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This two-week unit develops student knowledge, understanding and skills of measurement and choosing the correct unit to measure. Students are provided opportunities to:
explore spatial concepts of transformation
compare, describe and explore attributes of measurement through meaningful experiences
create a fair measurement
use uniform units to count and measure (Stage 1).
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.
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Before engaging in these teaching and learning activities, students would benefit from prior experience with:
play-based experiences and routines to recognise and compare attributes of length, area, volume and time
describing daily routines and the feeling of time passing to develop a sense of what different times feel like
puzzles and construction which allow manipulation of shapes to fill gaps.
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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: Sponge transformation
60 minutes
[bookmark: _Hlk118878157]Mathematicians can represent ideas using pictures or mathematical diagrams.
	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
Continue and create number patterns
Stage 1 – Part B
· Use the counting sequences of ones and tens flexibly
Forming groups
Early Stage 1
Forming groups
Stage 1 – Part A
Count in multiples using rhythmic and skip counting
Two-dimensional spatial structure
Early Stage 1
2D shapes: Represent shapes
Stage One – Part A
2D shapes: Transform shapes with slides and reflections
Stage One – Part B
2D shapes: Identify and describe the orientation of shapes using quarter turns
	Resource 1: Number chart 1-120
A tapping stick
A4 paper
3 sponges of different shapes
3 different colours of paint
Bowls
Writing materials

	Lesson 2: Clock turns
55 minutes
Mathematicians use analog clocks to tell the time.
	Representing whole numbers
Early Stage 1
Connect counting and numerals to quantities
Stage 1 – Part A
Represent the structure of groups of ten in whole numbers
Stage 1 – Part B
Form, regroup, and rename three-digit numbers
Geometric measure
Early Stage 1
Length: Create half a length
Stage 1 – Part A
Length: Subdivide lengths to find halves and quarters
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’
	Resource 2: Circle template or pre-cut circles in different colours
Video: The Stickie Gang: Episode 7 Telling the Time (1:03)
Clock demonstrator
Deck of cards – one per pair
MAB blocks
Scissors
Glue
Writing materials
2D shapes which can be folded in half (Early Stage 1 students)

	Lesson 3: Sense of time
55 minutes
Duration of time can be compared.
	Combining and separating quantities
Early Stage 1
Model additive relations and compare quantities
Identify part–whole relationships in numbers up to 10
Combining and separating quantities A
Stage 1
Recognise and recall number bonds up to ten
Non- spatial measure
Early Stage 1
Time: Compare and order the duration of events using the language of time
Stage 1 – Part B
Time: Describe duration using units of time
	Deck of cards – one per pair
Timer – whole class or stopwatches
Writing materials

	Lesson 4: How long
60 minutes
We can use direct comparison to decide which is longer.
	Representing whole numbers
Early Stage 1
Connect counting and numerals to quantities
Stage 1 – Part A
Represent the structure of groups of ten in whole numbers
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: Compare lengths using uniform informal units
Length: Subdivide lengths to find halves and quarters
	Resource 3: About halfway
Resource 4: More than halfway
Resource 5: Less than halfway
Class set of linking cubes

	Lesson 5: Let’s cover the area
60 minutes
The area of a surface can be measured by comparing shapes.
	Representing whole numbers
Early Stage 1
Instantly name the number of objects within small collections
· Use the counting sequence of ones flexibly
· Recognise number patterns
· Connect counting and numerals to quantities
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
Stage 1 – Part B
· Use counting sequences of ones and tens flexibly
· Form, regroup, and rename three-digit numbers
Forming groups
Stage 1 – Part A
· Count in multiples using rhythmic and skip counting
Stage 1- Part B
Represent and explain multiplication as the combining of equal groups
Two-dimensional spatial structure
Early Stage 1
· 2D shapes: Represent shapes
Area: Identify and compare area
Two-dimensional spatial structure
Stage 1 – Part A
Area: Measure areas using uniform informal units
Stage 1 – Part B
Area: Compare rectangular areas using uniform square units of an appropriate size in rows and columns
	· Resource 6: Think board
· Resource 7: Think board 2
· Video: How to make a square
· 3 dice – per student
· Paper to make a square
· Square and circle counters
· Scissors
· Objects in the room to compare
Writing materials

	Lesson 6: How many floors?
65 minutes
Collections of objects can look different but have the same quantity.
	Representing whole numbers
Early Stage 1
· Connect counting and numerals to quantities
Stage 1 – Part A
· Represent numbers on a line
· Represent the structure of groups of ten in whole numbers
Stage 1- Part B
· Form, regroup, and rename three-digit numbers
Combining and separating quantities
Early Stage 1
· Model additive relations and compare quantities
Stage 1 – Part A
· Use advanced count-by-one strategies to solve addition and subtraction problems
Forming groups
Stage 1 – Part B
· Represent and explain multiplication as the combining of equal groups
Three-dimensional spatial structure
Early Stage 1
· Volume: Compare volume by building
Stage 1 – Part B
Volume: Compare volumes using uniform informal units
	Resource 8: Arrays
Resource 9: Floors in the building
10-sided dice per student pair
Counters or other concrete materials
Skipping rope or masking tape to make a number line
Sticky notes
One-minute timer
Blocks
Writing materials

	Lesson 7: Filling it up – Part 1
60 minutes
Objects can look different but still have the same internal volume.
	Three-dimensional spatial structure
Early Stage 1
Volume: Compare internal volume by filling and packing
Volume: Compare volume by building
Three-dimensional spatial structure A
Stage 1
Volume: Measure and compare the internal volumes (capacities) of containers by filling
Volume: Measure the internal volume (capacity) of containers by packing
Volume: Construct volumes using cubes
Three-dimensional spatial structure B
Stage 1
Volume: Compare containers based on internal volume (capacity) by filling and backing
Volume: Compare volumes using uniform informal units
	· Marker to label containers
Variety of containers of different size
Water
Writing materials

	Lesson 8: Filling it up – Part 2
70 minutes
Mathematicians are precise and accurate when measuring internal volume.
	Three-dimensional spatial structure
Early Stage 1
Volume: Compare internal volume by filling and packing
Volume: Compare volume by building
Three-dimensional spatial structure A
Stage 1
Volume: Measure and compare the internal volumes (capacities) of containers by filling
Volume: Measure the internal volume (capacity) of containers by packing
Volume: Construct volumes using cubes
Three-dimensional spatial structure B
Stage 1
Volume: Compare containers based on internal volume (capacity) by filling and backing
Volume: Compare volumes using uniform informal units
	· A cup or smaller container per pair of students
A mug per pair of students
Variety of containers of different sizes
Variety of materials to fill up containers (liquids, rice, salt, sugar)
Writing materials
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Core concept: Mathematicians can represent ideas using pictures or mathematical diagrams
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	All students are learning that:
· shapes come in different orientations and can be represented in different ways
number patterns can be continued by noticing the structure, rhythm and repetition.
	All students can make representations of shapes in different orientations with paint.
In addition, students working towards Early Stage 1 outcomes can count forwards and backwards from 0-30.
In addition, students working towards Stage 1 outcomes can:
use a number chart to count forwards and backwards by twos
create the different patterns by translating, rotating and reflecting with their sponges.
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This lesson has been adapted from Robertson (2017).
Build student understanding of number patterns by choral counting.
Explain that students will play a counting game by slowly tapping a stick on the ground in time with each number said aloud. Encourage all students to chorally count aloud and work on developing a steady rhythm.
For Early Stage 1 students, begin by counting forwards to 30 and then backwards from 20 to the rhythm of stick tapping. Vary the game by having students count forwards and backwards from different starting points.
For Stage 1 students, begin counting forwards from two-digit numbers (for example, 28) or three-digit numbers (for example, 355). Vary the game by having students count forwards and backwards from different starting points, on and off the decade.
Develop a ‘switch’ and challenge students to begin by counting forwards. Then, when you call out ‘switch’, students change direction and count backwards.
Display Resource 1: Number chart 1-120.
Ask Stage 1 students to choral count by twos starting at 6 and stopping at 28. Ask students to look at the number chart to prepare in their heads before they start the count. Early Stage 1 students can clap or hop to the rhythm of choral counting.
Ask students to continue to count and colour the numerals on the class numeral chart to demonstrate the pattern.
Ask students to look at the number pattern and ask:
What do you notice?
· Can you describe the pattern?
What is a number that might come later in the sequence? How do you know? Can you prove it?
Can you articulate a rule for counting by twos?
Repeat activity by beginning at a different number.
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This activity has been adapted from Sponge art transformations from Thinking Mathematically.
Explain to students that they will be making wrapping paper.
Display a square sponge. Ask students to notice squares in the classroom and describe the features of the square, such as 4 sides, straight lines, and so on.
Provide students with 3 different colours of paint, 3 sponges that are 4 × 4 cm in size, and a piece of A4 paper.
Ask students to lay their piece of paper in front of them in a landscape position and fold into thirds (see Figure 1).
[bookmark: _Ref120783037]Figure 1 – Wrapping paper
[image: 4 pieces of paper with a paint printed square which has been flipped, rotated and turned.]
Note: It may help to have these pages pre-folded into thirds as this may be difficult for some students to do.
Ask students to dip their first sponge into the paint, making sure the paint is spread evenly on the sponge.
For Stage 1, students then place the sponge on the top left-hand side of the page and create a pattern by pressing the sponge across the page several times (see Figure 1). Explain that this is called translating.
For Early Stage 1, ask students:
What do you notice?
Has the shape changed?
Translation: A translation moves a shape up, down or side to side but it does not change the appearance of the shape.
Ask students to take a clean sponge and dip into another colour. On the second row they must press their sponge down to create a square just like in the first row. They then turn their sponge clockwise just a little, press it down again on top of the square to create a star (see Figure 1).
For the next shape along the same line, ask Stage 1 students to press the sponge down to create a square. They then turn their sponge in an anticlockwise direction a quarter of a turn and press down on top of the same square. This will produce a square again. Alternate the shape on the middle line between the star and the square.
Note: Bring students’ attention to the fact that rotating clockwise or anticlockwise does not make a difference to the shape in this activity.
Explain that turning the sponge clockwise and anticlockwise is called rotating.
Rotation: A rotation moves the shape around a fixed point in a clockwise or anticlockwise direction so the shape is the same but its position changes.
For Early Stage 1, demonstrate and then ask students to turn their shape in different orientations and press down. Ask students:
What do you notice?
Has the shape changed even though it was turned?
Ask students to take their last clean sponge and dip it into the remaining colour of paint, but this time they are putting paint on both sides of the sponge.
On the last row of the page, ask students to predict what will happen if they press the sponge down to create a square again, but this time they must flip the sponge over and create another shape next to the first. Ask students, will it be a square again?
For Stage 1, explain that this flipping movement is called reflecting.
Reflection: A reflection flips the shape around so that you get a mirror image while the size of the shape remains the same.
After creating their wrapping paper give students another piece and allow them to experiment with shape orientations to create another piece of wrapping paper with shapes of their choice.
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Reflect on the activity by discussing the following questions with students:
Did moving the shape’s orientation change the shape in any way?
How did moving your sponge in different directions change the print on the paper?
Which movement (slide, turn or flip) made the greatest number of shapes?
Did turning your sponge clockwise or anticlockwise make a difference to your print?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can the students make different representations of shapes in different orientations? (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
What to collect:
student manipulation of materials and wrapping paper. (MAO-WM-01, MAE-2DS-01, MA1-2DS-01)
	Students are unable to create patterns by using different orientations of shapes.
Provide further opportunities to match shapes in puzzles.
Allow students the opportunity to manipulate squares by flipping, sliding and turning.
	Students are able to create patterns by using different orientations of shapes.
· Students describe the features of polygons and explain why some shapes tessellate better than others.
· Students create a picture of an animal using the flip, slide and turn movements.
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[bookmark: _Toc130826320]Lesson 2: Clock turns
Core concept: Mathematicians use analog clocks to tell the time.
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 time can be represented on a clock face.
In addition, students working towards Stage 1 outcomes are learning that half a clockface supports us to tell the time to the half-hour.
	All students can describe the position of the hour and minute hands on a clock.
In addition, students working towards Early Stage 1 outcomes can find half of an object by folding objects to ensure each side is the same.
In addition, students working towards Stage 1 outcomes can describe and represent the position of clock hands to describe half past and quarter past the hour.
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This lesson has been adapted from Up and Down at The Mathematical Association of Victoria.
1. Introduce ‘up and down’ by explaining that this game will be played in small groups. One student deals out 4 cards, face up, to each player with all picture cards removed from the deck. The remaining cards are placed in a pack in the middle of the table.
Model how to play ‘up and down’. Explain that the aim of the game is to be the first player to arrange their cards in either ascending or descending order. The order does not need to be in consecutive order. For example, 1, 2, 3, 4. It could be 1, 3, 4, 7 (see Figure 2).
[bookmark: _Ref120777943]Figure 2 – Ascending and descending cards
[image: Image of 8 playing cards. First row is 2 hearts, 4 spades, 6 hearts, 7 spaces. Second row is 7 spades, 6 hearts, 4 spades, 2 hearts]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
The first player to arrange their cards in order is the winner of that round.
For Stage 1 students, this game can be adapted to make two-digit or three-digit numbers by removing the 10 from the pack and making two-digit numbers from the remaining cards. Each student makes a number from MAB blocks and then all the numbers are ordered from ascending or descending order.
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Reinforce times of the day by viewing The Stickie Gang’s Episode 7 Telling the Time (1:03) from ABC iview.
Ask students what they noticed or wondered about the different times of the day, such as breakfast before playtime, dinner after homework, playtime at 9 o’clock.
Provide time for students to Think-Pair-Share about their favourite time of day.
Encourage students to use their mathematical brains to think about the clocks they saw and to describe what they noticed. Ask the following questions:
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What did you notice about the clocks that you saw in the video?
Where may you have seen clocks like this before?
	I saw the number 5.
I saw 2 zeros on some of the clocks.
The number 12 is at the top of the clock.
I’ve seen these clocks in the classroom, school hall, microwave oven and bedside table.


Explain that students saw 2 different types of clocks in the video and these are called analog and digital clocks. Draw students’ attention to the features of each.
Use Clock demonstrator to introduce features of analog and digital clocks. These features include the clock face, counting and ordering numbers 1 to 12; that 9 o’clock is the same as 9:00, and 3 o’clock is the same as 3:00; identifying and noticing how the hour and minute hand move.
Play a game of Simon Says, with Simon asking students to physically move their bodies to represent:
a full turn
a half-turn
a quarter-turn.
Explain that, when telling the time, the minute hand also makes a full turn, half turn and quarter turn around the clock face.
Ask students to use their arms to represent the minute hand just like on the clock:
as a full turn
as a half-turn
as a quarter-turn.
Note: When describing time, use the terms ‘hour hand’ and ‘minute hand’, rather than ‘little hand’ and ‘big hand’, to promote understanding of their respective functions.
Ask students to cut out 3 of the circle templates from Resource 2: Circle template or provide pre-cut circles in different colours. One of the circles will be used as a base. Ask students to lay this circle flat. This will be the clock face. See the blue circle in Figure 3.
Take the second circle and fold it in half and ask students to cut on the fold to create 2 halves.
Note: Support students in understanding the halfway point in the circle, ensuring both sides of the circle are equal in size.
Place the half circle on top of the clock. Explain this is halfway on a clockface. Ask students to place the half circle on top of the full circle. See purple section in Figure 3.
For Stage 1, demonstrate moving the minute hand halfway or a half turn on the clock face. Describe the position of the minute hand on the clock for the half-hour. Explain half of the circle represents half on the hour.
Have students fold their last coloured circle into quarters and cut on folds to create 4 quarters. See the red section in Figure 3.
Early Stage 1 students form pairs and find items in the classroom that they could fold in half, identifying the 2 equal parts. Support students to describe language, such as about halfway, more than halfway, or less than halfway.
For Stage 1 students, demonstrate moving the minute hand to quarter past on the clock face. Ask students to describe the position of the hands on the clock. Explain that one quarter of the clockface represents a quarter of an hour, which is quarter past or 15 minutes past the hour.
Move the quarter circle so that it represents quarter to on the clock face. Ask the students what the time would be if the minute hand looked like this. Explain that it is quarter to the hour.
Note: The concept of quarter past is much more difficult than half-hour for many students. It will require extensive modelling and repeated practice as well as a good understanding of hour and half-hour on clock faces.
Layer the circles as shown and glue them down.
Ask students to label their clocks with the numerals 3, 6, 9 and 12.
[bookmark: _Ref121149670]Figure 3 – Example of circle
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[bookmark: _Toc130826323]Consolidation and meaningful practice: Body clocks – 15 minutes
This lesson has been adapted from Robertson (2017).
Explain that students will become human clocks, using their body to create different times on the hour.
Demonstrate how to stretch your arms up and out to the side to feel the position of the hour and minute hands.
Encourage students to rock from foot to foot while slowly chanting ‘Tick, tock, tick, tock. I’m a ticking human clock. What time is it?’
Call out a time. Students make that time with their arms showing the position of the hour and minute hands (see Figure 4).
[bookmark: _Ref120778026]Figure 4 – Human clocks
[image: ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Note: Remember it will look back to front if you are standing in front of students.
Ensure you have a clock face on hand so students can check and correct their answers.
As students become familiar with the game, they can be invited to call out a time for the class to make. For Stage 1 students, time can include half past, and quarter hours. Notice and ask students to explain why the hour hand on a clock is halfway between successive hour-markers when the minute hand shows the half-hour.
Repeat chant before calling out each time.
Note: This also works as an activity undertaken in pairs with one student moving the arms of their partner to the correct position.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can the students describe the position of the hour and minute hands on a clock? (MAE-NSM-02, MA1-NSM-02)
Can the students find half of an object by folding objects to ensure each side is the same? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
What to collect:
anecdotal observation records while students are making clocks and folding circles. (MAO-WM-01, MAE-GM-02, MAE-NSM-02, MA1-NSM-02)
	Students are unable to describe and represent the position of clock hands.
· Provide students with further opportunities to manipulate clocks to tell the time to o’clock.
· Provide further experiences for students to move their bodies and hands to represent time.
Students are unable to find half of an object by folding.
· Model dividing regular shapes into halves.
Model and reinforce language of 2 equal sides or lengths when describing halfway.
	Students are able to describe and represent the position of clock hands.
· Provide students with further opportunities to express time in analog and digital forms.
· Provide further experiences for students to explore clock hand positions when representing quarter to the hour as 45 minutes or three-quarters around the clockface.
Students are able to find half of an object by folding.
· Find other fractions of lengths such as repeatedly halving to find quarters or exploring folding to make thirds.
Continue to estimate and then find half of a variety of lengths.
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Core concept: Duration of time can be compared.
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:
the length of time can be measured and compared.
the duration of an event can be estimated from prior experience
number bonds are pairs of numbers that form 10.
	All students can:
measure and order time taken to complete tasks
estimate and describe the duration of daily events.
In addition, students working towards Early Stage 1 outcomes can:
compare the duration of 2 events
create and record numbers that add up to 10.
In addition, students working towards Stage 1 outcomes can create and record numbers that add up to and including 20.
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1. Build student understanding of forming combinations to 10 by playing ‘number memory’.
Students play ‘number memory’ in small groups. Students will lay out a deck of cards face down in rows and columns with all picture and number 10 cards removed from the deck (see Figure 5).
[bookmark: _Ref121154162]Figure 5 – Rows and columns
[image: Image of 9 hearts playing card. Deck of cards face down in 4 rows of 5 cards.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Provide time for students to play memory by turning over 2 cards at a time to see if they can make a match for the target number of 10.
Focus on the reasoning students provide for the match and for students to build connections between concepts.
Students can record their combinations that add up or bond to form 10 to find all the different combinations.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can the students create and record numbers that add up to 10? (MAO-WM-01, MA-CSQ-02, MA1-CSQ-01)
What to collect:
· strategic questioning and observation during game playing and recording of number bonds. (MAO-WM-01, MA-CSQ-02, MA1-CSQ-01)
	Students are unable to create and record number bonds to 10.
· Provide students with a ten-frame to fill with concrete materials to visually represent 10 while playing the game.
· Model counting with one-to-one correspondence to add the 2 cards.
	Students are able to create and record number bonds to 10.
· Challenge students to combine 3 cards to make combinations to 10.
· Challenge students to look for combinations to 20.
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Ask students to turn and talk about all the events that occurred yesterday afternoon.
Revise events that occur during routines of night-time, morning, afternoon, today, tomorrow, yesterday, and so on. Record some of the events students are discussing on the board.
Note: Pay attention to vocabulary such as first, next and last when recalling events.
Explain to students that mathematicians are precise when measuring. Ask how these events can be ordered from the shortest time to the longest time.
Discuss with students that we develop a sense of time so that we can estimate the amount of time something takes (duration).
Discuss that when we measure time, we use a second, minute, and an hour as our units of measure.
Note: Early Stage 1 students discuss duration through ideas such as before, after, how long, how soon and so on.
Ask students:
Can you think of something that takes a second?
How long does it take to blink?
How many blinks do you think you can you do in one minute?
What other activities could you do in one minute?
Can you think of an activity which would take 5 minutes?
What is an activity that could take one hour?
Note: Remind Stage 1 students that one minute is 60 seconds. Sixty minutes is equal to one hour.
As a class determine 5 activities that will be measured. These activities need to be varied in how long they take, for example, from seconds to hours.
Ask students to estimate and record the duration of the events:
Which of these will be the longest amount of time?
Which of these will be the shortest amount of time?
How can we compare the length of time taken to complete these activities?
Introduce a timer or stopwatch.
Complete activities and time events recording the length of time.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can the students estimate and describe the duration of daily events? (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
What to collect:
· student reflections on duration and measuring of events. (MAO-WM-01, MAE-NSM-02, MA1-NSM-02)
	The student is unable to estimate and describe the duration of daily events.
· Introduce time in everyday contexts, for example, schedule of familiar routines first, then board and visual schedules.
· Support students with everyday opportunities to experience wait time for activities.
	The student is able to estimate and describe the duration of daily events.
· Tell a story or role-play to discuss the duration of events during the day.
· Encourage students to notice when the classroom clock shows time on the hour throughout the day.
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Ask questions such as:
Was your estimation too high or too low?
What do we mean when we say something takes ‘about a minute’?
Why is time important?
What would happen if we didn’t have clocks?
How would we know when to get up and go to sleep?
How would we know if we had enough sleep?
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[bookmark: _Lesson_4:_How_1][bookmark: _Toc130826328]Lesson 4: How long
Core concept: We can find fractional parts of lengths.
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 is the measure of an object from end to end
half is equal parts of a whole length.
	All students can:
use direct comparison to compare and order length
recognise halves of a length.
In addition, students working towards Early Stage 1 outcomes can align the ends of towers to compare lengths.
In addition, students working towards Stage 1 outcomes can count informal units to measure and compare lengths of towers.
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This activity has been adapted from the lesson Counting large collections from reSolve.
1. Build student understanding of place value by counting and representing large collections of objects by grouping into tens and hundreds.
In groups of 2-4 students, provide a box of linking cubes (or other concrete materials), making sure that each box has a different number of concrete materials in it.
Ask students to estimate and then count their collections. While counting, prompt students to think about how to arrange the cubes to make it easier to count. Students can bundle cubes into groups of 10 to support counting.
Note: In Early Stage 1, students should pay attention to one-to-one correspondence to count and bundle groups of 10.
Select some groups to share their answers and explain their counting strategies. Ask students:
Is it more efficient to arrange our objects into groups of 10 and skip count by tens to work out the total?
Can we make a group of 100 and count by hundreds?
Repeat activity by swapping boxes between groups. Ask students which box held the largest number of cubes and prompt them to explain how they know.
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Tell a story using frog figurines about 2 frog friends going on a picnic. Explain that the frogs, Flora and Forest, collected some fruits and vegetables that they harvested from their garden to eat. They harvested a cucumber, a carrot and a banana. When they arrived at the lake for their picnic, they realised that they had forgotten to cut the fruits and vegetables to share. Flora uses a knife from the picnic basket to cut the fruits and vegetables.
Show students Resource 3: About halfway.
Ask students what they notice about where the knife is going to cut the cucumber.
Explain that when a length has been divided into 2 equal parts the parts are called halves.
Encourage students to describe the positions of the length when Flora cuts the carrot and banana into parts.
Show students Resource 4: More than halfway
Ask students how they would describe the position of where the carrot has been cut.
Explain that when a length has been divided like the carrot, it can be described as more than halfway.
Show students Resource 5: Less than halfway.
Ask students how they would describe the position of where the banana has been cut.
Explain that when a length has been divided like the banana it can be described as less than halfway.
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This activity has been adapted from Making longer, making shorter from NRICH.
Display 2 towers made from linking cubes, one with 8 cubes and another with 12 cubes.
Ask students:
Which tower is longer?
Can you prove it?
Where do the ends need to be to ensure an accurate comparison?
Note: Observe students physically placing the towers side by side and aligning the ends to ensure a fair and accurate measurement. Some students may already have the ability to conserve length, in which the relative positions can be altered and still recognise which is longer.
Ask students if they can think of another way we could compare the length of the towers.
Notice the countable units.
Make 2 new towers of different lengths using different amounts of linking cubes.
Ask students to compare the lengths by counting the units and then placing the towers side by side and aligning the ends to check.
Early Stage 1 students can continue to build towers with a partner, estimate and then compare the lengths by aligning the ends.
Explain that the uniform unit of measure helps to measure lengths. Students sit in a circle with access to a supply of linking blocks.
For Stage 1 students display a tower of 4 linking cubes long. Ask students to create a length that is:
double the modelled length
triple the modelled length
4 times the modelled length
half of the modelled length
quarter the modelled length.
In pairs, Early Stage 1 students build a long tower, estimate, and then halve their tower. Students can check if their estimate was correct by aligning the ends and checking the length. Repeat several times until students develop a better sense of half.
Place each of the lengths side by side and align the ends (see Figure 6).
[bookmark: _Ref121154209]Figure 6 – Tower length comparison
[image: multi-attribute blocks in a group of 4, 2, 1, 12 and 16.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Ask students to point to the tower that is:
twice the length of my original tower of 4 cubes?
3 times the length?
4 times the length?
half the length of the first tower?
a quarter of the length of the first tower?
the same length as my original tower?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can the students use direct comparison to compare and order length? (MAO-WM-01, MAE-GM-02, MA1-GM-02)
What to collect:
· student participation in finding fractions of length and making comparisons. (MAO-WM-01, MAE-GM-02, MA1-GM-02)
	Students are unable to use direct comparison to compare and order length.
Start by comparing objects where the difference in lengths is easy to notice, for example, the table is longer than the pencil.
· Support students to align the ends by creating a line as a starting point.
	Students are able to use direct comparison to compare and order length.
· Ask students to visualise a known unit to estimate the length of tower before direct comparison.
· Find other fractions of lengths such as repeatedly halving to find quarters or exploring folding to make thirds.
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Core concept: The area of a surface can be measured by comparing shapes.
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:
area relates to the measure of two-dimensional surface
mathematicians predict which has the largest area and can find out by measuring.
	All students can:
describe the attributes of a square
compare the area of a square.
In addition, students working towards Early Stage 1 outcomes can use direct comparison and superimpose to measure area.
In addition, students working towards Stage 1 outcomes can use arrays of uniform informal units to calculate area.
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1. Build student understanding of subitising by representing numbers in a variety of ways.
Tell a story about a very hungry frog named Frank. Explain that, unfortunately, Frank the frog is getting old and is no longer able to catch his favourite food, flies, as he is too slow and cannot catch them.
Show students Resource 6: Think board.
Explain that they will be representing the number rolled by the dice in a variety of ways to feed Frank the frog that number of flies.
Model rolling 3 dice and combining to find the total. Write this numeral and number word in the centre of Resource 6: Think board. Next, write the numeral on the line in the centre of the before and after section and write the numerals that come before and after in the circles. Model completing the ten-frame section, drawing flies and using natural materials to represent the flies to feed Frank the frog (see Figure 7).
[bookmark: _Ref121154256]Figure 7 – Frog think board
[image: ]
For Stage 1 students, use Resource 7: Think board 2. Roll the 3 dice and create a three-digit number. Model making the number using MAB materials and draw the place value.
Provide time to play ‘feed the frog’ independently.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students visually represent numbers in a variety of ways? (MAO-WM-01, MAE-RWN-01, MA1-RWN-02)
What to collect:
observations of students composing visual representations of numbers. (MAO-WM-01, MAE-RWN-01, MA1-RWN-02)
	Students are unable to visually represent numbers in a variety of ways.
Model counting dice dot patterns using one-to-one correspondence.
Use less dice to create small numbers.
	Students are able to visually represent numbers in a variety of ways.
Roll additional dice to represent larger numbers.
· Work in pairs and compare numbers to play ‘Highest number wins’.
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Ask students to identify squares in the classroom, school or playground. Discuss the features of a square including equal sides and 4 vertices.
Note: To develop a robust concept of shapes it is important that students encounter shapes in different orientations and sizes, represented in a variety of ways.
Students turn and talk to discuss how they could make a square.
Watch How to make a square (2:04).
Ask students:
· What do you notice?
· What do you wonder?
· How did the person ensure the square had equal sides?
Ask students to use paper and a pair of scissors to make their own square.
When students have completed their squares, explain that we are going to measure the area of our squares.
Encourage students to predict and then complete a ‘square hunt’ in the classroom and find:
a square of different area where it fits inside the boundary of their paper square
a different shape whose boundary fits inside their paper square
a shape that has the same area as their paper square.
Note: Ask students to use comparative language to describe the area.
Discuss that there are 2 different strategies that students can use to compare area by placing one area on top of another. These are superimposing and superposing (see Figure 8).
Superimpose: The comparison of areas by placing one area on top of another.
Superpose: The comparison of areas by aligning the edges (or corners) of 2 areas when one is placed on top of the other.
[bookmark: _Ref121154300]Figure 8 – Comparing areas
 [image: 2 blue squares showing an array of 5 green squares superimposed on a pink background to create an array of 4 pink squares. The first image has the array centred, and in the second image the array is in the bottom left corner.]
Display a box of both square and circular counters. Students arrange the counters to cover the area of the square’s surface.
Students explain their strategy to cover the area. Allow time for students to explore covering the area.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What did you notice?
What do you need to remember when measuring area?
What method will you use to ensure there are no gaps or overlaps?
What do you estimate will be the most accurate unit to measure?
How will you count your array?
What would happen if we changed the counter to a sticky note?
	We need to cover the surface so there are no gaps or overlaps
I can make an array using rows and columns.
The square counters will ensure no gaps.
The most accurate unit will be the squares.
I can use repeated groups. When I know how many are in one row, I can count how many groups and add them together.
The sticky note is bigger so I won’t need as many.


As a class, determine some rules around measuring a shape’s area with counters. Record responses on an anchor chart.
Discuss when measuring a shape, students must repeatedly place units so that there are no gaps or overlaps. All units must be equal in size. To be accurate mathematicians, the objects used must tessellate to be suitable for measuring area.
Tessellate: to fit together without gaps or overlaps.
Ask students to record the area of a rectangle using a grid structure. Ask:
How many rows?
How many columns
How many squares are there altogether?
Model and discuss how to form arrays of equal rows and equal columns. Count the number of rows and the number in each row to describe the arrays made on the rectangle.
Ask students to describe how they could count the array efficiently by skip counting.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students use arrays of units to calculate the area? (MAO-WM-01, MA1-2DS-02)
What to collect:
· observation of student manipulation of counters and record of grid structure in workbooks (MAO-WM-01, MA1-2DS-02).
	Students are unable to use arrays of units to calculate the area.
Students complete filling in the array and count the number of counters used to cover the area.
Students count the number of counters in a prefilled array.
	Students are able to use arrays of units to calculate the area.
· Use only one square to calculate the number of counters needed in the array.
Students draw the array structure.
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In groups of 4, students choose 5 shapes from the classroom and calculate their area. Ask students to look at the surfaces and order from largest to smallest.
Early Stage 1 students can check their predictions by superimposing shapes.
Stage 1 students can check their predictions by using units of measure in arrays.
Note: Early Stage 1 students should use regular shapes such as squares and rectangles of different size and orientation. Stage 1 students should be challenged to find shapes close in size.
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Core concept: Collections of objects can look different but have the same quantity.
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:
collections can be grouped and organised
· volume is the measurement of three-dimensional space.
	All students can:
group and share large collections
use three-dimensional blocks to make a building.
In addition, students working towards Early Stage 1 outcomes can form equal groups distributing items one at a time into set number of groups.
In addition, students working towards Stage 1 outcomes can create arrays with blocks consisting of 5 blocks in each row.
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This lesson has been adapted from the Place value with two-digit numbers: Session One from nzmaths.
1. Build student understanding of representing whole numbers by counting and representing large collections of objects by grouping.
1. Ask students to form a pair. Provide each pair with a collection of objects and a 10-sided dice. Set a timer for one minute.
1. Partner 1 rolls a 10-sided dice, and the other partner takes that many objects and adds them to their collection. Repeat until the timer goes off.
Note: Early Stage 1 students can adapt this task using a 6-sided die and counting to 30.
Ask students to estimate and then count how many objects they have collected in total.
Create a number line by placing a skipping rope, chalk or line of masking tape more than 1 metre long, on the floor and label the ends 0 and 100, or 200 if needed (see Figure 9).
Prompt students to arrange their objects into groups of tens or hundreds (where possible) to make counting more efficient. Students record their total on a sticky note.
Ask students, one pair at a time, to place their sticky note with their score on the line where they think it belongs. Discuss the placement in terms of proximity to benchmarks like 50, 75, 25, and so on. After 5 numbers are placed, ask the remaining groups to put their score where they think they belong.
[bookmark: _Ref121153961]Figure 9 – Numbers on a number line
 [image: Number line made from a skipping rope with sticky notes placed at 0, 28, 52, 73 and 100]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students arranging collection of objects into groups of tens or hundreds? (MAO-WM-01, MAE-RWN-01, MA1-RWN-01)
Are students able to place their scores on the correct spot on the skipping rope? (MAO-WM-01, MA1-WM-02)
What to collect:
anecdotal observation records while students are playing Sixty second challenge. (MAO-WM-01, MAE-RWN-01, MA1-RWN-01, MA1-RWN-02)
	Students are unable to arrange a large collection of objects into groups.
Students roll a 6-sided dice to reduce the number of objects collected each time.
Reduce time to collect objects to 30 seconds.
	Students are able to arrange a large collection of objects into groups:
Bundle craft sticks into groups of tens or use 10 MAB blocks.
Students roll a 20-sided or 30-sided dice to increase the number of objects collected each time.
Extend time to collect objects to 2 minutes.
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[bookmark: _Toc112318929][bookmark: _Toc112320579][bookmark: _Toc112320634][bookmark: _Toc112320689][bookmark: _Toc112320743]This activity has been adapted from Hidden objects from Maths Curriculum Companion.
As a class, view Resource 8: Arrays. Explain that an array is made by arranging a set of objects such as counters in columns and rows. Columns and rows must have the same number or equal number of items in them.
Ask students if they can see any arrays in the classroom. Model by counting the equal rows and columns. Ask the students where they can find more arrays.
For Early Stage 1 students, model using groups to discuss the array and find the total. For example, in the egg carton there is one group of 6 in the first row and the second row makes 2 equal groups of 6. Two groups of 6 makes 12 eggs altogether. Students use counters to create groups and find the total.
Repeat with other examples of arrays found in the classroom.
Array: An array is an arrangement that can be used to model multiplicative situations involving whole numbers.
Model rolling 2 dice or use the number spinner.
Write the number sentence on the board.
Ask students to use square counters to create the array. Encourage Early Stage 1 students to make equal groups of counters by dealing one counter at a time.
Display Resource 9: Floors in the building and tell them that a building has 5 rooms on each floor. Tell them that each row in the array represents a floor in the building. Ask the following questions:
How many rooms does the building have if there are 5 floors? 
How many rooms does the building have if there are 10 floors?
How many floors are in the building if there are 30 rooms? How would you work this out?
Note: Resource 9: Floors in the building only has 3 floors so the students can see the 3 ‘floors’ and the 5 ‘rooms’ but not the remaining floors. This task is designed to encourage students to count by fives rather than by ones since many students find this achievable.
Explain that students are going to build each floor with blocks. Build an array from blocks made up of 3 rows, with each row containing 5 blocks and show students (see Figure 10). Prompt discussion about the difference between using tiles and blocks to build the floors and work out the answer.
Note: Early Stage 1 can complete this task by forming equal groups of 5 blocks. Students can then record their grouping and sharing using drawings, words and numerals. Students only complete one problem.
[bookmark: _Ref121154345]Figure 10 – Floors in a building
[image: An array of cubes made up of 3 rows and 3 columns. The cubes in the first row are red, in the second row they are blue and in the third row they are green.]
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 difference between the model in the picture (Resource 9) and the model that I just built from the blocks?
What is the difference between tiles and blocks?
What do we call objects that are flat and objects that are not?
What other differences are there between 2D shapes and 3D objects?
How can you count the number of blocks used if you’re not counting every block one by one?
	The model in the picture (Resource 9) is made from square counters and the model you built is made from blocks.
Tiles are flat and blocks are not.
The objects that are flat are called 2D shapes and the objects that are not flat are called 3D objects.
2D shapes have sides and vertices, 3D shapes have faces, edges and vertices.
We measure 2D shapes using area and 3D shapes using volume.
Because each floor has 5 rooms in it you can count by fives.


Working in pairs, students are given a set of blocks to make a building with 5 floors and 10 floors and work out how many blocks they used for each. They must also work out how many floors they would require for a building of 30 rooms.
Early Stage 1 students only make a building with 5 floors.
Discuss that each row must have an equal number of blocks. Support Early Stage 1 students to recognise the equal rows.
Before students begin, they must estimate how many blocks they will need to make both buildings and record this in their workbooks.
After making their buildings and working out how many blocks are needed for each building, students record this next to their estimations. They also need to draw a picture of each of their buildings along with their working out.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students able to estimate how many blocks they need to make their buildings? (MAO-WM-01, MAE-RWN-01, MA1-RWN-02)
Are students able to build the structure of rows and columns with the correct number of rooms and floors? (MAO-WM-01, MAE-FG-02, MA1-FG-01, MA1-2DS-02)
What to collect:
workbooks and photos of their buildings. (MAO-WM-01, MAE-FG-02, MA1-FG-01, MA1-2DS-02, MA1-RWN-02)
	Students are unable to make their buildings with the correct number of rows and columns:
Use fewer floors and rooms to begin with and increase the number once students become more confident.
Draw the structure of rows and arrays for the students and ask what they notice.
Students cannot count by fives and are still using count-by-one strategy.
Provide students with a ten-frame and remind them that each row in a ten-frame holds a total of 5.
Give students counters and get them to bundle them into groups of 5 to making counting easier.
	Students are able to make their buildings with the correct number of rows and columns:
Ask how many floors you would have if you made a building with 37 rooms. Students need to explain their thinking and notice that there will be a remainder.
Students make their own problems using a different number of rooms per floor and a different number of floors.
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Using the blocks that the students have used to make their buildings, students will make as many different rectangular prisms as they can.
Each student is given a fixed number of blocks. A workable number of blocks would be 24 for Stage 1, 12 for Early Stage 1.
With every rectangular prism students make, they must also find the volume. Remind students that by counting the number of blocks used, they are finding the volume of that prism. Ask students:
How many different rectangular prisms can you make?
What is the volume of each prism that you make?
Students make as many prisms as they can using their blocks. They will notice that all prisms have the same number of blocks, therefore the same volume.
[bookmark: _Lesson_5:_Filling]Discuss and connect the mathematics by bringing attention to the fact that objects can look different but still have the same internal volume.
[bookmark: _Lesson_7:_Filling][bookmark: _Toc729212054][bookmark: _Toc141214150][bookmark: _Toc681709316][bookmark: _Toc1216007333][bookmark: _Toc1999331458][bookmark: _Toc1608827274][bookmark: _Toc78860729][bookmark: _Toc1920578329][bookmark: _Toc1291015780][bookmark: _Toc318263679][bookmark: _Toc1493461757][bookmark: _Toc2117194183][bookmark: _Toc1601954218][bookmark: _Toc307110685][bookmark: _Toc589762974][bookmark: _Toc145534103][bookmark: _Toc1158885068][bookmark: _Toc514623588][bookmark: _Toc1991844389][bookmark: _Toc2109544441][bookmark: _Toc169526985][bookmark: _Toc1963287074][bookmark: _Toc878108712][bookmark: _Toc1080020409][bookmark: _Toc286236091][bookmark: _Toc2087774557][bookmark: _Toc948133506][bookmark: _Toc1520883947][bookmark: _Toc441244672][bookmark: _Toc817583221][bookmark: _Toc1409125429][bookmark: _Toc1861735535][bookmark: _Toc845856902][bookmark: _Toc830748580][bookmark: _Toc1249591576][bookmark: _Toc1697847577][bookmark: _Toc1115607948][bookmark: _Toc996602175][bookmark: _Toc1855474655][bookmark: _Toc2058678373][bookmark: _Toc1742649489][bookmark: _Toc194308420][bookmark: _Toc2059654416][bookmark: _Toc1134389811][bookmark: _Toc1891323140][bookmark: _Toc1696521780][bookmark: _Toc2077517191][bookmark: _Toc724662068][bookmark: _Toc403147040][bookmark: _Toc1098231679][bookmark: _Toc1547809844][bookmark: _Toc1742697941][bookmark: _Toc807959523][bookmark: _Toc442171851][bookmark: _Toc1736355356][bookmark: _Toc1279338858][bookmark: _Toc1482060051][bookmark: _Toc1358242359][bookmark: _Toc1537792912]

[bookmark: _Lesson_7:_Filling_1][bookmark: _Toc130826340]Lesson 7: Filling it up – Part 1
Core concept: Objects can look different but have the same internal volume.
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:
· internal volumes can be compared by filling and pouring
mathematicians can accurately measure volume by filling to the brim and ensuring there are no gaps.
	All students can measure how much a container will hold by counting the number of times a smaller container can be filled and emptied into the larger container being measured.
In addition, students working towards Early Stage 1 outcomes can use the terms, full, empty, and about half full when measuring.
In addition, students working towards Stage 1 outcomes can pick the correct units of measure so there are no gaps.


[bookmark: _Toc112318931][bookmark: _Toc112320581][bookmark: _Toc112320636][bookmark: _Toc112320691][bookmark: _Toc112320745][bookmark: _Toc761891709][bookmark: _Toc619911168][bookmark: _Toc1278065126][bookmark: _Toc1630482153][bookmark: _Toc968709815][bookmark: _Toc451565909][bookmark: _Toc1539333656][bookmark: _Toc1393143370][bookmark: _Toc357297815][bookmark: _Toc2125308137][bookmark: _Toc943625918][bookmark: _Toc565065647][bookmark: _Toc475006859][bookmark: _Toc1611535070][bookmark: _Toc778579454][bookmark: _Toc25966379][bookmark: _Toc752548079][bookmark: _Toc2102417130][bookmark: _Toc804602121][bookmark: _Toc326342376][bookmark: _Toc1621239128][bookmark: _Toc878380159][bookmark: _Toc953161483][bookmark: _Toc883492234][bookmark: _Toc726971443][bookmark: _Toc1619616982][bookmark: _Toc1106111514][bookmark: _Toc922146015][bookmark: _Toc2093470549][bookmark: _Toc1579768574][bookmark: _Toc1639487523][bookmark: _Toc1470521728][bookmark: _Toc1822959653][bookmark: _Toc257380215][bookmark: _Toc2057322132][bookmark: _Toc946982979][bookmark: _Toc773533262][bookmark: _Toc1254262225][bookmark: _Toc1864372867][bookmark: _Toc549361270][bookmark: _Toc1343729059][bookmark: _Toc735441114][bookmark: _Toc249822429][bookmark: _Toc1187826150][bookmark: _Toc450492660][bookmark: _Toc676624151][bookmark: _Toc2110413927][bookmark: _Toc552886873][bookmark: _Toc1568900174][bookmark: _Toc2053371800][bookmark: _Toc60396463][bookmark: _Toc2041634661][bookmark: _Toc1735361038][bookmark: _Toc1551057480][bookmark: _Toc1829086475][bookmark: _Toc1605149230][bookmark: _Toc422816455][bookmark: _Toc1381260128][bookmark: _Toc1829998586][bookmark: _Toc130826341]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
· Thinking Mathematically Stage 1
· Universal Resources Hub.
[bookmark: _Filling_up_bottles][bookmark: _Toc112318933][bookmark: _Toc112320583][bookmark: _Toc112320638][bookmark: _Toc112320693][bookmark: _Toc112320747][bookmark: _Toc647852808][bookmark: _Toc1513858800][bookmark: _Toc1956286677][bookmark: _Toc2010344628][bookmark: _Toc1256931727][bookmark: _Toc925567843][bookmark: _Toc177254708][bookmark: _Toc6573879][bookmark: _Toc1569782286][bookmark: _Toc2038949912][bookmark: _Toc801767380][bookmark: _Toc340176038][bookmark: _Toc1916018143][bookmark: _Toc236383065][bookmark: _Toc1382563379][bookmark: _Toc1260779380][bookmark: _Toc1705351913][bookmark: _Toc1595323550][bookmark: _Toc175413797][bookmark: _Toc1889200324][bookmark: _Toc120039884][bookmark: _Toc314300303][bookmark: _Toc705048102][bookmark: _Toc1215269446][bookmark: _Toc1839739831][bookmark: _Toc1258038136][bookmark: _Toc1099102211][bookmark: _Toc872879420][bookmark: _Toc1767873273][bookmark: _Toc891119680][bookmark: _Toc1010818594][bookmark: _Toc1975224553][bookmark: _Toc1837905377][bookmark: _Toc1393468644][bookmark: _Toc1081589741][bookmark: _Toc2043646808][bookmark: _Toc1463959288][bookmark: _Toc186387279][bookmark: _Toc2093507275][bookmark: _Toc246833590][bookmark: _Toc1197500872][bookmark: _Toc1265360067][bookmark: _Toc1019597561][bookmark: _Toc537391700][bookmark: _Toc297981165][bookmark: _Toc1989661309][bookmark: _Toc756785376][bookmark: _Toc736636497][bookmark: _Toc1008790766][bookmark: _Toc1864991745][bookmark: _Toc1613676369][bookmark: _Toc2015625581][bookmark: _Toc804074294][bookmark: _Toc785033855][bookmark: _Toc1013756331][bookmark: _Toc49135750][bookmark: _Toc1643541683][bookmark: _Toc652082969][bookmark: _Toc1634218379][bookmark: _Toc130826342]Filling up bottles: Part 1 – 40 minutes
This activity has been adapted from Bottles (1) from NRICH.
Explain that students are going to investigate how much a large container holds by pouring liquid from a smaller container. They will be counting the number of times they pour the smaller container into the larger one to fill it.
Remind students that they need to know what is being measured.
Remind students that volume is the amount of space occupied by an object. Internal volume refers to the amount a container can hold and is only used in relation to containers.
Show students a row of containers of varying sizes and shapes (see Figure 11). Ask students what they think these containers are used for and what informal units they could use to fill them up without leaving any spaces. Students use ‘Talk moves’ with a partner, sharing ideas and recording possible solutions on a mini whiteboard.
[bookmark: _Ref121154380]Figure 11 – Different sized bottles
[image: A row of 6 bottles/containers of various sizes.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Once all the possible informal units have been discussed with the class, decide on the best one to use. Examples of informal units include liquids, rice, salt, sugar or anything else that can fill the containers without leaving any gaps.
Remind students that, to be accurate, they must ensure containers are filled to the brim. Ask students what they can do to ensure an accurate measurement.
Explain to students that they will be using water as their informal unit; however, in the following lesson, Lesson 8, their suggestion will be used.
Label the containers from left to right using the letters A through to F. Ask students the following questions to initiate a discussion.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Which container do you think will hold the most water? How do you know?
Which container do you think will hold the least amount of water? How do you know?
How many Bs do you think it would take to fill up A?
How many Cs do you think it would take to fill up D?
	I think A will hold the most water because it is the biggest container.
I think B will hold the least amount of water because it is the smallest container.
I think it would take 3 Bs to fill up A because A looks like it is around 3 times bigger than B.
I think it would take 2 Cs to fill up D because D looks like it is around 2 times bigger than C.


Remind students about the importance of estimation when investigating measurement. Tell students that estimation helps to focus on the attribute being measured (volume). The measurement process develops familiarity with the units.
For this activity students work in pairs. Provide each pair with 4 different sized containers labelled A, B, C and D, making sure that containers B and C are smaller than A and D.
Ask students to estimate how many Bs it would take to fill up A and how many Cs it would take to fill up D. Students record their estimations in their workbooks.
Students then count the number of times they poured B into A until it is filled. They repeat the activity by counting how many times C is poured into D until it is filled.
Once students have completed the activity, have them record their answers in their workbooks and check against their estimations. Have students draw a picture in their workbooks of the activity.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students measure how much a container will hold by counting the number of times a smaller container can be filled and emptied into the container being measured? (MAO-WM-01)
· Can students pick the correct material to be measured so there are no gaps? (MAO-WM-01, MAE-3DS-02, MA1-3DS-01, MA1-3DS-02)
What to collect:
· workbooks containing estimations, answers and pictures of the activity. (MAO-WM-01, MAE-3DS-02, MA1-3DS-01, MA1-3DS-02)
	Students cannot measure how much a container will hold.
· Model filling up different sized containers with one informal unit of measurement like a cup.
· Have students count out loud the number of cups needed to fill large containers while doing this.
Students cannot pick the correct material to be measured so there are no gaps.
· Model filling up a bottle with marbles and point out the gaps. Explain that this would not be an accurate way to measure volume because of these gaps.
· Model filling up the same container with salt/water and point out that there aren’t any gaps in the bottle. Explain that this would be a better choice because it provides a more accurate measurement of volume.
	Students can measure how much a container will hold.
· Students create their own problems and get their peers to solve. For example, how many Hs would it take to fill up G?
· Ask students how many containers it would take to fill up half or a quarter of another container.
Students can pick correct material to be measured so there are no gaps.
· Compare, order and record the internal volumes (capacities) of 2 or more containers by measuring each container in uniform informal units.
· Ask students to explain their reasoning for ordering the containers this way.


[bookmark: _Toc1519144732][bookmark: _Toc1673496301][bookmark: _Toc220528620][bookmark: _Toc2108793970][bookmark: _Toc1146220487][bookmark: _Toc1104409092][bookmark: _Toc794487532][bookmark: _Toc1514783891][bookmark: _Toc991857318][bookmark: _Toc1279652159][bookmark: _Toc1525061664][bookmark: _Toc1579914868][bookmark: _Toc1422784231][bookmark: _Toc96274742][bookmark: _Toc1152126174][bookmark: _Toc2029608028][bookmark: _Toc895581388][bookmark: _Toc1192950360][bookmark: _Toc1287744270][bookmark: _Toc357393300][bookmark: _Toc267232715][bookmark: _Toc314001][bookmark: _Toc1945173278][bookmark: _Toc2056690464][bookmark: _Toc568987888][bookmark: _Toc1867663758][bookmark: _Toc272161973][bookmark: _Toc444557814][bookmark: _Toc1445326914][bookmark: _Toc2100384388][bookmark: _Toc1907003155][bookmark: _Toc838380579][bookmark: _Toc490146595][bookmark: _Toc1643422638][bookmark: _Toc922690204][bookmark: _Toc895915201][bookmark: _Toc368261046][bookmark: _Toc1359625484][bookmark: _Toc695019104][bookmark: _Toc402061804][bookmark: _Toc1545668596][bookmark: _Toc1590441061][bookmark: _Toc1422178847][bookmark: _Toc640714777][bookmark: _Toc625191417][bookmark: _Toc972891107][bookmark: _Toc732548224][bookmark: _Toc1635895502][bookmark: _Toc440067096][bookmark: _Toc1879715552][bookmark: _Toc219915919][bookmark: _Toc309488687][bookmark: _Toc1448645237][bookmark: _Toc513238087][bookmark: _Toc1672170468][bookmark: _Toc1642265801][bookmark: _Toc511644559][bookmark: _Toc1561576480][bookmark: _Toc1897988999][bookmark: _Toc130826343]Consolidation and meaningful practice: Estimation challenges – 10 minutes
Summarise the lesson together, drawing out some key mathematical ideas about estimation and volume with students. Ask students:
· How did you visualise your estimation?
· Did your estimation come close to your measurement? Why or why not?
· Would you choose a different unit of measure if you were to do this again? Explain your reasons.
· Did you have any challenges measuring with your chosen unit? How did you solve these challenges?
[bookmark: _Lesson_8:_Filling_1][bookmark: _Lesson_8:_Filling][bookmark: _Toc318008707][bookmark: _Toc118374651][bookmark: _Toc745986465][bookmark: _Toc777869870][bookmark: _Toc2102953495][bookmark: _Toc644494825][bookmark: _Toc790056710][bookmark: _Toc1510519418][bookmark: _Toc1081684534][bookmark: _Toc437176620][bookmark: _Toc361273703][bookmark: _Toc996187854][bookmark: _Toc1937993986][bookmark: _Toc1817467011][bookmark: _Toc2111921370][bookmark: _Toc502556115][bookmark: _Toc856790177][bookmark: _Toc1742845744][bookmark: _Toc34229415][bookmark: _Toc1493123709][bookmark: _Toc1275334232][bookmark: _Toc466098537][bookmark: _Toc155496391][bookmark: _Toc95238795][bookmark: _Toc326951426][bookmark: _Toc1128244771][bookmark: _Toc657727378][bookmark: _Toc1518084805][bookmark: _Toc600583213][bookmark: _Toc487294718][bookmark: _Toc582893885][bookmark: _Toc344034587][bookmark: _Toc1429331130][bookmark: _Toc1461656357][bookmark: _Toc1670858737][bookmark: _Toc1139334134][bookmark: _Toc1879255670][bookmark: _Toc760807889][bookmark: _Toc1250118074][bookmark: _Toc1486536073][bookmark: _Toc953444054][bookmark: _Toc1503003606][bookmark: _Toc918535579][bookmark: _Toc1019156953][bookmark: _Toc929172546][bookmark: _Toc665688658][bookmark: _Toc1808563545][bookmark: _Toc251142614][bookmark: _Toc1351273166][bookmark: _Toc596891229][bookmark: _Toc436491331][bookmark: _Toc127924973][bookmark: _Toc1597252346][bookmark: _Toc1421556539][bookmark: _Toc712266538][bookmark: _Toc1927007119][bookmark: _Toc1375679681][bookmark: _Toc1736395381][bookmark: _Toc169339205]

[bookmark: _Lesson_8:_Filling_2][bookmark: _Toc130826344]Lesson 8: Filling it up – Part 2
Core concept: Mathematicians are precise and accurate when measuring internal volume.
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 estimate of how much a container will hold can be made before it is measured
· units help to describe the capacity of a container
· when filling up a container, the smaller unit of measurement is filled many more times than the larger one.
	All students can:
· estimate how many cups and then how many mugs are needed to fill a container
· measure how much a container will hold by pouring or packing and stacking.
In addition, students working towards Early Stage 1 outcomes can fill and empty containers accurately.
In addition, students working towards Stage 1 outcomes can recognise that the cup needs to be filled up more times than the mug when filling up a container.


[bookmark: _Toc112318936][bookmark: _Toc112320586][bookmark: _Toc112320641][bookmark: _Toc112320696][bookmark: _Toc112320750][bookmark: _Toc95500707][bookmark: _Toc612643684][bookmark: _Toc910701077][bookmark: _Toc1298505493][bookmark: _Toc1327154318][bookmark: _Toc1466100759][bookmark: _Toc1183417434][bookmark: _Toc1330014684][bookmark: _Toc1789350121][bookmark: _Toc466216927][bookmark: _Toc1940781944][bookmark: _Toc1516676416][bookmark: _Toc764867301][bookmark: _Toc620171454][bookmark: _Toc2141729500][bookmark: _Toc1796829750][bookmark: _Toc112062611][bookmark: _Toc953310198][bookmark: _Toc1873701900][bookmark: _Toc1967178459][bookmark: _Toc63217385][bookmark: _Toc1414843590][bookmark: _Toc1618315400][bookmark: _Toc321250235][bookmark: _Toc302798807][bookmark: _Toc1070983058][bookmark: _Toc1053935154][bookmark: _Toc422541148][bookmark: _Toc1255661302][bookmark: _Toc1388499834][bookmark: _Toc2013496797][bookmark: _Toc1219218726][bookmark: _Toc2119147678][bookmark: _Toc1800565868][bookmark: _Toc483973666][bookmark: _Toc486100260][bookmark: _Toc927784938][bookmark: _Toc1971377330][bookmark: _Toc1676364511][bookmark: _Toc1203502469][bookmark: _Toc1134700090][bookmark: _Toc1429417356][bookmark: _Toc549674403][bookmark: _Toc241972008][bookmark: _Toc456159035][bookmark: _Toc308453039][bookmark: _Toc1657668022][bookmark: _Toc687044003][bookmark: _Toc2411514][bookmark: _Toc2014853733][bookmark: _Toc1188509314][bookmark: _Toc1578463029][bookmark: _Toc1396399713][bookmark: _Toc410342868][bookmark: _Toc599568130][bookmark: _Toc1313620193][bookmark: _Toc1172011436][bookmark: _Toc207454487][bookmark: _Toc120531455][bookmark: _Toc130826345]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
· Thinking Mathematically Stage 1
· Universal Resources Hub.
[bookmark: _Toc112318938][bookmark: _Toc112320588][bookmark: _Toc112320643][bookmark: _Toc112320698][bookmark: _Toc112320752][bookmark: _Toc1476916645][bookmark: _Toc193181377][bookmark: _Toc1614185431][bookmark: _Toc823308344][bookmark: _Toc1865529125][bookmark: _Toc567348703][bookmark: _Toc879154303][bookmark: _Toc2122595020][bookmark: _Toc1681102947][bookmark: _Toc802542353][bookmark: _Toc1625612697][bookmark: _Toc560051815][bookmark: _Toc247868753][bookmark: _Toc1651308356][bookmark: _Toc730337886][bookmark: _Toc834870242][bookmark: _Toc1199267513][bookmark: _Toc1263201628][bookmark: _Toc813413119][bookmark: _Toc1283734860][bookmark: _Toc534876988][bookmark: _Toc1280937238][bookmark: _Toc385536499][bookmark: _Toc656006291][bookmark: _Toc1958734288][bookmark: _Toc614017467][bookmark: _Toc1621587307][bookmark: _Toc316444682][bookmark: _Toc1786059948][bookmark: _Toc1022260157][bookmark: _Toc1635795169][bookmark: _Toc943983749][bookmark: _Toc1082014076][bookmark: _Toc1544207565][bookmark: _Toc1449559686][bookmark: _Toc1761903398][bookmark: _Toc760537036][bookmark: _Toc1532224295][bookmark: _Toc1392664248][bookmark: _Toc704066549][bookmark: _Toc862093786][bookmark: _Toc349800911][bookmark: _Toc1745647418][bookmark: _Toc2003328152][bookmark: _Toc1630286934][bookmark: _Toc227993132][bookmark: _Toc1135639715][bookmark: _Toc1917937995][bookmark: _Toc916317762][bookmark: _Toc873211661][bookmark: _Toc590439189][bookmark: _Toc405832031][bookmark: _Toc1781886612][bookmark: _Toc1584597861][bookmark: _Toc456159072][bookmark: _Toc1856960808][bookmark: _Toc2145053756][bookmark: _Toc27386781][bookmark: _Toc1955623599][bookmark: _Toc130826346]Filling up bottles: Part 2 – 25 minutes
This activity has been adapted from Bottles (2) from NRICH.
Remind students that volume is the amount of space occupied by an object. Internal volume refers to the amount a container can hold and is only used in relation to containers. Therefore, to get an accurate result, students need to make sure that the material they are using does not allow for any gaps in the containers we are filling up.
Display the containers that were used in Lesson 7. Explain that students will be repeating the activity of predicting and finding out how many small containers of water it would take to fill the larger containers. However, instead of using water, students will use a material of their choice.
Note: As discussed in Lesson 7, students were able to choose an appropriate material to fill up their containers. Examples of materials to be used include liquids, rice, salt, sugar or anything else that can fill the containers without leaving any gaps.
For this activity students work in pairs. Provide each pair with 2 different sized containers, one small and one large, and have them estimate how many small containers of their material would be needed to fill up the large container. Have students record their estimations once again in their workbooks before they complete the activity.
Once students have completed the activity, have them record their answers in their workbooks and check against their estimations. Have students draw a picture in their workbooks of the activity.
[bookmark: _Toc1739786616][bookmark: _Toc411582077][bookmark: _Toc969512715][bookmark: _Toc827125305][bookmark: _Toc737521832][bookmark: _Toc293494208][bookmark: _Toc1470499367][bookmark: _Toc2270664][bookmark: _Toc1331816857][bookmark: _Toc761709577][bookmark: _Toc2079964592][bookmark: _Toc1526850647][bookmark: _Toc2048919957][bookmark: _Toc1657164363][bookmark: _Toc21172672][bookmark: _Toc674344310][bookmark: _Toc1673236443][bookmark: _Toc1724137505][bookmark: _Toc1337440474][bookmark: _Toc1744114473][bookmark: _Toc524327764][bookmark: _Toc1910128485][bookmark: _Toc328346538][bookmark: _Toc1980255671][bookmark: _Toc1846149544][bookmark: _Toc3952729][bookmark: _Toc1359272928][bookmark: _Toc621525917][bookmark: _Toc966355687][bookmark: _Toc1026662293][bookmark: _Toc845348348][bookmark: _Toc2071366676][bookmark: _Toc688670042][bookmark: _Toc497517022][bookmark: _Toc1228356717][bookmark: _Toc1274273245][bookmark: _Toc915537329][bookmark: _Toc1904800987][bookmark: _Toc187002524][bookmark: _Toc331056149][bookmark: _Toc936487925][bookmark: _Toc1546948508][bookmark: _Toc291718387][bookmark: _Toc198233075][bookmark: _Toc1664971844][bookmark: _Toc1096783969][bookmark: _Toc749588550][bookmark: _Toc219804820][bookmark: _Toc945725591][bookmark: _Toc1700362348][bookmark: _Toc1511441587][bookmark: _Toc1456664082][bookmark: _Toc1741945119][bookmark: _Toc419931841][bookmark: _Toc178431574][bookmark: _Toc1078814087][bookmark: _Toc827260429][bookmark: _Toc1428430639][bookmark: _Toc1859842151][bookmark: _Toc130826347]Changing the measure – 25 minutes
In this activity students will be filling up a container using different measuring devices.
Students will work in pairs. Give each pair a large container, a drinking cup, a mug and the material of choice (see Figure 12).
[bookmark: _Ref121154418]Figure 12 – A cup, mug and a jug
[image: Small drinking cup, a bigger mug, and an even bigger jug]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
The first student will use the drinking cup to fill the container and the second student will use the mug to refill the same container.
Note: It is very important to remind students that when filling up their cup or mug they must fill it right to the top and level it out with their hand for accurate measuring.
Initiate a class conversation by asking the following questions.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Why are we using different objects to measure how much the container holds?
Do you think there will be a difference in the number of times you fill up the drinking cup compared to the mug?
Why do you think this is the case?
	Because they are different sizes, and they will give us different answers.
Yes, I think we will need to fill up the drinking cup many more times compared to the mug.
The mug is much bigger than the drinking cup and will fill the container up much faster than the drinking cup.


Before beginning the activity, students need to estimate how many drinking cups will be needed to fill the container and how many mugs are needed to fill the same container. Have students record these estimations into their workbooks.
Once students have completed the activity, they record their answers in their workbooks and check against their estimations.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students estimate how many drinking cups and then how many mugs are needed to fill a container? (MAO-WM-01, MAE-3DS-02, MA1-3DS-02)
· Can students recognise and explain the relationship between the size of a unit and the number of units needed? (MAO-WM-01, MAE-3DS-02, MA1-3DS-02)
What to collect:
· workbooks containing estimations, answers and pictures of the activity. (MAO-WM-01, MAE-3DS-02, MA1-3DS-02)
	Students cannot estimate how many drinking cups and then how many mugs are needed to fill a container.
· Model filling up the container using both objects while students count out loud.
· Compare the number of times they filled the container using both objects.
Students cannot recognise and explain the relationship between the size of a unit and the number of units needed.
· Provide further experiences using continuous materials (water) and counting discrete objects (marbles) to fill the internal volume of containers.
· Construct prisms with the same number of units, but different sizes and make visual comparisons. 
	Students can estimate how many drinking cups and then how many mugs are needed to fill a container.
Ask students to determine the number of informal units in a prism by referring to the number and type of unit used. For example, what is the volume of a prism 2 cubes high, 2 cubes wide and 4 cubes long?
Explore communicating and reasoning about containers in which the internal volume of a closed container is slightly less than its volume.
Students can recognise and explain the relationship between the size of a unit and the number of units needed.
· Record the results by drawing and recording the comparison using the number and type of uniform unit used.
· Compare models with different appearance and reasons with spatial structures.
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Summarise the lesson together, drawing out some key mathematical ideas about volume with students. Ask students:
· What did you have to fill up the most times?
· Were your predictions correct?
When filling up your container, would you rather use the drinking cup or the mug?
[bookmark: _Resource_1:_Number][bookmark: _Toc130826349]Resource 1: Number chart 1-120
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[image: Image of cucumber on plate. Knife is above the cucumber with dotted line from knife indicating halfway point on cucumber]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
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[image: Image of carrot on plate. Knife is above the carrot with dotted line from knife indicating more than halfway point on carrot]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
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Images sourced from Canva and used in accordance with the Canva Content License Agreement.
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[image: Graphic showing a  board with 4 segments around a central oval. In the oval are the words Numeral/Word. The segment above the oval has the words Before and After and a circle-line-circle. The segment to the right of the oval has the word Draw. The segment below the oval has the word Make. The segment to the left of the oval has the word Ten-frame and 3 ten-frames underneath]
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[image: Different examples of arrays. First is apps on an phone, vegetables in a fruit store, plants in egg cartons, boardgame and 2 dice showing sixes.]
Images sourced from Unsplash and used in accordance with the Unsplash License.

[bookmark: _Resource_8:_Floors_1][bookmark: _Toc130826357][bookmark: _Resource_8:_Floors][bookmark: _Toc1097813299][bookmark: _Toc537468141][bookmark: _Toc1504380722][bookmark: _Toc844634776][bookmark: _Toc391541184][bookmark: _Toc1476569248][bookmark: _Toc301654482][bookmark: _Toc73645250][bookmark: _Toc636781309][bookmark: _Toc2056684738][bookmark: _Toc115070898][bookmark: _Toc549727468][bookmark: _Toc859120840][bookmark: _Toc282602896][bookmark: _Toc807363293][bookmark: _Toc1039446611][bookmark: _Toc50869454][bookmark: _Toc36195334][bookmark: _Toc1664404551][bookmark: _Toc1814592533][bookmark: _Toc1785694433][bookmark: _Toc407704758][bookmark: _Toc1291983835][bookmark: _Toc1724139738][bookmark: _Toc125950049][bookmark: _Toc1602466843][bookmark: _Toc691279128][bookmark: _Toc1737464077][bookmark: _Toc1611141234][bookmark: _Toc1032351463][bookmark: _Toc193405612][bookmark: _Toc1425587115][bookmark: _Toc118583212][bookmark: _Toc1397613639][bookmark: _Toc828053962][bookmark: _Toc1264598972][bookmark: _Toc1805429231][bookmark: _Toc657811730][bookmark: _Toc2018427622][bookmark: _Toc390339599][bookmark: _Toc521359318][bookmark: _Toc847437300][bookmark: _Toc9046900][bookmark: _Toc663559177][bookmark: _Toc1112026631][bookmark: _Toc462971694][bookmark: _Toc1688560319][bookmark: _Toc969863654][bookmark: _Toc2101226112][bookmark: _Toc24413385][bookmark: _Toc1607623576][bookmark: _Toc1029648180][bookmark: _Toc24549767][bookmark: _Toc680784241][bookmark: _Toc251182177][bookmark: _Toc108023567][bookmark: _Toc539814855][bookmark: _Toc1268721168][bookmark: _Toc2026076627]Resource 9: Floors in the building
[image: A coloured array made from 3 rows and 5 columns]
[bookmark: _Toc112318944][bookmark: _Toc112320594][bookmark: _Toc112320649][bookmark: _Toc112320704][bookmark: _Toc112320758][bookmark: _Toc746095872][bookmark: _Toc1225636666][bookmark: _Toc1807707701][bookmark: _Toc886906229][bookmark: _Toc1166580591][bookmark: _Toc227174154][bookmark: _Toc345987605][bookmark: _Toc1624523850][bookmark: _Toc783170982][bookmark: _Toc1515979699][bookmark: _Toc1498919289][bookmark: _Toc1098038742][bookmark: _Toc1830768798][bookmark: _Toc772791679][bookmark: _Toc1646746847][bookmark: _Toc20564940][bookmark: _Toc2130982232][bookmark: _Toc519835248][bookmark: _Toc1876236537][bookmark: _Toc403376696][bookmark: _Toc1574538432][bookmark: _Toc1493271468][bookmark: _Toc980331451][bookmark: _Toc28804837][bookmark: _Toc584260320][bookmark: _Toc188863067][bookmark: _Toc32445426][bookmark: _Toc779721137][bookmark: _Toc1084445863][bookmark: _Toc1206793295][bookmark: _Toc1967605724][bookmark: _Toc506428406][bookmark: _Toc2111957614][bookmark: _Toc1353294865][bookmark: _Toc380257875][bookmark: _Toc605428257][bookmark: _Toc1360602119][bookmark: _Toc361765606][bookmark: _Toc120642037][bookmark: _Toc588109615][bookmark: _Toc1454866179][bookmark: _Toc1371101389][bookmark: _Toc738682765][bookmark: _Toc1896932384][bookmark: _Toc473753616][bookmark: _Toc1274948281][bookmark: _Toc117698150][bookmark: _Toc1104711635][bookmark: _Toc1187661249][bookmark: _Toc1119847405][bookmark: _Toc1647573383][bookmark: _Toc1980515553][bookmark: _Toc1059213245][bookmark: _Toc1550773790][bookmark: _Toc1902373123][bookmark: _Toc636915193][bookmark: _Toc1886407146][bookmark: _Toc454291972][bookmark: _Toc286517237]

[bookmark: _Toc130826358]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
Instantly name the number of objects within small collections
instantly recognise (subitise) the number of items in small groups of up to four items without counting (NPV1, CPr1)
identify the number of items in different arrangements (CPr2)
Use the counting sequence of ones flexibly
count forwards to at least 30 and state the number after or before a given number, without needing to count from one (CPr4)
count backwards from a given number 20 or less (CPr5)
identify the number before as 'one less' and the number after as 'one more’ than a given number
Recognise number patterns
recognise dice and domino dot patterns (NPA1, NPV2, CPr2)
Connect counting and numerals to quantities
count with one-to-one correspondence, recognising that the last number name represents the total number in the collection (CPr3, CPr5)
count out a specified number of objects (from 5 to 20) from a larger collection, keeping track of the count (CPr4, CPr5)
make correspondences between collections (Reasons about quantity)
represent numbers as quantities to at least 20 using objects (such as fingers), number words and numerals (NPV2, NPV3, NPV4, CPr3)
	1, 2, 4–6

	Representing whole numbers A (cont)
	Stage 1
Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5)
count forwards and backwards by ones from a given number to at least 120 (CPr6)
Continue and create number patterns
count forwards and backwards by twos from any starting point (CPr6, CPr7, MuS2)
Represent numbers on a line
sequence numbers and arrange them on a line by considering the order and size of those numbers (CPr5)
Represent the structure of groups of ten in whole numbers
recognise that ten ones is the same as one ten (NPV2, NPV4)
use 10 as a reference in forming numbers from 11 to 20 (CPr7)
count large sets of objects by systematically grouping in tens (CPr7)
partition two-digit numbers to show quantity values (NPV4)
estimate, to the nearest ten, the number of objects in a collection and check by counting in groups of ten (Reasons about quantity) (CPr7, NPV6)
	1, 2, 4–6

	Representing whole numbers B (cont)
	Stage 1
Use counting sequences of ones and tens flexibly
identify the number before and after a given three-digit number
count forwards and backwards by tens, on and off the decade, with two- and three-digit numbers (CPr7)
Form, regroup, and rename three-digit numbers
count and represent large sets of objects by systematically grouping in tens and hundreds (CPr7, NPV5)
use models such as base 10 material and interlocking cubes to represent and explain grouping (CPr7)
state the quantity value of digits in numbers of up to three digits (Reasons about quantity) (NPV5)
use place value to partition and rename three-digit numbers in different ways (Reasons about relations) (NPV5)
estimate, to the nearest hundred, the number of objects in a collection and check by grouping and counting (NPV6)
	1, 2, 4–6

	Combining and separating quantities
MAO-WM-01
MAE-CSQ-01, MA1-CSQ-01
MAE-CSQ-02
	Early Stage 1
Model additive relations and compare quantities
identify situations in which addition and subtraction may be applied (AdS1, AdS2)
combine two or more groups of objects to model addition, identifying the relationship between the parts and the whole (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)
Identify part–whole relationships in numbers up to 10
create, model and recognise combinations for numbers up to ten (Reasons about relations) (AdS2)
count by ones to find the total or difference (AdS2, AdS3)
	3, 6

	Combining and separating quantities A (cont.)
NOTE – There is only one combining and separating quantities outcome for Stage 1.
	Stage 1
Use advanced count-by-one strategies to solve addition and subtraction problems
apply the terms ‘add’, ‘plus’, ‘equals’, ‘is equal to’, ‘is the same as’, ‘take away’, ‘minus’ and ‘the difference between’ to describe combining and separating quantities (AdS1, AdS6)
fluently use advanced count-by-one strategies including counting on and counting back to solve addition and subtraction problems involving one- and two-digit numbers (Reasons about relations) (AdS3, AdS4, AdS5)
Recognise and recall number bonds up to 10
recognise, recall and record combinations of two numbers that add up or bond to form 10 (AdS2, AdS6)
model and record patterns for individual numbers up to ten by making all possible whole-number combinations (Reasons about patterns)
create, recall and recognise combinations of two numbers that add up to numbers less than 10 (AdS2, AdS6)
	3, 6

	Forming groups
MAO-WM-01
MAE-FG-01, MA1-FG-01
MAE-FG-02
	Early Stage 1 
Copy, continue and create patterns
copy and continue repeating patterns using sounds and/or actions (NPA1, NPA2)
copy, continue and create repeating patterns using shapes, objects, images or pictures (Reasons about patterns) (NPA1, NPA2)
	1, 5

	Forming groups A (cont)
NOTE – There is only one forming groups outcome for Stage 1.
	Stage 1
Count in multiples using rhythmic and skip counting
count by twos, threes, fives and tens using rhythmic counting and skip counting (MuS2, CPr6)
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)
	1, 5, 6

	Forming groups B (cont)
	Stage 1
Represent and explain multiplication as the combining of equal groups
use objects, diagrams, images or actions to model multiplication as accumulating equal groups (MuS4)
solve multiplication problems using repeated addition (MuS4)
form arrays of equal rows and equal columns (MuS5)
determine and distinguish between the number of rows/columns and the number in each row/column when describing collections of objects (MuS5)
model the commutative property of multiplication, using an array (Reasons about relations) (MuS6)
model division by deconstructing an array equally into a given number of rows or columns
Model doubling and halving with fractions
model doubling and halving groups and the relation between the processes
re-create the whole given half
use concrete materials to model a half, a quarter or an eighth of a collection, and explain their thinking
	1, 5, 6

	Geometric measure
MAO-WM-01
MAE-GM-01, MA1-GM-01
MAE-GM-02, MA1-GM-02
MAE-GM-03, MA1-GM-03
	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)
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)
	2, 4

	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)
recognise and explain the relationship between the size of a unit and the number of units needed (Reasons about relations) 
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)
use a single informal unit repeatedly (iteratively) to measure length (UuM4)
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)
estimate lengths, indicating the number and type of unit used and check by measuring (UuM3)
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 parts and the relationship of the parts to the whole length, linking words and images (InF2)
recognise when lengths have or have not been divided into halves and quarters (InF2)
	2, 4

	Geometric measure B (cont)
	Stage 1 
Length: Compare and order lengths, using appropriate uniform informal units
compare and order two or more shapes according to their lengths using an appropriate uniform informal unit 
compare the lengths of two or more objects that cannot be moved or aligned (Reasons about relations)
record length comparisons using drawings, numerals and words, and by referring to the uniform informal unit used
	2, 4

	Two-dimensional spatial structure
MAO-WM-01
MAE-2DS-01, MA1-2DS-01
MAE-2DS-02, MA1-2DS-02
	Early Stage 1
2D shapes: Represent shapes
manipulate circles, squares, triangles and rectangles, and describe their features (UGP2, UGP3)
make representations of shapes in a variety of ways, using paint, paper, movements or technology (UGP3)
make pictures and designs using a selection of shapes
Area: Identify and compare area
use comparative language to describe areas (UuM2)
predict which of two surfaces will have the larger area and justify the answer (Reasons about spatial relations)
	1, 5

	Two-dimensional spatial structure A (cont)
	Stage 1
2D shapes: Transform shapes with slides and reflections
recognise that sliding or reflecting a shape does not change its size or features (Reasons about spatial relations) (UGP2)
identify and create a slide (translation) or reflection of a single shape and use the terms ‘slide’ (translation) and ‘reflection’ to describe the movement of the shape (UGP2)
Area: Measure areas using uniform informal units
explore area using uniform informal units to cover the surface in rows or columns without gaps or overlaps (UuM5)
measure area by selecting and using appropriate uniform informal units (Reasons about relations)
explain the relationship between the size of a unit and the number of units needed to measure an area (Reasons about relations)
identify any parts of units left over when counting uniform informal units to measure area
estimate areas by referring to the number and type of uniform informal unit used and check by measuring (UuM3)
	1, 5

	Two-dimensional spatial structure B (cont)
	Stage 1
2D shapes: Identify and describe the orientation of shapes using quarter turns
identify full, half and quarter turns of a single shape and describe the movement of the shape (UuM4)
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)
perform full, half and quarter turns with a single shape
describe the result of a turn of a shape
determine the repeating pattern formed by quarter turns
Area: Compare rectangular areas using uniform square units of an appropriate size in rows and columns
cover rectangular surfaces by creating repeated rows of square tiles (UuM5)
use a single square to create the array structure of area in rows and columns (UuM5)
use the structure of repeated units to find the area of a rectangle (UuM5)
explain how the grid structure of rows and columns helps to find the area (Reasons about spatial structure)
compare the areas of two or more surfaces that cannot be moved, or superimposed, by measuring in uniform informal units (UuM4)
record comparisons of area using drawings, numerals and words, and by referring to the uniform informal unit used
	1, 5

	Three-dimensional spatial structure
MAO-WM-01
MAE-3DS-01, MA1-3DS-01
MAE-3DS-02, MA1-3DS-02
	Early Stage 1
Volume: Compare internal volume by filling and packing
fill and empty containers using materials such as water or sand
use the terms ‘full’, ‘empty’ and ‘about half full’
compare the internal volumes (capacities) of two containers directly by filling one and pouring into the other (UuM2)
compare the internal volumes of two containers indirectly by pouring their contents into two other identical containers and observing the level reached in each (UuM3)
establish that containers of different shapes may hold the same amount
stack and pack blocks into defined spaces (UuM5)
Volume: Compare volume by building
identify the attribute of volume as the amount of space an object or substance occupies
compare the volumes of two objects made from blocks or connecting cubes directly by deconstructing one object and using its parts to construct a copy of the other object
use comparative language to describe volume (UuM2)
	6–8

	Three-dimensional spatial structure A (cont.)
	Stage 1
Volume: Measure and compare the internal volumes (capacities) of containers by filling
use uniform informal units to measure how much a container will hold by counting the number of times a smaller container can be filled and emptied into the container being measured (UuM3)
select appropriate informal units to measure the capacities of containers
recognise and explain the relationship between the size of a unit and the number of units needed (Reasons about relations)
compare the internal volumes of two or more containers using appropriate uniform informal units (UuM3)
recognise and explain why containers of different shapes may have the same internal volume (Reasons about relations)
estimate how much a container holds by referring to the number and type of uniform informal unit used and check by measuring (UuM3, UuM4)
Volume: Measure the internal volume (capacity) of containers by packing
pack cubic units (e.g. blocks) into rectangular containers so that there are no gaps
recognise that cubes pack better than other objects in rectangular containers (Reasons about spatial structure)
estimate and measure the internal volume of a container by filling the container with uniform informal units and counting the number of units used
explain that if there are gaps when packing and stacking, this will affect the accuracy of measuring the internal volume
Volume: Construct volumes using cubes
explore different rectangular prisms that can be made from a given number of cubes
devise and explain strategies for stacking and counting units to form a rectangular prism (Reasons about spatial structure)
record volumes, referring to the number and type of uniform informal unit used
	6–8

	Three-dimensional spatial structure B (cont.)
	Stage 1
Volume: Compare containers based on internal volume (capacity) by filling and packing
make and use a device for measuring internal volume (capacity) calibrated in uniform informal units (UuM3, UuM4)
compare, order and record the internal volumes (capacities) of two or more containers by measuring each container in uniform informal units (UuM3, UuM4)
estimate internal volume (capacity) by referring to the number and type of uniform informal unit used (UuM3)
Volume: Compare volumes using uniform informal units
estimate the volumes of two or more models and check by counting the number of blocks used in each model
compare models with different appearances, recognising when they have the same volume (Reasons about spatial structure)
record the results of volume comparisons using drawings, numerals and words, referring to the units used
explain that models made of the same number of units may have different volumes depending on the size of the units used (Reasons about spatial relations)
	6–8

	Non-spatial measure
MAO-WM-01
MAE-NSM-01, MA1-NSM-01
MAE-NSM-02, MA1-NSM-02
	Early Stage 1
Time: Compare and order the duration of events using the language of time
use terms such as 'daytime', 'night-time', 'morning', 'afternoon', 'today', 'tomorrow', 'yesterday', 'before', 'after' and 'next' (MeT1)
sequence events in time (MeT1)
compare the duration of two events (MeT1)
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)
	2, 3

	Non-spatial measure A (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
explain why the hour hand on a clock is halfway between successive hour-markers when the minute hand shows the half-hour (Reasons about relations)
describe everyday events with particular hour and half-hour times
record hour and half-hour time, making connections between analog and digital clock (MeT3)
	2, 3

	Non-spatial measure B (cont.)
	Stage 1
Time: Describe duration using units of time
estimate and measure the duration of an event using a repeated informal unit (MeT1)
compare and order the duration of events measured using a repeated informal unit (MeT1)
use the terms ‘hour’, ‘minute’ and ‘second’ (MeT2, MeT3)
compare the duration of standard time units (MeT2, MeT3)
make predictions about the time remaining until a particular event starts or finishes (Reasons about relations)
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
identify which hour has just passed when the hour hand is not pointing to a numeral
record quarter-past and quarter-to time on analog and digital clocks (MeT2)
associate the numerals 3, 6 and 9 with 15, 30 and 45 minutes and with the terms ‘quarter past’, ‘half past’ and ‘quarter to', respectively
	2, 3
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