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[bookmark: _Toc130309469]Unit description and duration
This two-week unit develops student knowledge, understanding and skills of the attributes of length as well as the concept of partial measures. Students are provided opportunities to:
explore units that can be used to measure our world
reason why the number of units changes depending on the size of the unit used
[bookmark: _Int_zmxyxehk]describe lengths of objects that include partial measures
explore the relationships between parts and a whole when describing fractions.
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: _Toc130309470]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
estimating to determine how much longer or shorter a length of measure is when comparing 2 or more objects 
using direct comparison to compare lengths
describing division as an equal number of shares
representing fractions as equal parts of a whole or a group.
[bookmark: _Toc130309471]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: Measuring with units: Long, longer or longest
60 minutes
Lengths can be compared and ordered with informal units.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1
Use counting sequences of ones with two-digit numbers and beyond
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities 
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to 10
Stage 1 – Part B
Represent and reason about additive relations
Geometric measure
Early Stage 1
Use direct and indirect comparisons to decide which is longer
Stage 1 – Part A
Length: Measure the lengths of objects using uniform informal units
Length: Compare lengths using uniform informal units
Stage 1 – Part B
Length: Compare and order lengths using appropriate uniform informal units
	Resource 1: Ten-frame
Blocks or cubes (all equal size)
Strips of paper various lengths
Writing materials

	Lesson 2: What’s the difference?
60 minutes
A range of informal units can be used to measure accurately.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Represent the structure of groups of ten in whole numbers
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Stage 1 – Part B
Represent and reason about additive relations
Geometric measure
Early Stage 1
Length: Use direct and indirect comparisons to decide which is longer
Stage 1 – Part A
Length: Measure the lengths of objects using uniform informal units
Length: Compare lengths using uniform informal units
	A3 paper
Classroom objects to measure
Coloured rods
Counters
Different coloured pieces of string or wool
Dominoes
String
Writing materials

	Lesson 3: Messy lengths
70 minutes
Mathematicians estimate lengths and account for leftovers.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Represent the structure of groups of ten in whole numbers
Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Stage 1 – Part B
Represent and reason about additive relations
Geometric measure
Early Stage 1
Length: Use direct and indirect comparisons to decide which is longer
Length: Create half a length
Stage 1 – Part A
Length: Measure the lengths of objects using uniform informal units
Length: Compare lengths using uniform informal units
Length: Subdivide lengths to find halves and quarters
	Resource 2: Measuring lengths
10 cm strips of paper (green)
16 cm strips of paper (orange)
Paper strips of various sizes
Pieces of string
Various 2 × 4 sized building bricks
Various 2 × 8 sized building bricks
Writing materials

	Lesson 4: Cut me a fair share
60 minutes
Lengths can be partitioned into fractions.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Combining and separating quantities
Early Stage 1
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Forming groups
Stage 1 – Part A
Recognise and represent division
Geometric measure
Early Stage 1
Length: Create half a length
Stage 1 – Part A
Length: Subdivide lengths to find halves and quarters
	Resource 3: Folded paper
Resource 4: Four paper sections
Paper strips
Writing materials

	Lesson 5: Eating toast
70 minutes
2D shapes can be partitioned.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Combining and separating quantities
Early Stage 1
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Geometric measure
Early Stage 1
Length: Create half a length
Stage 1 – Part A
Length: Subdivide lengths to find halves and quarters
	Video: Handfuls (thinking multiplicatively) (11:04)
A3 paper
Different coloured paper squares
Writing materials

	Lesson 6: Paper bugs
70 minutes
Doubling and halving can be used to create fractions.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Combining and separating quantities
Early Stage 1
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Forming groups
Stage 1 – Part A
Recognise and represent division
Model doubling and halving with fractions
Geometric measure
Early Stage 1
Length: Create half a length
Stage 1 – Part A
Length: Subdivide lengths to find halves and quarters
	Resource 5: Paper bugs
Video: Double or halve? – Stage 1 (7:37)
Blank hundreds chart
Dice
Writing materials

	Lesson 7: Noticing the clock
60 minutes
Connections can be made between the number line and clock.
	Representing whole numbers
Early Stage 1 
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond 
Represent numbers on a line
Combining and separating quantities
Early Stage 1
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Non-spatial measure
Early Stage 1
Time: Tell time on the hour on analog and digital clocks
Stage 1 – Part A
Time: Tell time to the half-hour
Stage 1 – Part B
Time: Tell time to the quarter-hour using the language of ‘past’ and ‘to’
Time: Describe duration using units of time
Geometric measure A
Subdivide lengths to find halves and quarters
	Video: Doubles fill (8:10)
‘Doubles fill’ gameboard
1-9 spinner or dice
Analog clock
Doubles spinner
Paperclips
Strips of paper
Writing materials

	Lesson 8: Walking the clock
60 minutes
Connections can be made between fractions and the clock.
	Representing whole numbers
Early Stage 1
Use the counting sequence of ones flexibly
Stage 1 – Part A
Use counting sequences of ones with two-digit numbers and beyond
Represent numbers on a line
Combining and separating quantities
Early Stage 1
Identify part-whole relationships in numbers up to 10
Stage 1 – Part A
Recognise and recall number bonds up to ten
Two-dimensional spatial structure
Stage 1 – Part B
2D shapes: identify and describe the orientation of shapes using quarter turns
Non-spatial measure
Early Stage 1
Time: Tell time on the hour on analog and digital clocks
Stage 1 – Part A
Time: Tell time to the half-hour
Stage 1 – Part B
Time: Tell time to the quarter-hour using the language of ‘past’ and ‘to’
Time: Describe duration using units of time
	2 large ropes
Analog clock
Hundreds chart
Number cards 1-12
Paper strips
Writing materials


[bookmark: _Lesson_1:_Measuring][bookmark: _Toc130309472]Lesson 1: Measuring with units: Long, longer or longest?
Core concept: Lengths can be compared and ordered with informal units.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
[bookmark: _Int_B0rMSsBz]when measuring, it is important to state the type and number of units to accurately describe length
measuring allows the comparison and ordering of lengths
[bookmark: _Int_D8h2Gavk]when measuring, it is important to be accurate and precise
[bookmark: _Int_01QDwCCm]when recording ideas, use pictures, words, and symbols.
	All students can:
compare lengths using the words long, short, longer than, shorter than, the same
order, compare and match lengths by lining up strips of paper next to each other.
[bookmark: _Int_xxYuUrCv]In addition, students working towards Early Stage 1 outcomes can describe length as the measure of an object from end to end.
In addition, students working towards Stage 1 outcomes can:
estimate ‘how long’ a strip of paper is by seeing, thinking, and checking their reasoning against an informal unit
use what is known about numbers to describe how much longer or shorter one length is compared to another. For example, ‘This book is one extra red strip of paper longer than that book.’


[bookmark: _Toc130309473]Daily number sense: Seeing double – 10 minutes
Build student understanding of subitising through the game ‘Seeing double’. Remind students that subitising includes spatial patterns and structures that help to build strong mental images and supports us to visualise quantities.
Display Resource 1: Ten-frame on the board with the dots temporarily concealed.
Reveal the dots for 3 seconds and ask, ‘How many dots are there? How do you know?’.
Students turn and talk with a partner about how they saw the dots. Monitor for anticipated strategies that can be shared with the class.
Discuss the different ways that dots were seen, and the strategies students used to determine how many dots were present. Provide multiple copies of Resource 1: Ten-frame to support the discussion. A teacher or student annotates the publicly displayed ten-frames. Create a representation to show how students created chunks of meaning to determine how many dots there were.
Use ‘Talk moves’ to support meaningful discussion and to help students make sense of mathematical ideas that emerge.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated student responses from students.
	Prompts
	Anticipated student responses

	What did you see? How did you see the dots?
Can you imagine the dots moving in different ways that would help you to find out how many there are?
Can you think of another strategy to find out how many dots there are?
Can you use what you know to find out how many dots there are?
Sometimes it can be helpful to look at what is missing as well as the dots we can see to find the total.
	Imagining dots moving – ‘I imagined 2 dots moving from the bottom ten-frame to the top ten-frame to make a 10. That makes 10 and 5 more.’
Noticing doubles – ‘I imagined that one dot was taken away from the 8 to show 7 dots. Double 7 is 14, and 1 more is 15.’
Noticing near doubles – ‘I know that double 8 is 16 and 1 less is 15.’
Noticing the missing dots – ‘I noticed 2 missing dots on one and 3 missing dots on the other. That means that 5 dots are missing altogether. I know that 20 − 5 is 15.’


[bookmark: _Toc103952228][bookmark: _Toc130309474]Measuring with units: Long, longer, longest – 50 minutes
This activity has been adapted from 'Early Math Resources for Teacher Educators' (Stanford University, n.d).
Note: This activity connects with prior learning about exploring length as an attribute of measurement.
Use ‘Talk moves’ to discuss what students remember about measuring lengths. Ask selected pairs to share their thinking with the class.
Explain that, when describing length, it is important to use direct comparison. Show students the strips of paper (see Figure 1).
[bookmark: _Ref106976852][bookmark: _Ref105488260]Figure 1 – Strips of paper with various lengths
[image: 3 strips of paper that are different lengths. The middle (white) strip is the longest, then the top (red) strip. The bottom (green) strip is the shortest.]
Ask a student to order the strips using direct comparison. Ask for their reasoning and justification.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Which strip of paper is the longest? How do you know?
I’m wondering how much longer the white strip is compared to the other strips of paper. How can we find out?
	White is the longest because it is longer at the end.
Estimates: ‘The white strip is about double the length of the green strip’ or ‘I noticed the white strip is about this much bigger’ (student indicates with fingers or lays the paper strips on top of each other for comparison).


Note: Early Stage 1 students require many experiences with direct comparison. As Stage 1 students move onto measuring with units, it may be beneficial for Early Stage 1 students to continue using direct comparison to find objects longer, shorter and the same as the strips of paper. Students can record their findings by drawing pictures.
Ask students to estimate how many cubes they think will be needed to measure the strips. Have students record their estimates.
Students measure the length of one strip using cubes. Explain that, when measuring lengths accurately, there are no gaps or overlaps and units are in straight lines from end to end. If students do not demonstrate the intended learning, pause the lesson and demonstrate how to accurately measure the length of the paper strips. As students measure the strips, ask them to record findings beside their estimations.
After measuring the length of the first strip of paper, ask students if they would like to revise their other estimates.
Students participate in a gallery walk to see how others have recorded their results. Briefly discuss the features of images and diagrams. Allow time for students to revise their recordings.
Ask students:
How can we use the information to compare the lengths of paper?
How many cubes long is the white strip of paper?
How many cubes long is the green strip of paper?
How many cubes long is the red piece of paper?
How many cubes longer is the white strip of paper compared to the other paper strips?
Students explore strategies to find out how much longer or shorter the strips of paper are using the language of comparison. Students may use words, symbols, images, or concrete materials to determine and record the difference between the lengths. They may also use known facts to determine the difference. For example, ‘I know the white strip is 15 cubes long and the green strip is 10 cubes long. So, the white paper strip is 5 cubes longer than the green strip of paper’ (see Figure 2).
[bookmark: _Ref106977102][bookmark: _Ref105488306][bookmark: _Ref120198192]Figure 2 – Comparing lengths with cubes
[image: Random coloured cubes in two rows of differring lengths.]
Display the paper strips on a larger piece of paper. Share a range of student strategies for exploring the difference in lengths. To support the conversation, ask:
Which object is the longest? How do you know?
How much longer is the white strip compared to the red/green? How can we be sure?
What helped you find out how many more or fewer cubes there were in each length?
How did you make sure you were measuring the paper strips accurately?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Do students estimate lengths and revise estimations when provided with more information? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
What strategies are students using to record lengths? Is there a combination of symbols, words, pictures and/or diagrams? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
Are students using measuring techniques such as end to end and in a straight line with no gaps, when comparing lengths? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
Can students compare and order lengths? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
Are students describing lengths by describing the number of units used? (MAO-WM-01, MA1-GM-02)
Can students compare and order lengths by describing how many cubes longer or shorter or quantify the difference? (MAO-WM-01, MA1-CSQ-02, MA1-GM-02)
What to collect:
student estimations and recording of lengths. (MAO-WM-01, MAE-GM-02, MA1-CSQ-02, MA1-GM-02)
	Students do not understand how to line up objects for direct comparison.
Demonstrate how to line up objects using the edge of a desk to ensure that the objects being compared have the same starting point.
Three students pretend that they are strips of paper and stand next to each other to directly compare their heights. Explain that this is an accurate method because their feet are at the same starting place. It would not be accurate if one student was standing on a step.
Students may not understand that units need to be lined up end to end with no gaps or overlaps.
Help students to compare lengths by lining cubes end to end.
Show students how to line up the cubes end to end and ask whether a strip of paper is really 5 cubes long if there are big gaps between the cubes.
	Students can directly compare the length of 2 or more objects.
Measure lengths of string and flexible objects and discuss how the measures can be accurately compared.
Draw straight, curved, and wiggly lines and discuss how to compare lengths.
Students can describe how they ordered lengths and discuss a variety of strategies that can be used to determine the difference in lengths.
Ask students to create a new strip of paper that is 5 cubes longer than the longest strip of paper, without using cubes.
Students can estimate the length using visualisation, and then check using cubes.


[bookmark: _Lesson_2:_What’s][bookmark: _Toc130309475]Lesson 2: What’s the difference?
Core concept: A range of informal units can be used to measure accurately.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
to measure length accurately, there must be no gaps or overlaps and units are to be placed in straight lines
numbers and units help accurately describe how big, tall, or long something is
the unit of measurement affects how many are needed
mathematicians use a range of representations to communicate ideas.
	All students can use words, symbols, pictures, and drawings to compare different lengths.
In addition, students working towards Early Stage 1 outcomes can use a piece of string to group objects that are shorter, longer and the same as the piece of string.
In addition, students working towards Stage 1 outcomes can:
position rods accurately to count the number of informal units needed to measure a chosen object
recognise that the longer the unit of measurement the fewer units will be needed
use a prepared table to record findings
explain why some rods work better than others. For example, some rods might work better because when they were repeated there were no leftovers.


[bookmark: _Toc130309476]Daily number sense: Domino flip – 10 minutes
1. Build student understanding of quantities through comparison using a domino game.
Teams flip over one domino each and compare the quantities. The highest (or lowest) quantity wins that round. Players take one counter each time they win a round. The player with the most counters at the end of 10 rounds wins.
Variations: record the difference; the student with the largest (or smallest) difference at the end of 5 (or another chosen number) of rounds is the winner. Vary the domino number range.
[bookmark: _Toc130309477]How long is this? – 50 minutes
This activity has been adapted from Boaler et al. (2021).
Remind students that, in the previous lesson, they used units to measure strips of paper. Students reflect on strategies for measuring with units that were successful and unsuccessful. Explain that they will be using coloured rods to measure lengths.
Display a collection of objects to be measured and allow students to contribute additional objects. Tell students that they will be answering the question ‘How long is this?’ by measuring the length of different objects using different coloured rods (see Figure 3).
[bookmark: _Ref106977218][bookmark: _Ref105488371]Figure 3 – Example of classroom item to measure
[image: Rectangular container filled with pom poms.  Underneath the container are 4 rows of different coloured and sized rods lined up to measure the container.]
In pairs, students choose 4 objects from the collection and use coloured rods to measure them. At this point, Early Stage 1 students could use a piece of string or wool to measure and group objects that are shorter, longer and the same as the piece of string or wool and record their findings. Allowing students to use different lengths and colours of string or wool could promote further thinking and discussion.
As the Early Stage 1 students measure, ask:
Which length and colour of string or wool did you choose?
Why did you choose that length and colour?
What happens when you choose a different length and colour?
Can you order the objects you have measured from shortest to longest and describe how you know?
Stage 1 Students measure the length of the object by lining different coloured rods along the object’s length and record their findings beside the estimation (see Figure 4.)
[bookmark: _Ref106977237][bookmark: _Ref105488389]Figure 4 – Table to record data
[image: A table created by folding a piece of paper, with 5 columns and 6 rows for recording what students find out about length of chosen objects.]
Monitor for students attending to the relationship between the length of the rods and the number of rods needed as they make their estimations. Students may use pictures, symbols or words to record their estimations and can also use classroom technology to record their responses.
Monitor for students measuring in a fair and accurate way (using the same-coloured rod for each measure, end on end, without gaps or overlaps). If students are not measuring accurately, pause the lesson or work with small groups to explicitly address the intended learning for measuring lengths accurately.
As students measure with the rods, ask:
Which rod did you use to measure your object?
Why did you choose to use that rod?
How many red/brown rods long is your object?
What happens when you choose a different coloured rod to measure your object?
How can you record your findings so you can share them with others?
Can you order the objects you have measured from shortest to longest and describe how you know?
Bring students together to share their findings. Make explicit the intended learning, that the size of the unit affects how many units are needed. Explain that mathematicians use diagrams and tables to help communicate their ideas. Ask:
Is there a way to publish our findings that would help us compare the size of the units and the number of units we needed? 
What information would be important to record?
How could we set up a table so we can see how many rods we need of each colour to measure our object?
Note: Paper folding can be used to create a table. Fold the left side of the paper over a third, then halve and halve again to create 5 sections. This creates one large column on the left to write the object measured, and 4 columns on the right to record how many rods are needed. Use the lines as a guide to rule the table. You could also have a large version of the table that includes all the different coloured rods to record different findings (see Figure 4).
Using a piece of A3 paper, demonstrate how paper can be folded to create a table for displaying mathematical findings. In pairs, students create their own table and enter their results.
In pairs, students record anything they notice about the size of the unit and the number of units needed. Ask whether they thought some rods were more difficult to measure with than others.
Select students to share their results and what they noticed about the relationship between the size of the unit and the number of units needed. As students share their findings, annotate their work samples to make the learning intentions explicit. Photos of objects measured with the rods lined up underneath support student understanding. Ask students:
What happened when we used different rods to measure the length of our objects?
Were some rods easier to measure than others?
How can we say how long something is if the rods have a bit left over at the end?
How did the table help you to compare the units used to measure the objects?
When information is recorded in a table, do you notice any patterns? (Students may articulate that 2 pink rods together are the same length as one brown rod)
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students reflecting and adopting ideas and strategies as they listen to others, and how do they communicate so that others can understand? (MAO-WM-01)
Can students compare and group lengths using direct comparison? (MAO-WM-01, MAE-GM-02)
Are students using the comparative language to describe the lengths? (MAO-WM-01, MAE-GM-02)
Are students using measuring techniques such as end to end, no gaps or overlaps, measuring in a straight line? (MAO-WM-01, MA1-GM-02)
What strategies do students use when estimating lengths and revising estimates when provided with more information? (MAO-WM-01, MA1-GM-02)
How do students describe the relationship between the size of the unit and the number of units needed? (MAO-WM-01, MA1-GM-02)
Did students notice that some units are more accurate than others, some units have leftovers and some line up neatly? How did they explain it? (MAO-WM-01, MA1-GM-02)
What to collect:
photographs of Early Stage 1 students measuring objects (MAE-GM-02, MAE-GM-02)
work sample of the table that students used to record data (MAO-WM-01, MA1-GM-02)
observation checklist for students demonstrating correct measurement. (MAE-GM-02, MA1-GM-02)
	Students do not understand how to line up objects for direct comparison. Demonstrate how to line up objects using the edge of a desk to ensure that the objects being compared have the same starting point.
Students may not recognise the need to measure length with consistent informal units.
Support students to use correct measurement techniques when lining up units end to end without gaps or overlaps.
Explain that, when using different units, it is difficult to describe how long our object is. For example, the length of the scissors can be described as one green, 2 blue and 3 red rods long. It is easier to describe when all the units are the same.
	Students can articulate the relationship between the size of the rods and the number of rods. Give students another item in the classroom and have them estimate its length using specific-coloured rods. For example, how many white rods and how many red rods are needed to measure the same object? Ask students to justify their answers. For example, if the red rods are double the length of the white rods, students will need double the number of white rods for each red rod.
Students estimate and justify how many rods they would need to measure objects outside the classroom. Ask whether the rods provided are the best way of doing this, or if there is a different informal unit that could be used.


[bookmark: _Lesson_3:_Messy][bookmark: _Toc130309478]Lesson 3: Messy lengths
Core concept: Mathematicians estimate lengths and account for leftovers.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
to measure length accurately, there should be no gaps or overlaps, and the units should be in straight lines
numbers and units help accurately describe how big, tall, or long something is
the unit of measurement chosen affects how many units are needed
‘getting our eye in’ helps create reasonable estimations
[bookmark: _Int_2Wqcj9pM]mathematicians explain their thinking so it makes sense to others.
	All students can communicate their thinking and reasoning coherently and clearly.
In addition, students working towards Early Stage 1 outcomes can:
use pieces of string to determine halfway, more than halfway, and less than halfway
divide a length into 2 equal parts.
In addition, students working towards Stage 1 outcomes can:
measure lengths accurately using one building brick, and mark and move without leaving gaps or spaces
describe how, the smaller the unit, the more building bricks will be needed and the longer the unit, the fewer building bricks will be needed
change estimates when provided with more information.


[bookmark: _Toc130309479]Daily number sense: Number talk – 20 minutes
1. Build student understanding of additive relationships through a number talk.
Display Resource 2: Measuring lengths. Explain that Phil and Silvia have been measuring the length of 2 pieces of string using building bricks and found that, when they combined their building bricks, they had a total of 17. Phil knew his string was 9 building bricks long. Ask students:
How many building bricks long was Silvia’s string?
What different ways are there to prove how many building bricks long Silvia’s string was?
What do you notice about the numbers on the diagram?
How can you use what you know to find out what you do not know?
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice about the numbers on the diagram?
How can you use what you know to find out what you do not know?
How many different ways can we find out the total number of missing building bricks?
	Take away by ones: students use fingers to keep track of the number taken away
Landmark numbers: ‘I can partition 9 into 7 and 2 to help me get to the nearest landmark number. 17 − 7 = 10, 10 − 2 = 8, so 17 − 9 = 8.’
Near doubles: ‘Double 9 is 18 so it must be 9 and 8.’
Think addition: ‘I can use what I know about how many more. 9 + something = 17.’
Known fact: ‘10 and 7 is 17, so 9 and 8 must also be 17.’


[bookmark: _Toc130309480]Messy lengths – 50 minutes
This activity has been adapted from Bruce et al. (2016).
Give Early Stage 1 students a 16 cm strip of orange paper and a 10 cm strip of green paper fixed in different orientations as shown in Figure 5.
[bookmark: _Ref106982781][bookmark: _Ref105488583]Figure 5 – Green and orange strips of paper in different orientations
[image: A 10cm green strip of paper and a 16cm orange strip of paper stuck to a white piece of paper in different orientations.]
Note: Different orientations mean that students cannot use direct comparison.
Students experiment with pieces of string and differently sized paper strips to find strategies to discover which strip is longer. Use turn and talk to justify reasoning.
Ask students:
Which strip of paper is longer?
How do you know?
Is there another strategy that you could have used?
How do you know that you were measuring accurately?
Ask students to find objects that are shorter than and longer than the piece of string or strip of paper that they have created. Students then draw a picture to display their findings.
Show Stage 1 students a 16 cm strip of orange paper and ask them to estimate how many 2 × 8 sized building bricks long the strip is. Record students' estimations. Show the 2 × 8 building brick on top of the orange strip and ask if they would like to revise their estimation now that they see the building brick’s size in relation to the size of the orange strip.
Provide students with one 16 cm strip of orange paper and one 2 × 8 sized building brick to measure the strip’s length. Students find how many 2 × 8 building bricks are needed to measure the length. Monitor for students describing how to measure the length using only one building brick and using the brick to measure end to end with no gaps or overlaps. Observe references to partial measures describing the equal sized parts of the last 2 × 8 building brick, describing 2 whole building bricks and some more, 2 whole building bricks and half, or 2 whole building bricks and 8 studs. See Figure 6.
[bookmark: _Ref106982860][bookmark: _Ref105509646]Figure 6 – Strips of paper and coloured bricks
[image: A strip of yellow paper overlayed with a red 2 × 8 building block and a strip of green paper overlayed with a yellow 2 × 4 building block.
]
[bookmark: _Hlk104900425]Note: If students do not measure carefully or find a different number of building bricks for the length, pause the lesson and explicitly address the intended learning for measuring. Show students the results that some groups were using and demonstrate the actions of a good measure. Reinforce the intended learning: that measuring accurately means marking the ends with no gaps or overlaps.
[bookmark: _Hlk102567204]Annotate the publicly shown orange strip of paper to record student ideas. Select students to share their thinking and ask:
How did you know how many building bricks to use when you only had one brick?
Did you find a strategy to make sure you were measuring accurately?
How many building bricks do we need to measure the orange strip of paper?
How much do you think is left over?
Display the 10 cm strip of green paper and ask students to estimate how many 2 × 4 sized building bricks long the strip of paper is. Students record their estimations. Hold the building brick up to the paper and invite students to revise their estimation with a partner using turn and talk. Listen for students articulating the intended learning of ‘getting their eye in’ to make reasonable estimations and visualising the building brick moving along the length. Invite students to share their reasoning (see Figure 6).
Students determine the length of the green strip of paper with one 2 × 4 sized building brick. Observe students accurately using the building brick to measure the length, marking the length of each single building brick. Listen for students articulating the intended learning of partial measures. If the building bricks do not line up exactly, ask students how they can describe the part that hangs over the end. Students may describe the leftover bit as less than half, a little bit, 2 studs of the brick, or a quarter.
Select students to discuss their findings. Ask the questions above to reinforce the intended learning while annotating the green strip of paper to record the class findings.
Ask students if they could use a different sized building brick to measure the lengths of paper so there are no bits leftover.
Allow students time to explore the different building bricks. Ask students which building bricks will make a tidy measure with no leftovers. Students may articulate that they can use the 2 × 4 sized building bricks for the orange strip; that when they line the 2 × 4 sized building brick under the 2 × 8 sized building brick they need 2 of the smaller bricks to make the same length; or that 2 × 4 is half the length of 2 × 8, which means that students will need two 2 × 8 sized building bricks or four 2 × 4 sized building bricks to create the length of the orange paper strip.
Ask how students could use what they know about the length of the building bricks to make a new green strip of paper that is the same length as the orange strip of paper.
Students investigate how much longer the orange paper strip is compared to the green paper strip using a variety of building bricks. Ask questions to support students to notice the difference in length of the different strips of paper:
How many 2 × 4, 2 × 2, or 2 × 1 sized building bricks would we need to make the strips the same length?
Can we make the lengths the same using a 2 × 8 sized building brick?
How could we describe how much longer the orange paper strip is?
Select students to share their findings about which building bricks can be used to measure the length of the paper strips without leftovers. Have students describe the relationship between the building bricks. Ask questions to guide student thinking toward the intended learning:
What happened when you measured the paper strips with different sized building bricks?
Were some units better than others?
What patterns did you notice when you lined up the building bricks?
How can we name the part leftover?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students reflecting and adopting ideas and strategies as they listen to others, and how do they communicate so that others can understand? (MAO-WM-01)
Are students using words or diagrams to show the relationship between parts and the whole? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Are students using indirect comparison to decide which is longer? (MAO-WM-01, MAE-GM-02)
Are students comparing lengths indirectly by copying a length? (MAO-WM-01, MAE-GM-02)
Are students recognising and describing lengths as being divided into halves of a length? (MAO-WM-01, MAE-GM-03)
Are students using measuring techniques such as end to end, no gaps or overlaps, and measuring in a straight line? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
Do students estimate lengths and revise estimates when provided with more information? (MAO-WM-01, MA1-GM-02)
How do students describe the relationship between the size of the unit and the number of units needed? (MAO-WM-01, MA1-GM-02)
Are students recognising and describing lengths as being divided into halves or quarters of a length? (MAO-WM-01, MA1-GM-03)
What to collect:
observational data. (MAO-WM-01, MAE-GM-03, MA1-GM-03)
	Students are unable to determine which strip of paper is longer due to the different orientation. Create a strip of paper the length of the orange strip of paper. Have students use direct comparison to measure the coloured strips of paper. Explain that the 16 cm strip of paper is the same length as the orange strip but longer than the green strip. This means that the orange strip is longer than the green strip.
Students do not recognise or know how to describe the additional half length.
Explain that it is ok to have parts of a measure and that these parts can be named using what we know about parts of a whole.
Create a strip of paper the length of the building brick. Have students fold the piece of paper and describe how we can name the parts. For example, 2 equal parts tells us we have halves.
Discuss the number of studs on the building brick. Explain how this can help us to describe the leftover part.
	Students recognise that we can use the part of the unit to describe the length using the language of fractions.
Draw students’ attention to the relationship between the 2 strips. Ask what they notice about the length of the paper strips, and how many of each building brick is needed to measure the strips’ length.
Create a third strip of paper that is double the length of the first. Ask students to estimate how many building bricks they will need using what they know about the length of the current strip.
Students could explore doubling and halving further using the Different Sizes activity at NRICH.


[bookmark: _Lesson_4:_Cut][bookmark: _Toc130309481]Lesson 4: Cut me a fair share
Core concept: Lengths can be partitioned into fractions.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a whole length can be broken up into equally sized parts known as fractions
the number of equal parts a length is broken into helps to name the fractions that have been created
the same idea can be represented in different ways
mathematicians compare their thinking with the thinking of others to refine and extend ideas.
	All students can recognise that the more equal parts the whole is divided into, the smaller each part becomes.
In addition, students working towards Early Stage 1 outcomes can use direct comparison to determine if an object has been halved.
In addition, students working towards Stage 1 outcomes can:
divide a whole into equal sized pieces to represent fractions
use direct comparison to determine if an object has been halved or quartered
use repeated halving to create quarters.


[bookmark: _Toc130309482]Daily number sense: Equal, not equal – 15 minutes
1. Build student understanding of fractions by investigating examples and non-examples of halves (Early Stage 1) and quarters (Stage 1).
Display Resource 3: Folded paper into 2 sections and Resource 4: Four paper sections into 4 sections and ask which shapes are divided into equal parts.
Students use ‘Talk moves’ to justify which examples show equal parts and which do not. While students are talking, listen for reasoning to highlight in a class discussion.
[bookmark: _Toc130309483]Cut me a fair share – 45 minutes
This activity has been adapted from Van de Walle et al. (2019).
Explain that students will plan a picnic lunch. The students will be sharing long salad rolls and need to make sure there will be a fair share of servings for everyone. Pose the problem: ‘4 friends want to share 6 long salad rolls so that each person gets the same amount. How much will each person get?’
Provide students with paper strips to represent each of the long salad rolls. In groups, students explore the different ways they can partition the rolls to determine how much each person will receive.
Observe students experimenting with paper folding and partitioning the paper strips. Monitor for students describing the intended learning (that lengths can be partitioned into equally sized parts). If students are not creating equal shares, pause the lesson and ask questions such as:
I notice this roll has been partitioned into 2 parts but, when I hold them up, they don’t look like a fair share. Is it fair if I take this big bit and X gets the small bits? How can we create a fair share?
How can we be sure that our shares are fair?
How can we prove that our parts are equal?
Does anyone have a strategy to make sure we are sharing the rolls equally between the students?
If students arrive at a solution, provide them with more paper strips and challenge them to find another way to share the rolls fairly between group members. Encourage students to record their findings using words, images, and symbols.
Pose the next problem: ‘When the friends opened the bag of salad rolls, there were actually 8 salad rolls. Ask how students can share the 8 rolls fairly with the 4 friends?’ Provide students with additional paper strips to represent the new number of 8 rolls. Variation for Stage 1 students: use 7 rolls instead of 8 to create quarters.
Observe students describing the intended learning (that length can be partitioned into equally sized parts). Encourage students to name the fractions they have created and discuss how they know what fractions were created. If students are unsure how to name the fractions, pause the lesson and demonstrate how to notice and describe fractions by attending to the whole, the number of parts, and the relationship between the parts and the whole. Create an anchor chart for students to reference.
[bookmark: _Int_uypqxkWI]Note for variation: Students do not need to identify the portion of salad rolls that each person will receive as ‘1 and 3 quarters’ to be successful. Instead, students may say that each person gets 1 whole roll, 1 half of a roll, and 1 quarter of a roll. If students do notice the relationship between halves and quarters, they may rename the halves as 2 quarters, then add on the other quarter to show the 3 quarters. This can be explored using the partitioned strips of paper.
Select groups of students to share their evidence of partitioning. Students demonstrate the fair shares by aligning the parts on top of each other and naming them. Compare partitioning strategies to show different ways of solving the problem.
Ask questions such as:
What was the most efficient way of sharing the rolls?
How do you know you have created halves/quarters?
What do you notice about the parts you have made?
How are they the same? How are they different?
Note: Students should notice the difference between the whole rolls, the rolls partitioned into halves, and the rolls partitioned into quarters. Use students’ observations about these differences to create an anchor chart for future lessons. For example, students may articulate that, when they see quarters, the parts are smaller than the halves or the whole.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
What range of strategies are students exploring to share the rolls equally between the friends? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Are students describing the relationship of the parts to the whole length? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Do students recognise and explain how rolls have been partitioned into halves (Early Stage 1 and Stage 1) or quarters (Stage 1) and then describe how they can prove they are equal parts? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
How do students explain that as they created more parts, the smaller the parts became? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Are students articulating that there is more than one way to partition the rolls and making connections between their own partitioning strategies and those of others? (MAO-WM-01, MA1-GM-03)
What to collect:
observational data. (MAO-WM-01, MAE-GM-03, MA1-GM-03)
	Students have shared the rolls unevenly or the rolls are partitioned into unequal parts.
Explain that, when we make fractions, it is important to make sure the parts of the roll are the same size. This will help us to make sure that everyone gets a fair and equal share.
Demonstrate fair/unfair partitioning of paper strips. Ask students to attend to the features that help them notice if they have made halves or not halves, quarters or not quarters.
	Students have found a way to partition the rolls to provide an equal share and are able to articulate how much each person will receive.
Ask if there are other ways that the rolls can be shared equally. Provide more paper strips for the students to find other ways the rolls can be partitioned.
Support students to create a diagram that shows the different ways that the rolls can be partitioned. Ask if students can describe how this way is similar or different to the first way.
Ask students whether they can find all of the ways to partition the rolls. Students justify their thinking.


[bookmark: _Lesson_5:_Eating][bookmark: _Toc130309484]Lesson 5: Eating toast
Core concept: 2D shapes can be partitioned.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
an object can be broken up into equally sized parts known as fractions
a fraction describes the relationship between the whole and the equal parts it has been broken into
the same part can be described in different ways
mathematicians use images and diagrams to communicate with others and prove their thinking.
	All students can:
divide a whole into equal sized pieces to represent fractions
recognise that the more equal parts the whole is divided into, the smaller each part becomes
create drawings to show how objects can be partitioned.
In addition, students working towards Early Stage 1 outcomes can:
use direct comparison to determine if an object has been halved
rebuild a whole using 2 halves.
In addition, students working towards Stage 1 outcomes can:
use direct comparison to determine if an object has been halved or quartered
use repeated halving to create quarters
recognise halves and quarters
rebuild a whole using 2 halves or 4 quarters.


[bookmark: _Toc130309485]Daily number sense: A sharing story – 20 minutes
1. Build student understanding of division by distributing a collection of objects equally into a given number of groups to determine how many objects are in each group.
Pose the problem: ‘2 children are planning to share 12 lollies. Everyone must get a fair share. How many lollies will each person get?’
Provide students with time to solve the problem. Students may use hand signals to show how many ways they can think of to solve the problem.
Use ‘Talk moves’ to discuss the ways students are solving the problem and monitor for any of the anticipated responses to highlight during the class discussion. Strategically select students to share their thinking and record on a public display to assist others to understand.
Pose the follow up problem: ‘2 children are planning to share 24 lollies. Everyone must get a fair share. How many lollies would each person get?’
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What is the problem asking us to do?
How do you know?
If you have thought of one way to solve the problem, can you think of another?
Is sharing the only strategy that would work?
What do you notice about the numbers in the problem? How could we use that to find how many each person gets?
	Sharing by ones: students may keep track of how many they have given out using their fingers.
Use of forming groups strategy: ‘I know that 2 × 5 is 10, and then there are 2 left to share.’
Trial and error: ‘If I give them 3 each, that is 3, 6, 9, 12. That’s not enough, so it must be more than 3. I could try using fours’.
Repeated halving: ‘I know half of 24 is 12, but I need to share them with four people not 2. If I half again I will have 4 groups and half of 12 is 6 so they must get 6 each.’


[bookmark: _Toc103952242][bookmark: _Toc130309486]Eating toast – 50 minutes
This activity has been adapted from Askew (2015).
Pose the problem: ‘On Wednesday, I made a piece of toast and cut it horizontally into 2 equal pieces. I ate one piece. On Thursday, I made another piece of toast and cut it diagonally into 2 equal pieces. Did I eat more toast on Wednesday or Thursday?
At this point, Early Stage 1 students can independently cut paper squares to represent the toast and use ‘Talk moves’ to justify their reasoning.
With Stage 1 students pose the problem: ‘On Friday I made my toast, but this time I cut it into 4 equal sized pieces. I only ate 2 of the pieces. Did I eat more toast on Wednesday, Thursday, or Friday?’
Give students talk time. Provide students with 4 different coloured paper squares that represent the toast. Instruct the students to explore the problem with paper to build evidence to justify their thinking.
Monitor students discussing and experimenting with the paper by folding and partitioning. If students are not creating equal parts, pause the lesson or speak with individual students by asking questions such as:
How can we create equal parts with the paper?
How can we prove that our parts are equal?
Monitor students as they describe the parts. They should identify the Wednesday/Thursday toast as halves and the Friday toast as quarters. It may be beneficial to lay an extra square underneath students’ paper folding and partitioning so that they can see the half and quarters in relation to the whole.
Identify students who were able to prove on which day you ate more toast. Ask them to share their strategy for determining the answer. For example, laying the 2 pieces from Thursday on top of the one piece from Wednesday to show they were the same. If students have partitioned one piece of toast on the diagonal and the other straight down the middle, discuss how to compare the 2 different cuts.
Once students have had enough time, provide them with A3 paper to create a poster to convince their audience of the solution. Students may want to draw a diagram or glue their partitioned shapes to the paper.
Conduct a gallery walk and then allow time for students to revise their poster.
Pair groups of students together to convince their audience (one another) of their argument using the evidence from their poster.
Select students to share their proof with the class. Revise the question: ‘Did I eat more toast on Wednesday, Thursday, or Friday?’ Ask if everyone agrees. While the students are sharing their evidence, ask questions to clarify or extend student thinking:
What do you notice about the parts you have made?
How are they the same? How are they different?
What language can we use to describe the parts?
How can it be that when you ate one piece on Wednesday, you ate the same amount as the day you ate 2 pieces? Isn’t 2 more than one?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for?
What range of strategies did students explore to partition the toast into equal parts? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
How did students describe and communicate the relationship of the parts to the whole? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Are students recognising and explaining how squares have been partitioned into halves (Early Stage 1 and Stage 1) or quarters (Stage 1) and describing how they can prove they are equal parts? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
How do students explain what they noticed? As we created more parts, the smaller the parts became? (MAO-WM-01, MAE-GM-03, MA1-GM-03)
Are students creating quarters by repeated halving? (MAO-WM-01, MA1-GM-03)
How are students justifying that 2 quarters of the toast is the same amount as one half of the toast? (MAO-WM-01, MA1-GM-03)
What to collect:
recording of gallery walk (MAO-WM-01, MAE-GM-03, MA1-GM-03)
A3 posters. (MAO-WM-01, MAE-GM-03, MA1-GM-03)
	[bookmark: _Int_rVg39F0L][bookmark: _Int_ULcQ1iE2]Students may think that the teacher will eat more on Thursday because the triangular pieces look larger than the rectangular pieces. Students use overlaying and cutting strategies to explore conservation of area and how 2 halves make a whole.
Students may think that the teacher will eat more on Friday because they ate 2 pieces.
Ask the student to show you how each of the pieces of toast are partitioned using paper folding. Cut paper into halves and layer them on a whole square so you can see the 2 parts sitting on top. Do the same with the quarters. Ask the student to get the part that you ate on Wednesday and move it below, doing the same for the Friday toast. Ask students what they notice about the parts that had been eaten.
If students need further support, lay the 2 quarters on top of the half and explain that although you ate 2 pieces on Wednesday, when you lay the 2 quarters on top of the half, they are the same amount. Ask if students can see that there are no gaps or overlaps. Revise that this means the pieces are the same size.
	[bookmark: _Int_za0bh0W4]Students have solved the problem and are able to use their evidence to articulate the intended learning. Extend this thinking into halves and quarters of a collection. For example, ‘I had a bag of 12 treats and ate half one day, and the next I had 24 and I ate 2 quarters of them. Which day did I eat the most?’


[bookmark: _Toc130309487]Consolidation and meaningful practice: Handfuls – Thinking multiplicatively – 10 minutes
Note: Teacher could view the following resource prior to the lesson Handfuls (thinking multiplicatively) (11:04).
Gather a collection of items for students, for example, animals or mini figurines. Items need 2 or 4 legs to enable multiplicative thinking.
First player takes a handful of items and the second player estimates how many the first player has.
First player arranges the items into a known pattern. For example, dominoes, dice, ten-frame.
Second player identifies the number of items.
Second player then calculates the number of legs/paws by counting by twos or fours.
Students can rearrange items into different known patterns to support multiplicative thinking.
[bookmark: _Lesson_6:_Paper]

[bookmark: _Toc130309488]Lesson 6: Paper bugs
Core concept: Doubling and halving can be used to create fractions.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
a length or object can be broken up into equally sized parts known as fractions
a fraction describes the relationship between the whole and the equal parts it has been broken into
 the same part can be described in different ways, for example, 2 quarters or one half.
	All students can:
divide a whole into equal sized parts to represent fractions
use direct comparison to determine the relationship between the whole and the parts
recognise that the more equal parts the whole is divided into, the smaller each part becomes.
In addition, students working towards Early Stage 1 outcomes can use the vocabulary doubling and halving.
In addition, students working towards Stage 1 outcomes can use repeated halving to create quarters and eighths.


[bookmark: _Toc130309489]Daily number sense: 10 minutes
1. Identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Thinking mathematically
Universal Resources Hub
[bookmark: _Toc103952246][bookmark: _Toc130309490]Exploring paper bugs – 40 minutes
This activity has been adapted from Bruce et al. (2016).
Provide pairs or small groups of students with multiple copies of Resource 5: Paper bugs. Explain to students that paper bugs are special mathematical creatures that can grow and shrink. Ask the following questions:
What do you notice about each of the different bugs?
How could we describe their lengths?
Is there a way that we can show how their lengths are related?
Observe students as they describe the different lengths of the paper bugs. Monitor for students using direct comparison and language such as double and half, to describe the lengths. If students do not attend to the doubling and halving relationship, ask:
I am thinking that the blue bug is double the length of the red bug. Do you agree?
What do you notice if we halve the green, blue, and red bugs?
Is there a way we can make the green bug the same length as a red bug?
Discuss and share findings as a group.
Note: Students should notice that the paper bugs can be doubled or halved to become equal in length. It may be beneficial to create a chart that shows how each bug can be doubled or halved to create the same length as another bug.
Explain that, just as smaller paper bugs were hiding inside bigger paper bugs, smaller numbers also hide inside bigger numbers. Use think-alouds to model language to students. For example, ‘We noticed before that if we double the length of a red bug, it becomes the same length as a blue bug. This means that we can see 2 red bugs hiding inside a blue bug.’
Ask students:
[bookmark: _Hlk105127785]Can you find other ways smaller bugs are hiding inside bigger bugs?
Can we find all the bugs hiding inside the green bug?
Can we find out how many times bigger the green bug is in relation to the other bugs?
Students investigate the different ways to see and describe paper bugs hiding inside of each other. Students record their findings by drawing or using the paper bugs to show the parts of the whole.
Gather students to share findings. Draw students’ attention to the relationship between the number of parts and the size of the whole. For example, ’By using repeated halving we can create halves, quarters then eighths. We know that there are 8 white bugs hiding inside a green bug, and that the white bug is one eighth the length of the green bug. This means that the green bug is 8 times larger than the white bug.’
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for?
Are students reflecting and adopting ideas and strategies as they listen to others, and how do they communicate so that others can understand? (MAO-WM-01)
Can students recognise and explain how lengths can be doubled or halved to create new lengths? (MAO-WM-01, MAE-GM-03, MA1-FG-01, MA1-GM-03)
What relational reasoning strategies are students using when comparing 2 measures? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
Are students using language to describe the size of the part in relation to the whole? (MAO-WM-01, MAE-GM-03, MA1-FG-01, MA1-GM-03)
What to collect:
recordings of student discussions (MAO-WM-01, MAE-GM-03, MA1-FG-01, MA1-GM-03)
	Students don’t understand the concepts of doubling and halving. Use concrete materials such as dough or blocks to reinforce the concepts of doubling and halving.
Students don’t recognise or know how to describe the relationship between bugs:
Prompt students to notice that, if they double or halve certain bugs, the bugs become the same length. For example, double the white bug, or place 2 white bugs next to one another, and see if there is another bug that is the same length.
Prompt students to use paperfolding and direct comparison to notice the relationship between the bugs.
	Students recognise that the name of the fraction tells us its relationship to the whole.
Have students use what they already know about the relationship between the bugs to create a new bug.
Ask students if more than one type of bug is hiding inside a green bug. For example, ‘Inside a green bug is one blue bug and 2 red bugs. We can say that one half plus 2 quarters is equal to one whole.’
Students investigate how many ways there are to make each bug size and look for patterns.


[bookmark: _Toc130309491]Consolidation and meaningful practice: Double or halve – 20 minutes
View Double or halve? – Stage 1 (7:37).
1. Choose a target number between 10 and 99.
Write your target number on your blank hundreds chart.
The first player rolls the dice and chooses whether to double or halve the number.
Record the roll on the game board, by shading the number of squares.
Players record the running total to the side of their hundreds chart game board.
Players take turns to roll the dice. If they can’t go, they miss a turn.
[bookmark: _Lesson_7:_Noticing]The winner is the player who reaches the target number exactly.
[bookmark: _Lesson_7:_Noticing_1]

[bookmark: _Toc130309492]Lesson 7: Noticing the clock
Core concept: Connections can be made between the number line and clock.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
an analog clock is made by curving a number line from 1-12 around the outside of a circle
mathematical terms are used to describe the position of the hands on an analog clock
a fraction describes the relationship between the whole and the parts it has been broken into.
	All students can:
use a number line and paper folding to construct an accurate analog clock
use mathematical terms to describe the position of the hands on an analog clock.
In addition, students working towards Early Stage 1 outcomes can describe the position of the hour and minute hands on an analog clock for ‘o’clock’ times.
In addition, students working towards Stage 1 outcomes can explain how and why the words half past, quarter to, and quarter past are used to describe time accurately.


[bookmark: _Toc130309493]Daily number sense: Doubles fill – 20 minutes
1. Build students fluency with double facts and mathematical metalanguage through the game Doubles fill (8:10).
1. Players take turns spinning the 1-9 spinner (or roll dice) and spin the doubles fill spinner.
If a player spins a 6 and spins ‘double’, they double 6 to make 12. Students explain their thinking to their partner, who records the number sentence.
The player then colours in a corresponding array on the ‘Doubles fill’ gameboard.
Players swap roles.
If there is no space on the grid, players miss a turn.
Play continues until no one can add another array.
Players then calculate the number of squares they covered and the person with the largest area is the winner.
[bookmark: _Toc103952250][bookmark: _Toc130309494]Wonky clocks – 40 minutes
This activity has been adapted from Boaler et al. (2021).
In pairs, have students draw a clock. Bring students back together and have them compare their clocks to a real-life or an image of an accurate, round analog clock. Ask students to compare the clock they drew with the display clock.
Explain that students can use a strip of paper to check how accurate their clocks are by wrapping it around the edge of the clock and marking where the numbers are. Model this process to students, marking each number on the strip of paper. Provide students with strips of paper and have them create their own strip to check the accuracy of their clock.
Once students have marked their clocks on the strip of paper, have them discuss and compare their strip to the one modelled, asking questions such as:
Where have we seen numbers arranged like this before?
What do you notice about the numbers on your strip compared to the accurate one we made?
What do you notice about the spaces between each number?
Note: As students are drawing their clock number line, they may have the numbers bunched up in sections. An opportunity to refine this will come in the next part of the lesson when you use paperfolding to notice the position of the number on a clock. Draw students’ attention to the relationship between the strip of paper and a number line, and the clock being a curved number line.
Provide students with new strips of paper of the same length. Explain that we can use what we know about number lines and numbers to help us create an accurate clock. For example, ‘We know that 6 is half of 12 and if we fold our number line in half that is where 6 should be positioned’. Have students fold their number line and mark where the 6 should be located. Ask ‘Is there a way that we can keep folding our paper to find where any other numbers may sit on the clock number line?’. Students use 'Talk moves' to explore.
Bring students together to discuss their thinking. Draw students’ attention to creating quarters and the relationship between 3 and 9 as being positioned at ‘quarter past’ and ‘quarter to’ on the clock.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
How are students explaining their findings as they make connections between a number line and the position of the numbers on a clock? (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
Are students revising their thinking about the number line and the clock to create accurate representations? (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
What strategies are students using to describe the position of the numbers on a clock number line and relating the position to being quarter to, half past or quarter past? (MAO-WM-01, MA1-NSM-02, MA1-FG-01)
What to collect:
observations of students manipulating materials to demonstrate conceptual understanding. (MAO-WM-01, MAE-NSM-02, MA1-NSM-02, MA1-FG-01)
	Students do not recognise or know how to use paper folding to find where other numbers should be positioned on the number line.
Ask students to show you how they folded their strip of paper to create half. Explain that we can use what we know about halves to find half of our half.
Prompt students to think about how they could find out where 3 and 9 should be on the number line.
If students are still unsure, cut the strip of paper in half and have them half the halves. Lay the 4 quarters on top of the strip of paper and explain that this section represents 6, gesturing to the first 2 quarters. Ask how students can use what they know about halves and the number 6 to help them find another number for the clock.
	Students make connections to quarters and the relationship between 3 and 9 as being positioned at quarter past and quarter to on the clock.
Ask students, ‘How can we find out if all our numbers on our number line clock are evenly spaced?’
‘How does knowing where quarter past and quarter to are positioned on a clock help us describe time?’
Students describe different aspects of the day using the language quarter to, half past, and quarter past, as well as the position of the minute hand. For example, ’We eat lunch at half past 12, which means that the minute hand will be pointing to the 6.’
Students have demonstrated full understanding of concepts and can investigate how many different ways there are to split the numbers 1 to 12 into equal groups and describe how they know they have found all of the answers.


[bookmark: _Lesson_8:_Walking][bookmark: _Toc130309495]Lesson 8: Walking the clock
Core concept: Connections can be made between fractions and the clock.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
an analog clock is made by curving a number line from 1-12 around the outside of a circle
the minute hand shows how many minutes past or how many minutes to the hour it is
the hour and the minute hand are always moving
the minute hand helps to be more precise when telling the time.
	All students can:
create an analog clock and describe the position of the numbers as being like a number line
coordinate and describe the movement of the hour and minute hands on a clock.
In addition, students working towards Early Stage 1 outcomes can describe the position of the hour and minute hands on an analog clock when reading hour time.
In addition, students working towards Stage 1 outcomes can:
describe the relationship between the position of the hands on a clock
describe the movement of the minute hand on a clock using the language of quarter and half turn.


[bookmark: _Toc130309496]Daily number sense: Choral counting – 15 minutes
1. Build student understanding of counting forwards from different numbers by creating a counting pattern.
1. Select the number range based on the needs of the class.
1. Students say each number in the sequence collectively as the teacher records the number on a hundred chart. Record the numbers counted aloud, such as counting by twos, starting at any number.
1. Ask students what patterns were created in the choral count. Circle and annotate the patterns that students identify after counting. ‘Wait time’ gives students the opportunity to notice patterns, as well as identify the next numbers in the sequence using their knowledge of addition, subtraction and counting in multiples.
[bookmark: _Toc103952254][bookmark: _Toc130309497]A human clock – 45 minutes
This activity has been adapted from Yumi Deadly Maths: Measurement Prep to Year 9 (Yumi Deadly Centre – QUT, 2016).
In a large open space, students form a human clock by making a circle and using a post with 2 ropes. Begin by placing one student at the 12 position and have students discuss where the other numbers on the clock should be positioned.
Encourage students to make connections to the previous lesson where they used a number line to determine where 3, 6 and 9 are positioned on a clock, then filling in the remaining numbers. For example:
We know 6 is halfway around the clock face and is opposite number 12.
We know that 3 is a quarter of the clock's number line, which means it is halfway between 12 and 6, because half of a half is a quarter.
We know 9 is 3 quarters of the length of the clock's number line, which means it is positioned halfway between the 6 and the 12.
The numbers one and 2 for example, need to be evenly spaced between the 12 and 3.
Note: Early Stage 1 students are only required to understand the relationship between the hour and minute hands for ‘o’clock’ times.
Have students represent the numbers on a clock by holding cards showing the numbers 1 to 12, while 2 students hold the ropes becoming the minute and hour hands. Beginning with both hands positioned at the 12, have students discuss and help their peers to make the minute and hour hand move in coordination with each other. Encourage generalisations such as:
Every time the minute hand moves one full rotation, the hour hand moves toward the next number.
When the minute hand is pointing toward 6 it has made a half turn around the clock.
When the minute hand is pointing toward 3 it has made a quarter turn around the clock.
When the minute hand is pointing toward nine there is one quarter turn needed to complete the hour.
When the minute hand is showing half past, or pointing toward the 6, the hour hand moves halfway between the numbers on a clock to show half past.
In small groups, students create their own walkable clock. Call out times using the language of quarter past, half past, and quarter to the hour. Provide students with the opportunity to embody both the minute and hour hands on the clock.
Once students can move the minute and hour hand in coordination with each other, ask students to position themselves at a specific time and move forward in quarter or half hour increments. For example, students could begin at half past 3 and move forward half an hour. Repeat using a variety of times. Have students discuss the position of the hands in relation to turns, connecting the movement of the minute hand in half or quarter turns, to the passing of a half or quarter of an hour, and the position of the hands on a clock at those times. 
Discuss the experience of walking around the clock with students. Have students describe the relationship between the hour and minute hand, when it moves, and their role. Ask questions to prompt student thinking such as:
What did you notice about the movements of the hands?
What did you have to think about when moving the hour/minute hand?
Was there anything hard about moving like the hands of a clock?
How does the turning of the hands on a clock help us describe the position of the hands?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for?
How are students communicating and describing the position of the hands on a clock for the half-hour and relating this to half turns (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
Are students reflecting and adopting ideas and strategies as they listen to others, and how do they communicate so that others can understand? (MAO-WM-01)
Are students making connections between the number line and the clock? (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
Are students using the term ‘o'clock’ when describing time? (MAO-WM-01, MAE-NSM-02)
Are students using the language quarter past, half past and quarter to when describing time? (MAO-WM-01, MA1-NSM-02, MA1-FG-01)
What to collect:
photographs of human clock role play. (MAE-NSM-02, MA1-NSM-02)
	Students do not understand the relationship between the hour and minute hands for ‘o’clock’ times. Demonstrate on a real clock.
Students can’t coordinate the movement of the minute and hour hands.
Explain that each full turn the minute hand makes is equal to one hour in time. Remind students that the minute hand shows how many minutes have passed in the hour.
Discuss why the hour hand on a clock is halfway between hour-markers when the minute hand shows the half-hour.
	Early Stage 1 students describe the position of the hands for ‘o’clock’ times. Give students problems using elapsed time. For example, ‘lunch starts at one ‘o’clock and finishes one hour later so what is the time now and what does this look like on the clock?’
Students make connections between the position of the hands in relation to half and quarter turns.
Have students position themselves at, for example, half past 3 and then move to 5 o’clock. Ask students ‘How did you know where to stand at the beginning? How did you know when to stop? How can you describe the turns you took when moving both the minute and hour hands?’
Have students estimate the duration of everyday events and show this time moving on the clock. For example, lunch is half an hour. It starts at quarter past 12, so students will need to make a half turn to show quarter to one.


[bookmark: _Resource_1:_Ten-frame][bookmark: _Toc103952255][bookmark: _Toc130309498]Resource 1: Ten-frame
[image: Two ten-frames. Number 1 has 8 cells covered with pink counters. The first row of 5 cells are covered, and the first 3 cells in the second row are covered. The second ten-frame has 7 cells covered with blue counters. The first row of 5 cells are covered, and the first 2 cells in the second row are covered. ]

[bookmark: _Resource_2:_Tape][bookmark: _Resource_2:_Measuring][bookmark: _Toc103952257][bookmark: _Toc130309499]Resource 2: Measuring lengths
[image: 3 lengths. The top length has the number 17. The bottom length is split into 2 unequal parts. The first part has the number 9, the second part has a question mark.]


[bookmark: _Resource_3:_Paper][bookmark: _Resource_3:_Folded][bookmark: _Toc130309500]Resource 3: Folded paper
[image: 2 samples of A4 paper folded into 2 sections. Left hand side shows a vertical fold line in half. Right hand side shows a vertical fold line but does not form equal halves. ]
[image: 2 examples of A4 paper folded into 2 sections. Left hand side shows an angled fold line that does not form equal sections. Right hand side shows a fold line from top right to bottom left forming 2 equal sized triangles.]

[bookmark: _Resource_4:_Paper][bookmark: _Resource_4:_4][bookmark: _Toc103952258][bookmark: _Toc130309501]Resource 4: Four paper sections
: [image: Two images of paper folded into 4 sections. The first image shows the paper divided into 4 equal vertical sections and the second image shows the page divided into 4 equal quarters by halving the page vertically and horizontally.]
[image: Two images of paper folded into 4 sections.  The first image shows the page divided into 4 unequal rectangular sections and the second image shows the page divided into 4 unequal triangle-shaped sections.]

[bookmark: _Resource_6:_Paper][bookmark: _Resource_5:_Paper][bookmark: _Toc103952260][bookmark: _Toc130309502]Resource 5: Paper bugs
[bookmark: _Hlk103278097][image: Four coloured strips or 'paper bugs'. The first strip is short and white, the second strip is red and double the length of the white, the third strip is blue and double the length of the red and the fourth strip is green and double the length of the blue.]

[bookmark: _Toc130309503]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Focus area and outcomes
	Content groups and content points
	Lessons

	Representing whole numbers
MAO-WM-01
MAE-RWN-01, MA1-RWN-01
MAE-RWN-02, MA1-RWN-02
	Early Stage 1
Use the counting sequence of ones flexibly
count forwards to at least 30 and state the number before or after a given number, without needing to count from one (CPr4)
count backwards from a given number 20 or less (CPr5)
identify the number before as ‘one less’ and the number after as ‘one more’ than a given number
	1–8

	Representing whole numbers A (cont)
	Stage 1
Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5) 
count forwards and backwards by ones from a given two-digit number (CPr6)
	1–8

	Representing whole numbers A (cont)
	Stage 1
Represent numbers on a line
sequence numbers and arrange them on a line by considering the order and size of those numbers (CPr5)
	7–8

	Combining and separating quantities
MAO-WM-01
MAE-CSQ-01, MA1-CSQ-01
MAE-CSQ-02
NOTE: there is only one combining and separating quantities outcome for Stage 1.
	Early Stage 1
Model additive relations and compare quantities
identify situations in which addition and subtraction may be applied (AdS1-AdS2)
combine two or more groups of objects to model addition, identifying the relationship between the parts and the whole (AdS1-AdS2)
separate and take away part of a group of objects to model subtraction (AdS1, AdS2)
use concrete materials or fingers to model and solve addition and subtraction questions, counting forwards or backwards by ones as necessary (AdS1- AdS2, NPV3)
compare two groups of objects to determine how many more (Reasons about quantity) (NPV1, AdS2)
	1–3

	Combining and separating quantities (cont)
	Early Stage 1
Identify part-whole relationships in numbers up to 10
use visual representations of numbers to assist with combining and separating quantities, identifying the relationship between the quantities (NPV2, NPA2, AdS2-AdS3)
describe the action of combining, separating and comparing (AdS1)
create, model, and recognise combinations for numbers up to ten (AdS2)
count by ones to find the total or difference (AdS2-AdS3)
	1–8

	Combining and separating quantities (cont)
	Stage 1
Uses advanced count-by-ones strategies to solve addition and subtraction problems
apply the terms ‘add’, ‘plus’, ‘equals’, ‘is equal to’, ‘is the same as’, ‘take away’, ‘minus’ and ‘the difference between’ to describe combining and separating quantities (AdS1, AdS6)
recognise and use the symbols for plus (+), minus (−) and equals (=)
record number sentences in a variety of ways using drawings, words, numerals, and symbols (AdS6)
	2

	Combining and separating quantities A (cont)
	Stage 1
Recognise and recall number bonds up to ten
describe combinations for numbers using words such as more than, less than and double (Reasons about relations) (AdS6)
	1–8

	Combining and separating quantities B (cont)
	Stage 1
Represent and reason about additive relations
represent the difference between two numbers using concrete materials and diagrams (AdS6)
recall and use related addition and subtraction number facts to at least 20 (AdS7)
	3

	Forming groups A
MAO-WM-01
MA1-FG-01
	Stage 1
Recognise and represent division
use concrete materials to model a half of a collection and show the relation between the half and the whole (InF1)
model sharing division by distributing a collection of objects equally into a given number of groups to determine how many in each group (InF2, MuS5)
model grouping division by determining the number of groups of a given size that can be formed (MuS5)
describe the part left over when a collection cannot be distributed equally using the given group size (MuS6) 
	4, 6

	Forming groups B (cont)
	Stage 1
Model doubling and halving with fractions
model doubling and halving groups and the relation between the processes (MuS6, InF2)
re-create the whole given half (InF3)
use concrete materials to model a half, a quarter or an eighth of a collection, and explain their thinking (InF2, InF3)
	6

	Two-dimensional special structures B
MAO-WM-01
MA1-2DS-02
	Stage 1
2D shapes: Identify and describe the orientation of shapes using quarter turns
identify and describe directions of turns as ‘left turn’, ‘right turn’, ‘clockwise’ or ‘anti-clockwise’ (UuM4)
connect the use of quarter and half turns to the turn of the minute hand on a clock for the passing of quarter and half-hours (Reasons about relations) 
	8

	Geometric measure
MAO-WM-01
MAE-GM-02, MA1-GM-02
	Early Stage 1
Length: Use direct and indirect comparisons to decide which is longer
identify the attribute of ‘length’ as the measure of an object from end to end
use comparative language to describe length (UuM2)
compare lengths directly by placing objects side by side and aligning the ends (UuM2)
explain why the length of a piece of string remains unchanged whether placed in a straight line or a curve
compare lengths indirectly by copying a length (Reasons about relations) (UuM3)
	1–3

	Geometric measure (cont)
	Early Stage 1
Length: Create half a length
divide a length into two equal parts (Reasons about relations) (InF1)
distinguish between the halfway point and half a length
describe positions as ‘about halfway’, ‘more than halfway’ or ‘less than halfway’ (InF2)
	3–6

	Geometric measure A (cont)
	Stage 1
Length: Measure the lengths of objects using uniform informal units
use uniform informal units to measure lengths and distances by placing the units end to end without gaps or overlaps (UuM2)
select appropriate uniform informal units to measure lengths and distances (UuM3)
count informal units to measure lengths or distances and describe the part left over (UuM4)
record lengths and distances by referring to the number and type of unit used (UuM4)
	3

	Geometric measure A (cont)
	Stage 1
Length: Compare lengths using uniform informal units
compare the lengths of two or more objects using appropriate uniform informal units and check by placing the objects side by side and aligning the ends (UuM2-UuM3)
explain why the length of an object remains constant when rearranged (Reasons about relations)
estimate lengths, indicating the number and type of unit used and check by measuring (UuM3)
	1–3

	Geometric measure A (cont)
	Stage 1
Length: Subdivide lengths to find halves and quarters
use concrete materials to model both half and quarters of a whole length, highlighting the length (InF2)
identify two equal lengths and the relationship of the parts to the whole length, linking words and images (InF2) 
recognise when lengths have or have not been divided into halves and quarters (InF2)
	3-7

	Geometric measure B (cont)
	Stage 1
Length: Compare and order lengths, using appropriate uniform informal units
record length comparisons using drawings, numerals and words, and by referring to the uniform informal unit used
	1–2

	Non-spatial measure
MAO-WM-01
MAE-NSM-01, MA1-NSM-01
MAE-NSM-02, MA1-NSM-02
	Early Stage 1
Time: Tell time on the hour on analog and digital clocks
create the layout of an analog clock (MeT2)
read analog and digital clocks to the hour using the term ‘o’clock’ (MeT2-MeT3)
describe the position of the hour and minute hands on an analog clock when reading hour time (MeT2)
	7–8

	Non-spatial measure (cont)
	Stage 1
Time: Tell time to the half-hour
read analog clocks to the half-hour using the terms ‘o'clock’ and ‘half past’ (MeT2)
describe the position of the hands on a clock for the half-hour (MeT2)
connect the use of half turns to the turn of the minute hand for the passing of the half-hour 
	7–8

	Non-spatial measure B (cont)
	Stage 1
Time: Tell time to the quarter-hour using the language of ‘past’ and ‘to’
read analog clocks to the quarter-hour using the terms ‘past’ and ‘to’ (MeT2)
describe the position of the hands on a clock for quarter past and quarter to and relate this to quarter turns 
	7, 8

	Non-spatial measure B (cont)
	Stage 1
Time: Describe duration using units of time
use the terms ‘hour’, ‘minute’ and second’ (MeT2-MeT3)
	7, 8
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