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
make connections between fractions and decimal notation.
	Students can:
compare and order decimals of up to 2 decimal places.


1. Display Resource 17 – decimal height fight. Ask the following questions:
Who is correct? How do you know?
What misconceptions about decimals might Rose have? How could you explain this to her?
What is the difference between Martine and Rose’s height? How can you calculate this?
Revise how to read these decimals. 1.09 is read as 1 and 9 hundredths, 1.3 is read as ‘one and three-tenths’.
Note: interpreting decimals used in different contexts can change the way that we read them. In the context of measuring height, it is appropriate to read the decimal 1.3 metres as ‘one point three’ metres. Without the context, this decimal is read as ‘one and three-tenths’. The use of the place value language to read decimals supports students conceptual understanding of the size of each part and to develop a mental image of hundredths compared to tenths. When comparing these 2 decimals, it makes more sense to compare 1 and 9 hundredths to 1 and 3 tenths.
Select 4 students and record their heights in decimal notation on the board. Ask:
Can you order these decimals from smallest to largest?
What is the difference between the smallest and largest decimal?
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students compare and order decimals of up to 2 decimal places? [MAO-WM-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.4.


[bookmark: _Toc170315608]Core lesson 1 – nets of prisms – 25 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
make models of three-dimensional objects to compare and describe key features
compare objects using familiar metric units of volume
connect three-dimensional objects and two-dimensional representations.
	Students can:
investigate the variety of nets that can be used to create a particular prism
compare the volumes of 2 or more objects made from cubic-centimetre blocks
draw different views on isometric grids of an object constructed from connecting cubes
interpret given drawings to make models of three-dimensional objects using connecting cubes (Reasons about spatial visualisation).


Brainstorm terminology used to describe 3D objects. Ensure students include mathematical words such as face, edge, vertex and net.
Display Resource 18 – different nets. Ask the following questions:
What is a net?
What three-dimensional objects do these nets form? How do you know?
How are the nets for a prism and pyramid similar? How are they different?
Display Polypad and select Geometry. Demonstrate how to recreate the nets on Resource 18 – different nets and the fold net function.
For the triangular based pyramid, click on 3D solids and select Tetrahedron.
For the cube, click on 3D solids and select Cube.
For the hexagonal based pyramid, click on 3D solids and select Pyramid.
For the square prism, click on Polygons and Shapes. Select the Square. Right click the square and select copy. Select the Rectangle. Click on the rectangle and rotate it using the black circle. Then right click on the rectangle and press copy. Create 4 rectangles and then click and drag to the desired position.
To fold the net, left click and hold to drag so that the whole net is outlined in black. Release the mouse and click on Fold net.
Explain to students that they will be using Polypad to find different nets to make a triangular based pyramid and a square prism.
Provide pairs of students with a device. Move around the room to support students to find different possibilities and check for understanding.
Ask the following questions:
How many different nets did you find? (2 for the triangular based pyramid and 16 for the square prism (see Figure 4).
What strategy did you use to find all the possibilities?
[bookmark: _Ref163052139]Figure 4 – nets of a square prism
[image: Different nets of a square prism. The image shows 16 different possibilities of nets that will make a square prism.]
Image created using the free virtual manipulatives from Polypad by Amplify.
[bookmark: _Toc170315609]Core lesson 2 – different views – 25 minutes
This activity is an adaptation of Building Blocks from NRICH by the University of Cambridge.
Display Resource 19 – building blocks. Ask:
How might you use connecting cubes to recreate these three-dimensional objects?
What would they look like from different positions?
Which of these objects has the largest volume? Which has the smallest volume?
Provide small groups of students with connecting cubes, writing materials and isometric dot paper. Students construct the three-dimensional objects using the cubes and draw their object on the isometric dot paper. Encourage students to draw their prisms from more than one viewpoint.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot investigate the variety of nets that can be used to create a particular prism.
Provide students with a deconstructed tissue box. Support students to recognise how the net can be folded to reconstruct the box. Students recreate this net using Polypad.
Students cannot draw different views on isometric grids of an object constructed from connecting cubes.
Provide students with a digital device to access the interactive Isometric Drawing Tool. Support students to view their models from different viewpoints and recreate it using the cube tool.
	Students can investigate the variety of nets that can be used to create a particular prism.
Students explore the nets of more challenging three-dimensional objects. For example, tetrahedrons and icosahedrons.
Students can draw different views on isometric grids of an object constructed from connecting cubes.
Students create their own three-dimensional objects using 10 to 20 connecting cubes and sketch one view. Students swap sketches with a partner. Their partner attempts to recreate the three-dimensional object and draws it from a different view.


[bookmark: _Toc170315610]Lesson 7
Core concept: standard units are an efficient way to communicate volume.
[bookmark: _Toc170315611]Daily number sense – decimal chains – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
make connections between fractions and decimal notation.
	Students can:
make connections between fractions and decimal notation for key benchmark values.


This activity is an adaptation of Doughnut Percents from NRICH by the University of Cambridge.
1. Prior to the lesson print and cut Resource 20 – decimal chains ensuring there is one set between each pair of students.
Explain that students will work together to create one long domino chain or 2 smaller chains. Touching ends need to have equal values (see Figure 5).
[bookmark: _Ref163052505]Figure 5 – example decimals in a chain
[image: The first domino shows a bar graph with 2 out of 4 boxes shaded and the decimal 1.0. Its orientation is horizontal.
The next domino is oriented vertically and contains a bar graph with 4 out of 4 boxes shaded and the fraction 5/10.
The next domino is oriented horizontally and contains a bar graph with 2 out of 4 boxes shaded and the fraction 3/4.
The final domino is oriented vertically and contains the decimals 0.75 and 0.5. The dominoes form a ‘U’ shape with one extra box on the left hand side.]
Teamwork and collaboration are the key to this task. Explain that:
all dominoes are face up and visible to both players
players take turns to place a domino to add to the chain
players discuss their moves, communicating their reasoning connecting fractions and decimals.
Reflect on the activity, asking questions such as:
Which dominoes were the hardest to match? Why?
Were there any that you didn’t know? Were you still able to match them? What strategy did you use?
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students make connections between fractions and decimal notation for key benchmark values? [MAO-WM-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7
InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3.


[bookmark: _Toc170315612]Core lesson – pop-up box – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use square centimetres to measure and estimate the areas of rectangles
compare objects using familiar metric units of volume.
	Students can:
use efficient strategies for counting large numbers of square centimetres
record volumes using numerals and words
construct rectangular prisms and describe the volumes in terms of layers.


This activity is an adaptation of Making Boxes from NRICH by the University of Cambridge.
Display Resource 21 – prism volume. Ask the following questions:
How could you describe the volume of this prism? (2 layers of 4 sixes).
What is the volume of this prism? How do you know? (48 cubic centimetres. Four sixes make 24 and 2 layers of 24 makes 48).
What unit of measurement is used to describe volume? (cubic centimetres).
Explain to students that it is possible to make open-top boxes by cutting out a square in each corner of a sheet of paper and folding up the sides (see Figure 6).
[bookmark: _Ref163052593]Figure 6 – making open-top boxes
[image: A sheet of paper with squares marked in each corner. These squares are labelled with the instruction to cut. The sheet of paper is marked with a red dotted line to indicate fold lines so that an open-top box can be constructed. ]
Model with a piece of square-centimetre grid paper that measures 20 cm × 10 cm. Demonstrate how to cut a 1 cm × 1 cm square from each corner of the sheet of paper and fold the sides up to make a box.
Ask students the following questions:
What is the area of the base of this box?
What strategies could we use to determine the area of the base?
How could we use the word layers to describe the volume of this box?
What will happen to the volume and area if we cut out a 2 cm × 2 cm square from each corner?
What will happen to the volume and area if we continue to cut larger squares from each corner of the paper?
Provide small groups of students Resource 22 – recording sheet, 20 cm × 10 cm grid paper, scissors and sticky tape.
Note: the same task could be completed with a plain piece of A4 paper. The benefit of using grid paper is that students will be able to quickly cut out corners of the same size and calculate the area of the base through the grid structure.
The table below outlines anticipated responses from students and possible teacher prompts to further support students.
	Anticipated response
	Possible teacher prompt

	Students cut out different sized squares in the sides.
	Draw attention to different sides of the box when it is folded. Show an example of an open-top box with equal sides.

	Students create a box but are having difficulty finding the area of the base. 
	Ask:
How many are in each row?
How many rows are there?
Can you name the array that makes the base?

	Students create a box but are using count-by-one strategies to work out the area of the base. 
	Ask: If you know there are __ centimetre squares in one row, how can you use this information for 2 rows? What about 4 rows? 

	Students create a box but are having difficulty seeing the layers of the box (height).
	Ask:
Can you fill your box with MAB units? 
How many MAB units will stack on top of one another before they reach the top of the box?


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

	Students cannot construct rectangular prisms and describe the volumes in terms of layers.
Provide students with square-centimetre grid paper measuring 10 cm × 10 cm. Support students to cut out the corners and create a box.
Provide students with MAB units to cover the base of the box. Support students to partition the base into smaller arrays to determine the larger area. Support students to stack MAB units to determine the number of layers within the box.
	Students can construct rectangular prisms and describe the volumes in terms of layers.
Provide students with square-centimetre grid paper measuring 15 cm × 15 cm. Students determine the volume of each box formed.
Provide students with the NRICH problem Open Boxes. Students work out how many cubes are needed to make boxes of varying sizes.


[bookmark: _Toc170315613]Discuss and connect the mathematics – 10 minutes
Ask the following questions:
What strategies did you use to work out the area of the base?
Did the volume of the box increase or decrease when the cut-out squares were bigger?
What patterns do you notice between the dimensions of each box?
How is the box similar and different to a rectangular prism?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use efficient strategies for counting large numbers of square centimetres? [MAO-WM-01, MA2-2DS-03]
Can students record volumes using numerals and words? 
[MAO-WM-01, MA2-3DS-02]
Can students construct rectangular prisms using cubic-centimetre blocks and describe the volumes in terms of layers? 
[MAO-WM-01, MA2-3DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM5, UuM6.




[bookmark: _Toc170315614]Consolidation and meaningful practice – 10 minutes
Pose the following question: How can the features of a net be used to determine what three-dimensional object it will create?
Students turn and talk with a partner.
Record students’ ideas on a class anchor chart.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students investigate the variety of nets that can be used to create a particular prism? [MAO-WM-01, MA2-3DS-01]
Can students compare the volumes of 2 or more objects made from cubic-centimetre blocks? [MAO-WM-01, MA2-3DS-01]
Can students draw different views on isometric grids of an object constructed from connecting cubes? [MAO-WM-01, MA2-3DS-01]
Can students interpret given drawings to make models of three-dimensional objects using connecting cubes? 
[MAO-WM-01, MA2-3DS-01]
	Links to National Numeracy Learning Progressions (NNLP):
UGP3.


[bookmark: _Lesson_7][bookmark: _Lesson_8][bookmark: _Toc170315615]Lesson 8
Core concept: mathematicians measure and compare volumes.
[bookmark: _Toc170315616]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc170315617]Core lesson – volume word problems – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
represent and solve word problems with number sentences involving multiplication or division
compare objects using familiar metric units of volume
connect three-dimensional objects and two-dimensional representations.
	Students can:
represent and solve multiplication and division (both sharing and grouping) word problems using number sentences
construct rectangular prisms using cubic-centimetre blocks and describe the volumes in terms of layers
create sketches of three-dimensional objects from different views, including top, front and side views.


Display and read aloud Resource 23 – volume problem.
Students turn and talk with a partner and record their ideas on a whiteboard.
Use the questions below to help scaffold the problem-solving process.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How can this problem be represented as a number sentence?
	60 = 12 × ? or 60 ÷ 12 = ?

	Is there more than one way of having a base of 12 cubes? What might the prism look like?
	I could have 12 cubes as one 12, 2 sixes or 3 fours. Then each of these bases would have 5 layers to make a prism of 60 cubic centimetres or cubes.

	How many possibilities are there to this problem? How do you know?
	There are 3 possibilities. I found all of them by thinking about the different ways to arrange 12 into an array.


Provide pairs of students with connecting cubes. Ask students to construct the rectangular prisms from the problem to check their calculations.
Provide students with square-centimetre grid paper and writing materials. Ask students to record the top, front and side view of the prisms on the grid paper.
Display Resource 24 – volume problem 2. Ask the following questions:
If the prism only has one layer, how many cubes would be in a layer?
If the prism has 2 layers, how many cubes would be in a layer?
How many different prisms can be made with 2 layers with a volume of 60 cubic centimetres?
What would these prisms look like from different views?
Students work individually or in pairs to develop different solutions to the problem posed and record the top, front and side view on the grid paper.
Select a variety of student work samples to share. Ask the following questions:
What was the largest number of cubes in each layer?
What was the smallest number of cubes possible in each layer?
What patterns do you see between the number of layers and the number of cubes in each layer?
How many ways did you find to rearrange each layer?
How did multiplication and division help you with this problem?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot represent and solve word problems with number sentences involving multiplication or division.
Change the problem to a prism with 24 cubes. Support students to generate solutions systematically by starting with one layer, before moving to 2, 3 and 4 layers.
Support students to rearrange each layer into different arrays. For example, 6 blocks can be arranged as 6 ones or 3 twos.
	Students can represent and solve word problems with number sentences involving multiplication or division.
Ask students to find all the possible dimensions of a rectangular prism made of 96 cubes.
Pose the following problem: The volume of a rectangular prims is 48 cubic centimetres. What might the dimensions be? If you double the lengths of the sides, what happens to the volume? (Sullivan 2018).


[bookmark: _Toc170315618]Discuss and connect the mathematics – 10 minutes
Pose the following problem to students: A rectangular prism is made of 28 cubes and has 7 layers. How many are in each layer?
Ask the following questions:
How can this problem be represented as a multiplication sentence?
How can this problem be represented as a division sentence?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent and solve multiplication and division (both sharing and grouping) word problems using number sentences? [MAO-WM-01, MA2-MR-02]
Can students construct rectangular prisms using cubic centimetre blocks and describe the volumes in terms of layers? 
[MAO-WM-01, MA2-3DS-01]
Can students create sketches of three-dimensional objects from different views, including top, front and side views? 
[MAO-WM-01, MA2-3DS-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPA4
UuM5
UGP3.




[bookmark: _Resource_1_–][bookmark: _Toc170315619]Resource 1 – How many tiles?
[image: A picture of tiles with 5 horizontal and 6 vertical to form a partial grid. There are tiles missing. 

The question reads: How many tiles would there be if this was a complete grid?
]

[bookmark: _Resource_2_–][bookmark: _Toc170315620]Resource 2 – student shapes
[image: A set of two-dimensional shapes. The shapes from left to right are: square, rectangle, kite, regular octagon, triangle, square, right angled triangle, regular pentagon, trapezium, rhombus, right angle triangle, regular hexagon.]


[bookmark: _Resource_3_–][bookmark: _Toc170315621]Resource 3 – additional shapes
[image: A set of additional two-dimensional shapes. 

The shapes from left to right are: circle, hexagon, an irregular hexagon, irregular pentagon, rhombus, irregular hexagon, trapezium, triangle, a hexadecagon, irregular hexagon, irregular hexagon and rhombus. ]

[bookmark: _Resource_4_–][bookmark: _Toc170315622]Resource 4 – teacher shape sort
[image: A Venn diagram labelled: two-dimensional shapes - similarities and differences.

The first circle shows an octagon, hexagon, trapezium and rhombus. The second circle shows a right angled triangle and a kite. The overlapping circles contain a square and a rectangle. A pentagon and triangle sit outside the diagram.]

[bookmark: _Resource_5_–][bookmark: _Toc170315623]Resource 5 – partial array cards
[image: A set of cards showing partial arrays. From left to right they are:
10 tens
10 nines
4 fives
10 twos
3 tens
3 tens
5 fives
4 rives
5 threes
2 fives
1 fives
5 twos
3 threes
3 twos
2 threes
1 three
6 tens
10 ones.]

[bookmark: _Resource_6_–][bookmark: _Toc170315624]Resource 6 – partial array products
[image: Cards with numbers. The numbers from left to right are:
6, 9, 5, 15, 20, 25, 10, 10, 10, 60, 6, 3, 100, 90, 20, 20 40, 30.]

[bookmark: _Resource_7_–][bookmark: _Toc170315625]Resource 7 – cupcake arrays
 [image: Cupcakes arranged into an array. There are 6 rows of 6 cupcakes. ]


[bookmark: _Resource_8_–][bookmark: _Toc170315626]Resource 8 – lots of cupcakes
[image: Question asks: I ordered mini cupcakes for my birthday party. How many did I order?
Below the question is an array of 9 x 12 cupcakes.]

[bookmark: _Resource_9_–][bookmark: _Toc170315627]Resource 9 – smaller cupcake order
[image: Question reads: I ordered mini cupcakes for my birthday party. How many did I order?
Below the question is an array of 5 x 12 cupcakes.
]


[bookmark: _Resource_10_–][bookmark: _Toc170315628]Resource 10 – missing muffins array
[image: An array of muffins arranged into an H shape in arrays of 4 x 12, 6 x 4 and 4 x12. Question reads: How many muffins were there to start with? How many have been eaten?]


[bookmark: _Resource_11_–][bookmark: _Toc170315629]Resource 11 – partial grid
[image: A rectangle with one row of 8 squares across the width. At the top is a number sentence showing 32 ÷ (blank) = 8.]


[bookmark: _Resource_12_–][bookmark: _Toc170315630]Resource 12 – untorn rectangles
[image: A green rectangle showing a 5 x 3 grid.
An orange rectangle showing a 3 x 5 grid.]


[bookmark: _Resource_13_–][bookmark: _Toc170315631]Resource 13 – torn shapes
 [image: 6 different coloured grid arrays, all with sections missing. 
A. a 3 x 5 orange rectangle.
B. a 4 x 8 blue rectangle.
C. a 5 x 3 green rectangle.
D. a 5 x 6 green rectangle.
E. an L-composite orange shape with 2 rows of 6 and then 3 rows of 3.
F. a composite purple shape with one row of 3, 2 rows of 6 and another row of 3.]


[bookmark: _Resource_14_–][bookmark: _Toc170315632]Resource 14 – grey rectangle
 [image: A rectangle with 3 rows of grid overlay. There is a chunk missing. It is hard to tell how big the original rectangle is. It has at least 3 rows of 6 squares. ]


[bookmark: _Resource_15_–][bookmark: _Toc170315633]Resource 15 – chocolate problem
[image: Two students with speech bubbles above their head.

Rohan says, 'My chocolate bar is 8 cm wide and 4 cm long. My chocolate bar has the largest area, it’s taller than yours!'

Hawon says, 'My chocolate bar is 16 cm wide and 2 cm long. My chocolate bar has the largest area, it’s wider than yours!']


[bookmark: _Resource_16_–][bookmark: _Toc170315634]Resource 16 – units of measurement
[image: Two squares representing units of measurement.
A small square showing that each side length is 1 cm.
A larger white square with 2 arrows showing that each side length is 1 m.]

[bookmark: _Resource_17_–][bookmark: _Toc170315635]Resource 17 – decimal height fight
[image: Two girls with speech bubbles above their heads. 
Girl 1 says, 'I’m Rose and my height is 1.09 metres. I am the tallest!'
Girl 2 says, 'I’m Martine and my height is 1.3 metres. I am the tallest!']


[bookmark: _Resource_18_–][bookmark: _Toc170315636]Resource 18 – different nets
[image: An assortment of 4 different nets on a page.

The first is a triangular orange net which is made up of 4 triangles. 

The second is a blue cube net made of 6 squares arranged in a lower case t-shape.

The third is a blue rectangular net made of 4 rectangles in a row and 2 squares on opposite sides of the second rectangle.

The fourth is a net with a pink hexagon in the middle. There are yellow triangles attached to each sides of the hexagon. ]
Image created using the free virtual manipulatives from Polypad by Amplify.

[bookmark: _Resource_19_–][bookmark: _Toc170315637]Resource 19 – building blocks
[image: Four sets of 3D models built with interlocking blocks.

The first is a yellow model made of 4 blocks arranged in an L shape.
The second is a purple model with 3 blocks on the base arranged in an L shape. There is one block on top.
The third is a red model made of 5 blocks. They are arranged like a plus sign.

The fourth is a green model with 2 layers. There are 6 green blocks arranged randomly but connected together on the first layer. There is one block on the top layer.]


[bookmark: _Resource_20_–][bookmark: _Toc170315638]Resource 20 – decimal chains
 [image: A set of 8 dominoes each with 2 images or values on them.

Domino 1: 5/10 and a bar model showing 4/4.
Domino 2: 1 and 1/4.
Domino 3: 0.25 and a bar model showing 3/4.
Domino 4: 0.75 and 0.5.
Domino 5: A bar model showing 2/4 and the fraction notation, 3/4.
Domino 6: 1/2 and a bar model showing 1/4.
Domino 7: 0.5 and a bar model showing 4/4.
Domino 8: a bar model showing 2/4 and the decimal notation,1.0.]

[bookmark: _Resource_21_–][bookmark: _Toc170315639]Resource 21 – prism volume
[image: A rectangular prism showing 2 layers of 24 blocks. The 24 blocks in each layer are arranged into an array of 4 sixes. ]


[bookmark: _Resource_22_–][bookmark: _Toc170315640]Resource 22 – recording sheet
	Length and width of the square cut out
	Area of the base
	Describe the volume in layers

	1 cm
	cm2
	

	2 cm
	cm2
	

	3 cm
	cm2
	

	4 cm
	cm2
	




[bookmark: _Resource_23_–][bookmark: _Toc170315641]Resource 23 – volume problem
[image: A volume word problem reading: I made a rectangular prism out of 60 cubes. It has a base of 12 cubes. How many layers high is it? 

There is an image of a layer of 12 cubes arranged into 3 fours. An arrow is beside it labelled '? layers'.]


[bookmark: _Resource_24_–][bookmark: _Toc170315642]Resource 24 – volume problem 2
[image: A word problem which states: I made a rectangular prism out of 60 cubes.  

How many layers high could it be?
How many cubes would each layer have? 

There is a black and white rectangular prism underneath with 3 question marks labelling the height, width and depth.]


[bookmark: _Toc170315643]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Representing numbers using place value B: Decimals: Make connections between fractions and decimal notation
[MAO-WM-01, MA2-RN-02]
	
	
	
	
	
	
	
	

	Compare and order decimals of up to 2 decimal places
	
	
	
	
	
	x
	
	

	Make connections between fractions and decimal notation for key benchmark values (Reasons about relations)
	
	
	
	
	x
	
	x
	

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

	Describe multiplication problems using for each and times as many
	
	
	
	
	x
	
	
	

	Multiplicative relations B: Use known number facts and strategies
[MAO-WM-01, MA2-MR-01]
	
	
	
	
	
	
	
	

	Apply the known strategy of doubling to connect multiples of 3 to 6 and 4 to 8 (Reasons about relations)
	
	x
	
	
	
	
	
	

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

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

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

	Use the associative property within multiplication to regroup the factors (Reasons about structure)
	
	x
	
	x
	
	
	
	

	Use flexible partitioning within multiplication (Reasons about relations)
	
	x
	
	
	
	
	
	

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

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

	Two-dimensional spatial structure A: 2D shapes: Compare and describe features of two-dimensional shapes
[MAO-WM-01, MA2-2DS-01]
	
	
	
	
	
	
	
	

	Describe and compare two-dimensional shapes, including parallelograms, rectangles, rhombuses, squares, trapeziums and kites
	x
	
	
	
	
	
	
	

	Identify and describe polygons that have parallel sides and those that do not
	x
	
	
	
	
	
	
	

	Identify right angles in shapes
	x
	
	
	
	
	
	
	

	Two-dimensional spatial structure A: Area: Use square centimetres to measure and estimate the areas of rectangles
[MAO-WM-01, MA2-2DS-03]
	
	
	
	
	
	
	
	

	Create the array structure of area using squares (1 cm × 1 cm) in rows and columns
	
	
	x
	x
	
	
	
	

	Recognise that area can be measured in square centimetres
	
	
	x
	x
	
	
	
	

	Record area in square centimetres using numerals and words
	
	
	x
	x
	
	
	x
	

	Use efficient strategies for counting large numbers of square centimetres
	
	
	
	
	
	
	x
	

	Two-dimensional spatial structure A: Area: Use square metres to measure and estimate the areas of rectangles
[MAO-WM-01, MA2-2DS-03]
	
	
	
	
	
	
	
	

	Recognise the need for a formal unit larger than the square centimetre to measure area
	
	
	
	
	x
	
	
	

	Record areas in square metres using numerals and words
	
	
	
	
	x
	
	
	

	Estimate the areas of squares and rectangles in square metres
	
	
	
	
	x
	
	
	

	[bookmark: _Hlk163111686]Two-dimensional spatial structure B: Area: Measure the areas of shapes using the grid structure
[MAO-WM-01, MA2-2DS-03]
	
	
	
	
	
	
	
	

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

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

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

	Three-dimensional spatial structure A: 3D objects: Make models of three-dimensional objects to compare and describe key features
[MAO-WM-01, MA2-3DS-01]
	
	
	
	
	
	
	
	

	Investigate the variety of nets that can be used to create a particular prism
	
	
	
	
	
	x
	
	

	Three-dimensional spatial structure A: Volume: Compare objects using familiar metric units of volume
[MAO-WM-01, MA2-3DS-02]
	
	
	
	
	
	
	
	

	Construct rectangular prisms using cubic-centimetre blocks and describe the volumes in terms of layers
	
	
	
	
	
	
	x
	x

	Record volumes using numerals and words
	
	
	
	
	
	
	x
	

	Compare the volumes of 2 or more objects made from cubic-centimetre blocks
	
	
	
	
	
	x
	
	

	Three-dimensional spatial structure B: 3D objects: Connect three-dimensional objects and two-dimensional representations
[MAO-WM-01, MA2-3DS-01]
	
	
	
	
	
	
	
	

	Create sketches of three-dimensional objects from different views, including top, front and side views (Reasons about spatial relations)
	
	
	
	
	
	
	
	x

	Draw different views on isometric grids of an object constructed from connecting cubes
	
	
	
	
	
	x
	
	

	Interpret given drawings to make models of three-dimensional objects using connecting cubes (Reasons about spatial visualisation)
	
	
	
	
	
	x
	
	


Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
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