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[bookmark: _Toc112318897][bookmark: _Toc112320547][bookmark: _Toc112320602][bookmark: _Toc112320657][bookmark: _Toc112320711][bookmark: _Toc130907474]Unit description and duration
This two-week unit develops student knowledge, understanding and skills in forming groups and combining and separating. Students are provided opportunities to:
choose and evaluate strategies to combine, separate and form groups
use concrete materials, drawings, words, numerals and symbols to describe and explain mathematical operations
understand that the order in which 2 quantities are combined does not change the result
explore the inverse relation between addition and subtraction
apply knowledge of related facts (number combinations to 10 and 20)
use repeated addition to solve multiplication problems.
Mathematics K–10 Syllabus © 2022 NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales.
[bookmark: _Toc112318898][bookmark: _Toc112320548][bookmark: _Toc112320603][bookmark: _Toc112320658][bookmark: _Toc112320712][bookmark: _Toc130907475]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
counting and subitising small collections to find a total
describing the actions of combining, separating, and comparing
sharing concrete materials into equal groups
modelling and recognising combinations for numbers up to 10
using drawings, words, and numbers to record thinking.
[bookmark: _Toc112318899][bookmark: _Toc112320549][bookmark: _Toc112320604][bookmark: _Toc112320659][bookmark: _Toc112320713][bookmark: _Toc130907476]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons; syllabus focus areas and content groups; and resources.
	Lesson
	Syllabus focus area and content groups
	Resources

	Lesson 1: How do we see numbers?
55 minutes
Large numbers can be represented in many ways.
	Representing whole numbers A
Represent the structure of groups of ten in whole numbers
Representing whole numbers B
Use counting sequences of ones and tens flexibly
Form, regroup, and rename three-digit numbers
Forming groups A
Count in multiples using rhythms and skip counting
Forming groups B
Represent and explain multiplication as the combining of equal groups
	Resource 1: Finding tens
Resource 2: Finding tens challenge
Resource 3: What is this?
Resource 4: Show with colour
Coloured pencils
Writing materials

	Lesson 2: Array city!
60 minutes
Arrays can be found everywhere.
	Representing whole number A
Represent the structure of groups of ten in whole numbers
Forming groups B
Represent and explain multiplication as the combining of equal groups
Statistics and Probability – Data A
Ask questions and gather data
Represent data with objects and drawings and describe the displays
	Resource 5: Arrays around us!
6-sided dice
Coloured building blocks
Beads
Multi-attribute blocks (MAB)
Photos or pictures of arrays
Ten-frames
Writing materials

	Lesson 3: Numbers tell a story
60 minutes
Problems can be solved in different ways.
	Combining and separating quantities A
Use advanced count by one strategies to solve addition and subtraction problems
Represent equality
Combining and separating quantities B
Represent and reason about additive relations
Form multiples of ten when adding and subtracting two-digit numbers
Use knowledge of equality to solve related problems
	Resource 6: Think board
Bowls
Blocks or counters
Writing materials

	Lesson 4: The human number line!
60 minutes
Addition and subtraction number bonds can be used to solve problems.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Represent numbers on a line
Represent the structure of groups of ten in whole numbers
Representing whole numbers B
Form, regroup, and rename three-digit numbers
Combining and separating quantities A
Use advanced count by one strategies to solve addition and subtraction problems
Use flexible strategies to solve addition and subtraction problems
Represent equality
Forming groups A
Count in multiples using rhythms and skip counting
	Resource 7: What’s it worth?
Resource 8: Plus, minus, equals
Australian coins
MAB
Number cards from one to the total number of students in the class

	Lesson 5: Let’s party!
65 minutes
Number sentences can be used to solve word problems.
	Representing whole numbers A
Represent numbers on a line
Combining and separating quantities A
Use advanced count by one strategies to solve addition and subtraction problems
Combining and separating quantities B
Represent and reason about additive relations
Form multiples of ten when adding and subtracting two-digit numbers
Use knowledge of equality to solve related problems
Forming groups A
Model and use equal groups of objects to represent multiplication
Forming groups B
Represent and explain multiplication as the combining of equal groups
Represent multiplication and division problems
	Concrete materials
Number lines
Writing materials

	Lesson 6: Inverse operations
65 minutes
Addition and subtraction are inverse operations.
	Representing whole numbers B
Use counting sequences of ones and tens flexibly 
Form, regroup, and rename three-digit numbers
Combining and separating quantities A
Use advanced count by one strategies to solve addition and subtraction problems
Combining and separating quantities B
Form multiples of ten when adding and subtracting two-digit numbers
	Resource 9: Coins
Resource 10: Input robot
Resource 11: Inverse robot
Resource 12: Robots show how!
Resource 13: Input and inverse
Counters
Writing materials

	Lesson 7: Let’s party on!
65 minutes
Addition strategies can be chosen to efficiently solve problems.
	Combining and separating quantities A
Use advanced count by one strategies to solve addition and subtraction problems
Represent equality
Combining and separating quantities B
Represent and reason about additive relations
Forming groups B
Represent and explain multiplication as the combining of equal groups
Represent multiplication and division problems
	Sticky notes
Writing materials

	Lesson 8: Use the clues!
70 minutes
Mathematical language can be used to recognise, identify and interpret numbers.
	Representing whole numbers A
Continue and create number patterns
Combining and separating quantities A
Use flexible strategies to solve addition and subtraction problems
Combining and separating quantities B
Represent and reason about additive relations
Form multiples of ten when adding and subtracting two-digit numbers
Use knowledge of equality to solve related problems
	Resource 14: How many beads?
Resource 15: Number chart
Resource 16: Bead clues
Resource 17: Fruit glass
Resource 18: Fruit clues
Resource 19: How many cherries?
Resource 20: Cherry clues
6-sided dice
Concrete materials
Writing materials




[bookmark: _Lesson_1:_How][bookmark: _Toc112318900][bookmark: _Toc112320550][bookmark: _Toc112320605][bookmark: _Toc112320660][bookmark: _Toc112320714][bookmark: _Toc130907477]Lesson 1: How do we see numbers?
Core concept: Numbers can be represented in many ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
they can use 10 as a reference to find quantities
one hundred can be represented in many ways
arrays can be described in rows and columns.
	Students can:
identify groups of 10 to count larger numbers
use colour coding to prove that there are 100 squares in a grid
find more than one solution to a problem
describe arrays in rows and columns.


[bookmark: _Toc130907478][bookmark: _Toc112318903][bookmark: _Toc112320553][bookmark: _Toc112320608][bookmark: _Toc112320663][bookmark: _Toc112320717]Daily number sense: Tens detectives – 15 minutes
Build student understanding of using 10 as a reference by counting quantities.
Using Resource 1: Finding tens, model using 10 as a reference. With the first 2 images, say:
There are 2 lots of 5 dots which make 10. I can see 4 dots and 6 dots, so that is another 10. I can see 2 dots left over so the total number of dots is 22.
I can take 6 white flowers and add 4 pink flowers to them and make 10. Then I see 3 and 3 and 3 more blue flowers which make 9 and I will add the last pink flower to them to make 10. Now I have 20 flowers altogether.
Students repeat the process independently or in small groups, using further images from Resource 1: Finding tens. These can be printed for students to record strategies used.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students find combinations of 10 to efficiently count a number of objects? (MAO-WM-01, MA1-RWN-01)
Can students communicate the strategies they used and compare these to strategies used by others? (MAO-WM-01, MA1-RWN-01)
What to collect:
· observational records (MAO-WM-01, MA1-RWN-01)
· photographs or work samples of grouping strategies. (MAO-WM-01, MA1-RWN-01)
	Students cannot find tens or use groups of 10 as a reference.
· Model the concept using images printed from Resource 1: Finding tens.
· In pairs, students use coloured counters or blocks as they discuss images.
	Students use 10 as a reference with all images.
· Students repeat the process with Resource 2: Finding tens challenge.
· Students investigate whether there is more than one solution for images from Resource 1: Finding tens.
· Students use concrete materials to make Finding 10 problems for other students to solve.


[bookmark: _Toc130907479]How do you see 100? – 40 minutes
This lesson is adapted from ‘Many ways to see one hundred’ in Mindset Mathematics: Visualizing and Investigating Big Ideas, Grade 2 by Boaler et. al (2022).
Display Resource 3: What is this? Ask students what they can see and how they could count the squares. For example, counting in groups of 10, counting halfway and doubling, estimating and so on.
When there is agreement that there are 100 squares in the grid, provide students with Resource 4: Show with colour and coloured pencils. Ask students:
How could you use colour to prove that are 100 squares?
Are there different ways to do this?
How could you label each of your colour codes?
How can you describe your grid? For example, I have 10 rows of 10, I have coloured in a 5 by 2 array 10 times.
Array: An ordered collection of objects or numbers arranged in rows and columns.
Move around the room, encouraging students to think about different ways of grouping. Some possibilities are:
rows or columns of 10
groups of 2, 5 or 20
finding rectangular or square array patterns
using fractions such as halves or quarters.
Note: Correct labelling is important as it demonstrates understanding of the grouping chosen. For example, the label 10 lots of 10 should relate to a grid where 10 was represented 10 times, 25 + 25 + 25 +25 = 100 should describe a grid where 4 groups of 25 are colour coded.
As a class, discuss different solutions found and any challenges. Ask students:
Which solutions make the most sense to you? Why?
Which solutions make it easier to see 100? Why?
Which are harder? Why?
Now you have looked at all the solutions, can you think of anymore?
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students explain why a method of counting is more efficient? (MAO-WM-01)
Can students use colour to show different ways to prove that there are one hundred squares? (MAO-WM-01, MA1-RWN-01, MA1-FG-01)
Do labels match how squares are coloured? (MAO-WM-01, MA1-RWN-01, MA1-FG-01)
Can students use mathematical terms to describe their grid? (MAO-WM-01)
What to collect:
observational records (MAO-WM-01, MA1-RWN-01, MA1-FG-01)
work samples of different solutions with relevant labels. (MAO-WM-01, MA1-RWN-01, MA1-FG-01)
	Students cannot show colour coding with a grid and pencils.
Students use coloured blocks or tiles to make 100. Model the first few rows or columns of ten if necessary.
Students draw the block pattern or transfer their pattern into Resource 4: Show with colour.
	Students find different solutions to colour code, label and describe grids.
Students use 50 coloured blocks to make a pattern on one side of a line.
Students replicate the pattern on the other side of the line to show symmetry with 100 blocks.


[bookmark: _Lesson_2:_Array_1][bookmark: _Toc112318905][bookmark: _Toc112320555][bookmark: _Toc112320610][bookmark: _Toc112320665][bookmark: _Toc112320719][bookmark: _Lesson_2:_Array][bookmark: _Toc130907480]Lesson 2: Array city!
Core concept: Arrays can be found everywhere.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
10 can be used as a reference to count numbers between 11 and 20
arrays in natural and built environments can be described using rows and columns
data can be used to describe and compare.
	Students can:
identify units, tens and hundreds in a total
identify and describe real-life arrays
use rows and columns to make and describe arrays
use tally charts to describe and compare arrays.


[bookmark: _Toc130907481][bookmark: _Toc112318908][bookmark: _Toc112320558][bookmark: _Toc112320613][bookmark: _Toc112320668][bookmark: _Toc112320722]Daily number sense: What do large numbers look like? – 15 minutes
1. Build student understanding of finding tens and hundreds by using place value resources with large numbers.
Display the number 23. Ask students how many groups of 10 there are in the number. Check with concrete materials such as blocks, beads, MAB or ten-frames to organise groups of 10 and then left-over units or ones.
Repeat the process for the number 67.
Display the number 223. Ask students how this number is different to previous numbers. It has hundreds, tens, and units. Model with MAB. Ask students how many coloured blocks or beads they would need to make the 100 MAB. Show students 100 beads or blocks to help them visualise the quantity 100.
In small groups, students roll a 6-sided die 3 times to make a three-digit number and represent it with MAB. For each three-digit number, students record the number and state the:
three-digit number
number before and after
next 10
next hundred.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students understand that three-digit numbers contain hundreds, tens and units/ones? (MA1-RWN-01)
Do students understand that each hundred contains one hundred ones or units? (MA1-RWN-01)
· Can students use MAB to explain their understanding of place value in three-digit numbers? (MAO-WM-01, MA1-RWN-01)
What to collect:
· observational records (MAO-WM-01, MA1-RWN-01)
· photographs of three-digit numbers represented with MAB or other concrete materials. (MAO-WM-01, MA1-RWN-01)
	Students do not understand place value with three-digit numbers.
· Check that students understand place value of tens and units by rolling a 6-sided die twice and making the two-digit number with concrete materials.
· Model making one hundred with blocks in 10 groups of 10. Students repeat this process with other concrete materials.
· Students use blocks or beads to represent three-digit numbers and then use MAB.
	Students represent three-digit numbers with MAB.
· Students state the hundred before and the hundred after each three-digit number rolled.
· Students state the closest hundred to each three-digit number rolled and explain why.
· Students count back to zero in tens from each number.


[bookmark: _Toc130907482]Array City! – 40 minutes
[bookmark: _Int_xfrxNRlZ]Revise how in Lesson 1, students used arrays to see one hundred in different ways. Ask students if they can see any arrays in the classroom. For example, windows or a bookshelf. Display Resource 5: Arrays around us! and ask students to describe what they can see. Encourage use of the terms ‘rows’ and ‘columns'.
Tell students they are going to create an Array City with coloured building blocks. Each student or pair of students will build a part of Array City that includes 3 or more arrays in its structure. 
Students may build a house, a garden or park, a shop, a train or bus, a train or bus station, a car park or an office block.
Students make their model and present it to the class, pointing out and describing the arrays with rows and columns. Place each model into the city.
In pairs, students make a tally chart to record different types of arrays and how many there are of each. Compare and discuss their tally chart with another pair.
As a class, use the tally chart data to discuss the following questions:
Which array was used most? Why?
Which was used least? Why?
Which array has most columns?
Which array has least rows?
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify and describe real-life arrays? (MAO-WM-01, MA1-FG-01)
Can students make a structure that includes arrays and describe them in rows and columns? (MAO-WM-01, MA1-FG-01)
Can students create a tally chart to collect data and use it to describe Array City! (MAO-WM-01, MA1-FG-01, MA1-DATA-01, MA1-DATA-02)
What to collect:
observational records (MAO-WM-01, MA1-FG-01)
photographs of structures and work samples of tally charts. (MAO-WM-01, MA1-FG-01, MA1-DATA-01, MA1-DATA-02)
	Students cannot identify or describe arrays.
Model an array from Resource 5: Arrays around us! with coloured tiles.
Model describing an array from this resource using the words rows and columns.
Ask students to build a flat house that has a door, windows and a chimney and then help them to identify these as arrays and describe them (see Figure 1).
Students then build a structure for Array City.
	Students create and describe a structure using 3 or more arrays.
Identify 3 types of arrays not found in Array City.
Add a structure that includes those arrays.


[bookmark: _Ref120804336]Figure 1 – Array house
[image: A house made of lego with arrays for the door, windows and chimney.]
[bookmark: _Toc112318909][bookmark: _Toc112320559][bookmark: _Toc112320614][bookmark: _Toc112320669][bookmark: _Toc112320723][bookmark: _Toc130907483]Consolidation and meaningful practice: Arrays are all around us! – 5 minutes
Invite students to be array detectives! Ask students to think of arrays from the surroundings They can describe an array they can think of now or bring in drawings or photographs of arrays they find over the next few days. Use the images to create a classroom array display.
[bookmark: _Lesson_3:_Numbers][bookmark: _Toc112318910][bookmark: _Toc112320560][bookmark: _Toc112320615][bookmark: _Toc112320670][bookmark: _Toc112320724]

[bookmark: _Toc130907484]Lesson 3: Numbers tell a story
Core concept: Problems can be solved in different ways.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
number bonds can be used to find missing numbers and equivalence
[bookmark: _Int_87EsS4L0]number sentences can be used to create, model and answer addition and subtraction problems
the order in which 2 quantities are combined does not change the result.
	Students can:
use number bonds to find a missing number
explain a maths story using a number sentence with addition, subtraction, and symbols
use and explain the commutative property
select and explain a strategy to find equivalence.


[bookmark: _Toc130907485]Daily number sense: Blocks on the bowl – 10 minutes
1. Build student understanding of number bonds using 5 or 10 as a reference by finding a missing quantity.
Give pairs of students a quantity of blocks between 5 and 20 and a bowl turned upside down. Student A places the blocks on top of the bowl and Student B counts them. While Student B looks away, student A places some of the blocks under the bowl and asks Student B how many blocks they can see now. Student B records their answer and explains a strategy to prove how many blocks have been placed under the bowl.
Students swap roles and repeat the activity using a different number of blocks between 5 and 20. Some students may need the challenge of working with larger numbers of blocks.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How many blocks are on top of the upside-down bowl?
How many blocks are hidden by the bowl?
What strategy can you use?
	I can see 5 blocks on top and I know there were 10 to start with. 5 and 5 make 10 so there must be 5 blocks under the bowl.
I have 11 on top and there were 20 blocks altogether. I know that 11 and 9 make 20 so that means there are 9 blocks underneath.
There are 14 blocks on top and 18 altogether. If I count by ones I count 15, 16, 17 and then I reach 18 so I know there are 4 blocks underneath.


[bookmark: _Toc112318913][bookmark: _Toc112320563][bookmark: _Toc112320618][bookmark: _Toc112320673][bookmark: _Toc112320727][bookmark: _Toc130907486]Number stories – 45 minutes
This activity is drawn from Activity 1 – language of mathematics and Newmans Error Analysis (2022).
Show students Resource 6: Think board. Explain that a think board is a useful tool for organising and solving problems. Introduce the problem: Nikiel went to the shops with his mum. They walked past 6 ducks on the way and 4 more ducks on the way back. Ask students how many ducks Nikiel and his mum saw on their walk. Check student understanding of the problem by asking questions such as:
What is the number story asking you to find out?
How can you solve this number problem?
What is it called when the numbers are combined?
How can you show your thinking?
How can you prove your answer is correct?
Demonstrate using Resource 6: Think board to record different ways of representing and solving the problem (see Figure 2).
[bookmark: _Ref120804356][bookmark: _Ref118898936]Figure 2 – Think board example
[image: ]
Ask students what the answer would be if Nikiel saw 4 ducks on the way to the shops and 6 more on the way back. Discuss why the answer is still 10 and explain that mathematicians call this the commutative property.
Commutative property: Changing the order of addends does not change the result.
Provide students with Resource 6: Think board and concrete materials, such as counters. Explain that students will use the think board to record their thinking and solve the problem. Introduce the problem: Nikita and Shahla were the best of friends. They always picked flowers from their own gardens for each other. Nikita picked 12 yellow roses from her garden and Shahla picked 12 pink roses from her garden. Ask students how many roses Nikita and Shahla have altogether. Check student understanding of the problem by asking questions such as:
What is the number story asking you to find out?
How can you solve this number problem?
What is it called when 2 of the same numbers are combined?
How can you show your thinking?
How can you prove the answer?
Allow time for students to solve the problem. As a class, share responses and select students to demonstrate how they recorded their thinking on the think board. Discuss different methods of representing the same number story. Ask students to evaluate strategies used, choose the most efficient one and explain why.
Repeat the process using the following problem: one day Shahla walked to Nikita’s house. She decided to count her steps. She took 144 steps on the way there and 132 steps on the way back. Ask students how many steps Shahla took altogether.
Introduce the following problem: Nikita and Shahla were excited to go to the zoo. They really wanted to see the monkeys. The sign at the monkey enclosure said that 36 monkeys were in the enclosure. Nikita counted 29 monkeys. Ask how many more monkeys there were to find. Ask students:
How does this problem differ from the previous ones?
What is the number story asking you to find out?
How can you solve this number problem?
Can you think of another way to solve this number problem?
How can you prove your answer?
Allow time for students to solve the problem. As a class, share responses and select students to demonstrate how they recorded their thinking on their think board. Discuss different methods of representing the same number story. Ask students to evaluate strategies used, choose the most efficient and explain why.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· [bookmark: _Int_GCRgulJ3]Can students model and solve word problems using number sentences? (MAO-WM-01, MA1-CSQ-01)
· Can students use number bonds to solve equality problems? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· student think board samples (MAO-WM-01, MA1-CSQ-01)
· recordings of student responses. (MAO-WM-01, MA1-CSQ-01).
	Students cannot solve the problems.
· Rephrase the problems, using smaller numbers.
· Ask the questions in a different way. For example, ask students if the problem could be solved by adding tens and then ones.
· Model how to solve problems using MAB.
	Students can solve the problems.
· Students create their own word problems for a partner to solve.
· Rephrase the problems, using larger numbers.
· Students write number problems that include more than one step. For example, there are 3 or more quantities to combine.


[bookmark: _Toc130907487]Consolidation and meaningful practice: Blocks on the bowl – 5 minutes
Ask students questions to revise counting strategies to find a missing number:
If there are 6 blocks on the bowl and 13 blocks altogether, how many blocks are under the bowl?
There are 9 blocks under the bowl and there are 20 blocks altogether. How many blocks should be on top of the bowl?
There are 15 blocks altogether and 3 of them are on top of the bowl. How can you work out how many blocks are under the bowl?
[bookmark: _Lesson_4:_The][bookmark: _Toc112318915][bookmark: _Toc112320565][bookmark: _Toc112320620][bookmark: _Toc112320675][bookmark: _Toc112320729]

[bookmark: _Toc130907488]Lesson 4: The human number line!
Core concept: Addition and subtraction number bonds can be used to solve problems.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· large quantities can contain hundreds, tens and units
· subtraction and addition number bonds can be used to solve problems
· the equals sign can be used to show equivalence with addition and subtraction.
	Students can:
· use concrete materials to show groups of hundreds, tens and units in three-digit numbers
· use a number line to skip count
· find multiple solutions for addition and subtraction problems
· show equivalence with the = symbol.


[bookmark: _Toc130907489]Daily number sense: How many cents in $1? – 15 minutes
1. Build student understanding of place value by looking at Australian coinage.
Note: Where possible, show students real coins during this activity.
Explain that students are going to learn all about money. Display Resource 7: What’s it worth? and use to discuss how people used precious things as money before coins were invented. Explain that it got a bit confusing trying to work out how much salt was worth 2 shells, so money was invented.
Show students examples of Australian decimal coinage, including one and two cent coins. Look at the coins together and discuss things they can see, for example, value, date, animals, faces. Explain that the one and two cent coins are not used anymore because hardly anything costs one or two cents anymore.
Show a $1 coin. Ask students how many one cent coins they would need to make one dollar. Show students a one hundred MAB and 100 beads or other small objects to emphasise that they would need 100 cents.
Add a $1 coin and ask students how many one cent coins they would need now. Represent 200 with MAB ones, longs and flats in different combinations.
Note: You could ask students to bring in coins from other countries or pre-decimal Australian coins to discuss.
[bookmark: _Toc112318918][bookmark: _Toc112320568][bookmark: _Toc112320623][bookmark: _Toc112320678][bookmark: _Toc112320732][bookmark: _Toc130907490]The human number line! – 40 minutes
Prepare cards that begin at one and finish with the total number of students in the class. Give students a number card each and ask them to place themselves in order from smallest to largest to make a human number line!
As a class, skip count by twos, fives, and tens. Students with those numbers put their hand up or take one step forward and then return to the line.
Repeat the process for the following questions:
Who is the smallest number?
Who is the largest number?
Who is the number before 14? Repeat with other randomly chosen numbers.
Who is the number 10 before 14?
Who is the number after 3? Repeat with other randomly chosen numbers.
Who is the number 10 after 3?
For the following questions, students take turns to suggest possible solutions. They communicate solutions using their number cards with Resource 8: Plus, minus, equals to make number sentences:
Which 2 numbers can make 8 using addition? There are several possibilities.
Which 2 numbers can make 23 using subtraction? For example, 24 minus one, 25 take away 2.
Which 3 numbers can make 11 using addition? There are several possibilities.
Split the class into 3 groups and give each group consecutive numbers and Resource 8: Plus, minus, equals. Give smaller numbers, for example, 1-8, to a group of students who found the previous questions challenging. Give larger consecutive numbers to the other groups. Students place themselves in a human number line and take it in turns to ask the line a question. Discuss:
each suggested solution and decide whether it is correct or incorrect
whether there is more than one solution.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students use a number line to skip count and solve addition and subtraction problems? (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
Can students show equivalence with the = symbol for addition and subtraction problems. (MAO-WM-01, MA1-CSQ-01)
Do students understand that there can be more than one solution to an equivalence problem? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· observational records (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
· photographs of solutions using the human number line and +, − and = symbols. (MAO-WM-01, MA1-CSQ-01)
	Students cannot mentally find solutions to addition and subtraction problems.
· Model moving along the number line one-by-one to reach a solution.
· Use concrete materials to solve addition and subtraction problems.
	Students solve addition and subtraction problems with numbers up to 20.
· Give students numbers and have them solve questions involving doubling and halving. For example, call out the number 4 and ask for double and half from the human number line.
· Students make a human number line with larger consecutive numbers. For example, 50-60 or 95-105. Then take turns to ask addition, subtraction and equivalence questions.


[bookmark: _Toc112318919][bookmark: _Toc112320569][bookmark: _Toc112320624][bookmark: _Toc112320679][bookmark: _Toc112320733][bookmark: _Toc130907491]Consolidation and meaningful practice: Arrays are all around us! – 5 minutes
Revise Lesson 2 by discussing any arrays that the array detectives have seen at home and out and about.
[bookmark: _Lesson_5:_Let’s][bookmark: _Toc112318920][bookmark: _Toc112320570][bookmark: _Toc112320625][bookmark: _Toc112320680][bookmark: _Toc112320734][bookmark: _Toc130907492]Lesson 5: Let’s party!
Core concept: Number sentences can be used to solve word problems.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· number sentences can be used to solve word problems
· collections of objects can be displayed in arrays with rows and columns
· arrays can be used to solve division problems.
	Students can:
· record thinking using pictures, diagrams, words, numbers or objects
· identify columns and rows in an array
· use an array to solve a division problem.


[bookmark: _Toc112318922][bookmark: _Toc112320572][bookmark: _Toc112320627][bookmark: _Toc112320682][bookmark: _Toc112320736][bookmark: _Toc130907493]Daily number sense: Using a number line – 15 minutes
1. Build student understanding of addition and subtraction by using number lines to solve problems.
Display numbers 23, 45 and 67 and ask students to place them on a number line. Alternatively, use an interactive number line.
Ask the following questions:
Which 2 numbers are closest on the number line?
Which number is closest to 33?
Which number is closest to 57?
How far apart are 67 and 23?
How far apart are 43 and 67?
Can you think of any other questions to ask about the numbers?
In pairs, students choose 3 two-digit numbers, place them on a number line and ask each other questions about them.
[bookmark: _Toc112318923][bookmark: _Toc112320573][bookmark: _Toc112320628][bookmark: _Toc112320683][bookmark: _Toc112320737][bookmark: _Toc130907494]Party planning – 40 minutes
This activity is adapted from Birthday Sharing at NRICH.
It’s Akisi’s birthday and she’s having a party with 5 friends. Akisi baked 24 cupcakes to share with her guests. Ask students if the cupcakes can be shared equally between Akisi and her friends. Students record their thinking using pictures, diagrams, words, numbers or objects. Support thinking and promote discussion by providing concrete materials and asking:
How many cupcakes will each person receive?
Can you show how the cupcakes can be arranged in an array?
How many columns are there?
How many rows are there?
How many different arrays can you make with the 24 cupcakes?
Akisi’s friend Mia can no longer come to the party. How many cupcakes will each person receive now?
Can the cupcakes still be shared equally?
How many cupcakes will be left over?
Explain that Akisi wants to put the cupcakes on 4 plates. Ask students to draw a picture or use concrete materials to show how the plates might look if each plate has at least one cupcake. Ask students to show a solution where each plate has an equal number of cupcakes.
Akisi made a party bag for herself and each of her 5 guests. She had:
12 balloons
6 packs of coloured pencils
8 jars of glow in the dark slime
24 lollipops.
Ask students:
How many of each item will be included in each party bag?
How many items are in each party bag?
How many items are there altogether?
Are there any items left over?
Students draw a picture of what a party bag would look like.
One friend left with their party bag. Ask students how many of each item there are still at Akisi’s place.
Ask students how many items would be left in the remaining party bags after 3 of Akisi’s friends have gone home.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students record their thinking about cupcakes and party bags using pictures, diagrams, words, numbers or objects? (MAO-WM-01, MA1-CSQ-01)
· Can students identify and record columns and rows in an array? (MAO-WM-01, MA1-FG-01)
· Can students use an array to solve the cupcake problem? (MAO-WM-01, MA1-FG-01).
What to collect:
· student work samples (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
· photographs and recordings of student responses. (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
	Students cannot share cupcakes and party bag items into equal groups.
· Model using an array to solve the cupcake problem, identifying columns and rows.
· Students share the cupcakes between 2 people and then 3 people.
· For the party bags, use balloons and pencils to begin with.
	Students solve the problems and use arrays correctly.
· Students identify and record other amounts of cupcakes that could be shared equally between Akisi and her 5 friends.
· Akisi also wants to include stickers in the party bags. She has 100 stickers. Ask students how she can share them and if there will be any left over.


[bookmark: _Toc112318924][bookmark: _Toc112320574][bookmark: _Toc112320629][bookmark: _Toc112320684][bookmark: _Toc112320738][bookmark: _Toc130907495]Discuss and connect the mathematics – 10 minutes
Reflect on the activity by asking:
What strategy did you use to share the cupcakes?
Was it helpful to make arrays? Why or why not?
How did you record your thinking and why did you choose that method?
What do mathematicians call the leftover cupcakes?
Is there any way that leftover cupcakes could be shared too?
[bookmark: _Lesson_6:_Inverse][bookmark: _Toc112318925][bookmark: _Toc112320575][bookmark: _Toc112320630][bookmark: _Toc112320685][bookmark: _Toc112320739]

[bookmark: _Toc130907496]Lesson 6: Inverse operations
Core concept: Addition and subtraction are inverse operations.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· addition and subtraction are inverse operations
· operations can be recorded using numerals with symbols
· there are 100 cents or units in $1.
	Students can:
· explain inverse operations with addition and subtraction using concrete materials, drawings, and diagrams
· record inverse operations using +, − and = symbols
· use coins in different combinations to make $1.


[bookmark: _Toc112318927][bookmark: _Toc112320577][bookmark: _Toc112320632][bookmark: _Toc112320687][bookmark: _Toc112320741][bookmark: _Toc130907497]Daily number sense: Make 100! – 15 minutes
1. Build student understanding of place value by using coins in different combinations to show there are 100 cents in $1.
Note: Where possible, use real coins for activities.
1. Revise Lesson 4 where students talked about Australian money and counted in ones and twos to make 100 cents or $1. Using coins or Resource 9: Coins (5, 10, 20 and 50 cents), students make 100 by:
counting in tens with 10c coins
counting in fives with 5c coins
1. Show students a 50c coin and ask how many groups of 50 they would need to make 100.
1. In small groups, using Resource 9: Coins, students explore current coinage and record different ways to make:
10 cents
20 cents
100 cents or $1.
1. Move between groups, encouraging students to choose how they will organise and record solutions, for example with drawings, numbers or symbols.
1. As a class, discuss solutions and methods of recording.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students recognise that there are 100 units or cents in $1? (MA1-RWN-01)
· Can students use coins in different combinations to make $1? (MAO-WM-01, MA1-RWN-01)
What to collect:
· observational records (MAO-WM-01, MA1-RWN-01)
· work samples or photographs of coin combinations to make $1. (MAO-WM-01, MA1-RWN-01)
	Students cannot find combinations or logically check they have found all solutions.
Use counters to represent one cent coins and count out 10 together to make 10 cents.
· Model how 10 cents can be made with one 10c coin or two 5c coins. Check with counters.
· Students look for ways to make 20 cents with 5c and 10c coins, checking ideas with counters.
	Students find many ways to make 10 cents, 20 cents and $1.
· Students begin with a 50c coin and find all solutions to make 70c.
· Students logically record answers to check that they have found all solutions to make $1.


[bookmark: _Toc112318928][bookmark: _Toc112320578][bookmark: _Toc112320633][bookmark: _Toc112320688][bookmark: _Toc112320742][bookmark: _Toc130907498]Inverse operations robots! – 40 minutes
Show students 2 counters. Add a third counter and ask how many counters there are now. There are 3. Ask students how they could reverse this operation and make the group of counters into 2 counters again. Model taking away one counter as an inverse operation to return to a total of 2. Explain that this is an inverse or reverse operation because a number is changed into a new number and then reversed back into the original number.
Display Resource 10: Input robot. Tell students that the input robot has taken the number 5 and used an operation that has turned 5 into 6. Ask what the operation might be.
Students may describe this operation as:
add one
plus one
one more.
Explain that these are all correct and mathematicians call this operation addition. Brainstorm all words that mean addition.
Display Resource 11: Inverse robot. The inverse robot has taken the number 6 and changed it back into a 5. Ask what operation the robot used. Again, students may use a variety of mathematical terms such as take away one, one less, minus one. Explain that mathematicians call this inverse operation subtraction. Brainstorm all words that mean subtraction.
Display Resource 12: Robots show how! to demonstrate the process from start to finish. 
Students use Resource 13: Input and inverse to create additions with the related inverse subtraction operations.
Choose student ideas and display as a number sentence followed by the inverse operation number sentence. For example, 2 + 2 = 4 so 4 − 2 = 2. Revise with students that the = symbol means ‘the same as’ or ‘equals to’.
Display the operation 5 − 2 = 3. Ask what is different about this operation. It begins with a subtraction. Ask students how they can reverse this to return to the original number of 5. When students have identified that they need to add 3, explain that this inverse operation is called addition. Display this as a number sentence followed by the inverse operation number sentence: 5 − 2 = 3 so 3 + 2 = 5.
Students repeat and record the process, choosing their own single digit numbers.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students describe and explain inverse operations using concrete materials, drawings and diagrams? (MAO-WM-01, MA1-CSQ-01)
Can students record number sentences with +, − and = symbols? (MA1-CSQ-01)
· Do students recognise that the inverse operation for addition is subtraction and vice-versa? (MAO-WM-01, MA1-CSQ-01)
What to collect:
observational records (MAO-WM-01, MA1-CSQ-01)
· work samples of Resource 13: Input and inverse (MAO-WM-01, MA1-CSQ-01)
· work samples of number sentences recorded with numerals and symbols followed by the inverse operation. (MAO-WM-01, MA1-CSQ-01)
	Students do not demonstrate understanding of inverse operations or record number sentences.
· Model simple inverse operations for example, 3 + 1 = 4 so 4 − 1 = 3, using a variety of concrete materials.
· Students demonstrate understanding verbally using counters.
Students use counters with sticky notes showing the symbols +, − and =.
	Students demonstrate understanding of inverse operations of addition and subtraction and fluently apply this to single digit numbers.
· Students apply inverse operations of addition and subtraction to two-digit numbers.
· Students explore doubling and halving as inverse operations.


[bookmark: _Toc112318929][bookmark: _Toc112320579][bookmark: _Toc112320634][bookmark: _Toc112320689][bookmark: _Toc112320743][bookmark: _Toc130907499]Consolidation and meaningful practice: Human number line detectives! – 10 minutes
Students create a ‘human number’ line beginning at one. Tell students that one of them is a secret number and that they will use their maths detective powers to listen to clues and work out who the secret number is. Read out clues. If a clue means a number cannot be the secret number, that student sits down.
For example, in a class of 25, the secret number is 9, and the clues are:
The secret number is not a multiple of 2. Students with 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24 sit down.
The secret number does not contain the digit 3. Students with 3, 13 and 23 sit down.
The secret number is less than 10. Only numbers 1, 5, 7 and 9 should still be standing.
If the secret number was lollies, they could be divided equally between 3 people. The secret number is 9!
[bookmark: _Lesson_7:_Let’s][bookmark: _Toc112318930][bookmark: _Toc112320580][bookmark: _Toc112320635][bookmark: _Toc112320690][bookmark: _Toc112320744]

[bookmark: _Toc130907500]Lesson 7: Let’s party on!
Core concept: Addition strategies can be chosen to efficiently solve problems.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· repeated addition can be used to solve multiplication problems
· adding tens and then ones is an efficient way to solve addition problems
· some addition strategies are more efficient.
	Students can:
· use repeated addition to solve multiplication problems
· add tens and then ones to solve addition problems
· make decisions about how to efficiently solve addition problems and explain their thinking.


[bookmark: _Toc130907501][bookmark: _Toc112318932][bookmark: _Toc112320582][bookmark: _Toc112320637][bookmark: _Toc112320692][bookmark: _Toc112320746]Daily number sense: What’s the missing number? – 15 minutes 
1. Build student understanding of counting strategies by finding missing parts of number sentences.
Tell students the answer is 9 and ask what the number story could be. Allow students to turn and talk and then display several student solutions. For example, there were 6 students playing handball and 3 more students joined in or 8 birds were sitting in the tree and then another bird flew over and landed next to them. Ask students to change the order of the 2 numbers they added and whether this makes a difference to the answer. For example, if they added 6 and 3 to make 9, does 3 + 6 still add up to 9?
Ask students if they can also find a subtraction number sentence that gives the answer 9. Again, after some thinking time, select some students to explain their strategy and number sentence.
Give small groups of students a sticky note with a number between 10 and 30. For their given number, students:
Create an addition number story and record the number sentence. Check whether the answer changes if the order of the addition is changed.
Create a subtraction number story and record the number sentence. Check whether the answer changes if the order of the subtraction is changed.
Choose addition or subtraction and find different solutions.
Prove that they have found all possible solutions.
If students are challenged by this activity, provide them with Resource 6: Think board.
[bookmark: _Toc130907502]Let’s party on! – 45 minutes
Explain that Akisi and her 5 friends decide to play some party games. They play duck, duck, goose and have 3 turns each. Then they have 5 turns each throwing the ball at targets. Lastly, they have 2 turns each at pinning the tail on the donkey. Ask students how many turns were had altogether for each game. There were 18, 30 and 12 turns.
Ask students how they could work out the total number of turns. Students turn and talk and then share answers with the class. For example, they could:
add the tens and then the units, for example, 10 + 30 + 10 + 8 + 2 = 60
18 + 12 = 30 and then 30 + 30 = 60
30 + 20 + 10 = 60
counting on from 30 to get to 60.
Discuss strategies used and which one students find most efficient.
Akisi remembers that one of her friends had to leave early for sport so they didn't play the games. Ask students if this changes the number of turns taken and how they could work this out. Students turn and talk and then share answers with the class and discuss the most efficient strategies.
Akisi’s dad calls the 5 girls over for birthday food. Akisi’s little sister is allowed to join in and she is very excited to eat with the big girls! They each eat:
2 pieces of fairy bread
3 lollies
one piece of apple, 2 strawberries and 3 blueberries.
Model how students could use repeated addition to find out how many pieces of food were eaten. Each child eats:
2 + 2 + 2 + 2 + 2 + 2 which equals 12 pieces of fairy bread
3 + 3 + 3 + 3 + 3 + 3 so that is 18 lollies altogether
6 + 6 + 6 + 6 + 6 + 6 = 36 pieces of fruit in total.
Ask students to use the adding tens and then adding ones strategy to find the total number of pieces of food eaten.
Tell students there were 45 pieces of fruit on the table at the start and ask what strategies they could use to work out how many pieces would be left over.
In groups of 3-6, students create party problems that can be solved using repeated addition, adding with tens and units, and subtraction. Swap party problems with another group and discuss the most efficient strategies.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students use repeated addition to solve multiplication problems? (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
· Can students add tens and then ones to solve addition problems? (MAO-WM-01, MA1-CSQ-01)
· Can students make decisions about how to efficiently solve addition problems and explain their thinking? (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
What to collect:
· observational records (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
· work samples of party problems with solutions. (MAO-WM-01, MA1-CSQ-01, MA1-FG-01)
	Students cannot use mental strategies to find solutions.
· Students use MAB to find solutions using all the strategies.
· Model the repeated addition strategy by counting aloud.
· Students act out the problem with concrete materials as necessary.
	Students can create and solve party problems.
· Students include doubling and halving in their party problems.
· Students select one party problem and find all possible strategies.
· Students evaluate and rank strategies from most to least efficient and explain reasoning.


[bookmark: _Toc112318934][bookmark: _Toc112320584][bookmark: _Toc112320639][bookmark: _Toc112320694][bookmark: _Toc112320748][bookmark: _Toc130907503]Consolidation and meaningful practice: Inverse operations – 5 minutes
Display the following operations and ask students to identify the inverse operations:
2 + 3 = 5 so the inverse operation is 5 − 3 = 2
3 + 7 = 10 so the inverse operation is?
10 − 6 = 4 so the inverse operation is?
20 − 11 = 9 so the inverse operation is?
Ask students if they can think of any operations and their inverse operation.
[bookmark: _Lesson_8:_Use][bookmark: _Toc112318935][bookmark: _Toc112320585][bookmark: _Toc112320640][bookmark: _Toc112320695][bookmark: _Toc112320749]

[bookmark: _Toc130907504]Lesson 8: Use the clues!
Core concept: Mathematical language can be used to clarify clues when solving problems.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· number knowledge can be used to solve problems
· some problems can be solved by logical use of clues.
	Students can:
· solve problems using clues
· find doubles or near doubles for single-digit numbers.


[bookmark: _Toc112318937][bookmark: _Toc112320587][bookmark: _Toc112320642][bookmark: _Toc112320697][bookmark: _Toc112320751][bookmark: _Toc130907505]Daily number sense: Related number facts – 15 minutes
1. Build student understanding of doubles and number facts to 20 by doubling and counting forwards and backwards.
Model the game ‘Double it’ by:
rolling a 6-sided die
doubling the number
using flexible counting strategies to get from the double to zero, 10 and 20.
Students play the game in small groups. They record and compare strategies used for each roll of the die. Move between groups, supporting students to:
apply knowledge of number bonds for 10 and 20
explore the relationship between number bonds for 10 and 20, for example, if 6 + 4 = 10, then 6 + 14 = 20
recognise the constant difference between any 2 numbers, for example, 8 taken away from 8 is always zero, double 2 is always 4.
As a class, discuss some rolls and corresponding answers and ask:
Which dice rolls were easier to find answers for? For example, a die roll of 5 doubled makes 10 and then minus 10 gets you to zero and adding 10 = 20.
Which dice roll doubles got you closest to zero, 10 and 20?
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students identify doubles for single-digit numbers? (MAO-WM-01, MA1-CSQ-01)
· Can they explain how they use number bonds and other strategies to reach zero, 10 and 20 from their double? (MAO-WM-01, MA1-CSQ-01)
· Do they understand the constant difference between any number and zero? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· observational records (MAO-WM-01, MA1-CSQ-01)
written recordings of strategies used. (MAO-WM-01, MA1-CSQ-01)
	Students do not understand the concept of doubling.
· Students roll one 6-sided die and then find the same face on another 6-sided die and count the total number of dots.
· Record the first throw and the double each time to absorb that a double of a number is always constant. For example, double 2 is always 4.
Students cannot visualise how to get from a given number to zero, 10 and 20.
· Model with a number line or number chart.
· Students use a 4-sided dice with sides of zero, 1, 2 and 3 so that the doubles are always single digit numbers.
· Students work with concrete materials to count backwards to zero and forwards to 10 from the double.
	Students can find doubles and how to get to zero, 10 and 20.
· Students play the game with an 8- or 10-sided dice and consider whether this makes finding zero, 10 and 20 easier or harder.
· Students play the game with a 20-sided dice.


[bookmark: _Toc112318938][bookmark: _Toc112320588][bookmark: _Toc112320643][bookmark: _Toc112320698][bookmark: _Toc112320752][bookmark: _Toc130907506]Esti-Mysteries! – 25 minutes
This activity has been adapted from Esti-Mysteries by Steve Wyborney.
Explain that students will be shown a picture and then provided with a series of clues to solve a mystery. Students should consider each clue, using the information to narrow the possibilities to a smaller set, and then make a guess. Subsequent clues will provide opportunities to determine whether guesses are still reasonable. If the previous guess is no longer possible, students write down a new guess.
Show students Resource 14: How many beads? and ask how many beads are in the cup. Ask students to make their first guess. Select students to share guesses and explain thinking.
Provide each student with Resource 15: Number chart and explain that this will help to record thinking and eliminate incorrect answers. Reveal the first clue from Resource 16: Bead clues. Provide explanation if required. Model how to use the number chart to eliminate numbers. See Figure 3. Remind students to consider if their first guess is still reasonable and if not, record a new guess based on the clue. Select students to share estimates and explain thinking. Repeat the process for the remaining clues. Prior to revealing the last clue, students record their final guess and turn and talk to explain their thinking.
[bookmark: _Ref120804431]Figure 3 – Beads number chart after the first clue
[image: 1 to 50 number chart with 1 to 20 and 50 covered up.]
Image adapted from ‘Cup of Beads’ from Esti-Mysteries by Steve Wyborney and is reproduced with permission.
Reveal the correct answers. There are 2 possible answers, 22 and 38. Discuss and compare to students’ original guesses.
Show students Resource 17: Fruit glass and ask how many objects are in the glass. Ask students to make their first guess. Select students to share guesses and explain thinking.
Reveal the first clue from Resource 18: Fruit clues. Provide explanation if required. Instruct students to use their number chart to eliminate numbers. Remind students to consider if their first guess is still possible and if not, to record a new guess based on the clue. Select students to share guesses and explain thinking. Repeat the process for remaining clues. Prior to revealing the last clue, students record their final guess and turn and talk to explain thinking.
Reveal the correct answers. There are 2 possible answers, 48 and 78. Revisit each clue and model how to reach a correct answer using a number chart to eliminate possible answers. For an example, see Figure 4.
[bookmark: _Ref120804452][bookmark: _Ref118899070]Figure 4 – Fruit number chart after the first clue
[image: 1 to 50 number chart with the numbers 1 to 9 and 50 covered up]
Image adapted from “Fruit Cup” from Esti-Mysteries by Steve Wyborney and is reproduced with permission.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students use the clues to find a correct answer? (MAO-WM-01, MA1-RWN-01)
· Can students explain their thinking? (MAO-WM-01, MA1-RWN-01)
What to collect:
· student number chart and guess samples (MAO-WM-01, MA1-RWN-01)
· observational records. (MAO-WM-01, MA1-RWN-01)
	Students cannot use the clues to find the correct answer.
· Provide further modelling on how to use the number chart in conjunction with the first 3 clues. Students then complete clues 4 and 5 independently. 
· Students work with an easier esti-mystery with Resource 19: How many cherries? and Resource 20: Cherry clues. Ask how many cherries are in the bowl.
	Students can use the clues to solve the esti-mystery.
· Choose several numbers and ask students to explain why they cannot be the correct answer.
· Students write 5 different clues for ‘Bead clues’ where the 2 possible answers are 22 and 38.
· Students work with a more challenging esti-mystery with Resource 21: So many bananas and Resource 22: Banana clues. Ask how many objects are in the vase.


[bookmark: _Toc112318939][bookmark: _Toc112320589][bookmark: _Toc112320644][bookmark: _Toc112320699][bookmark: _Toc112320753][bookmark: _Toc130907507]Consolidation and meaningful practice: Create your own – 30 minutes
In pairs, students create their own esti-mystery by using classroom objects and writing a series of clues for another pair to solve.
Select students to present their esti-mystery to the class and demonstrate how to reach the correct answer.


[bookmark: _Resource_1:_Finding][bookmark: _Toc130907508][bookmark: _Toc112318940][bookmark: _Toc112320590][bookmark: _Toc112320645][bookmark: _Toc112320700][bookmark: _Toc112320754]Resource 1: Finding tens
[image: ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: White, pink and blue flowers for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.


[image: Three domino faces with dots for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: Different kinds of party hats for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: Five domino faces with dots for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: Eight dice faces with dots for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_2:_Finding][bookmark: _Toc112318943][bookmark: _Toc112320593][bookmark: _Toc112320648][bookmark: _Toc112320703][bookmark: _Toc112320757][bookmark: _Toc130907509]Resource 2: Finding tens challenge
[image: Bunting in different numbers and patterns for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: Different kinds of party hats for making groups of ten.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_3:_What][bookmark: _Toc130907510]Resource 3: What is this?
[image: A blank one hundred number chart.]

[bookmark: _Resource_4:_Show][bookmark: _Toc112318941][bookmark: _Toc112320591][bookmark: _Toc112320646][bookmark: _Toc112320701][bookmark: _Toc112320755][bookmark: _Toc130907511]Resource 4: Show with colour
[image: Four small blank one hundred number charts.]
[bookmark: _Resource_5:_Arrays][bookmark: _Toc130907512]Resource 5: Arrays around us!
[image: Arrays in the real world such as solar panels, an egg carton and a chess board.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_6:_Think][bookmark: _Toc130907513]Resource 6: Think board
[image: Think board template.]

[bookmark: _Resource_7:_What’s][bookmark: _Toc112665844][bookmark: _Toc130907514]Resource 7: What’s it worth?
[image: A shell, a gold nugget, salt and beads.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_8:_Plus,][bookmark: _Toc130907515]Resource 8: Plus, minus, equals
[image: Plus, minus and equals cards.]

[bookmark: _Resource_9:_Coins][bookmark: _Toc130907516]Resource 9: Coins
[image: A set of replica Australian decimal coinage.]
[bookmark: _Hlk122451161]This image contains content obtained from Canva, and its use outside of this resource is subject to Canva’s Content License Agreement. If you wish to use it separately from the resource, please go to Canva.

[bookmark: _Resource_10:_Input][bookmark: _Toc130907517]Resource 10: Input robot
[image: A robot showing that 5 plus one equals 6.]
‘Robot Machine Technology Science’ by Clker-Free-Vector-Images is used in accordance with the Pixabay License.

[bookmark: _Resource_11:_Inverse][bookmark: _Toc130907518]Resource 11: Inverse robot
[image: A robot showing that 6 minus one equals 5.]
‘Adorable Android Artificial’ by Merlin2525 is used in accordance with the Pixabay License.

[bookmark: _Resource_12:_Robots][bookmark: _Toc130907519]Resource 12: Robots show how!
[image: Robots showing that 5 + 1 = 6 and then 6 - 1 = 5.]
‘Robot Machine Technology Science’ by Clker-Free-Vector-Images and ‘Adorable Android Artificial’ by Merlin2525 are used in accordance with the Pixabay License.

[bookmark: _Resource_13:_Input][bookmark: _Toc130907520]Resource 13: Input and inverse
[image: Blank robots for inverse operation recording.]
‘Robot Machine Technology Science’ by Clker-Free-Vector-Images and ‘Adorable Android Artificial’ by Merlin2525 are used in accordance with the Pixabay License.

[bookmark: _Toc130907521]Resource 14: How many beads?
[image: Red, blue, yellow and green beads in a glass with a six-sided die.]
Image from ‘Cup of Beads’ from Esti-Mysteries by Steve Wyborney is reproduced with permission.

[bookmark: _Resource_15:_Number][bookmark: _Toc130907522]Resource 15: Number chart
[image: A number chart from one to 100.]

[bookmark: _Resource_16:_Bead][bookmark: _Toc130907523]Resource 16: Bead clues 
[image: Clues to work out a bead problem.]
Adapted from ‘Cup of Beads’ from Esti-Mysteries by Steve Wyborney.

[bookmark: _Resource_17:_Fruit][bookmark: _Toc130907524]Resource 17: Fruit glass
[image: A glass containing imitation green apples, strawberries and oranges.]
Image from ‘Fruit Glass’ from Esti-Mysteries by Steve Wyborney is reproduced with permission.

[bookmark: _Resource_18:_Fruit][bookmark: _Toc130907525]Resource 18: Fruit clues
[image: Clues to solve a fruit problem.]
Adapted from ‘Fruit Cup’ from Esti-Mysteries by Steve Wyborney.

[bookmark: _Resource_19:_How][bookmark: _Toc130907526]Resource 19: How many cherries?
[image: Cherries in a small glass bowl.]
Image from ‘You Can’t See All the Cherries’ from Esti-Mysteries by Steve Wyborney is reproduced with permission.

[bookmark: _Resource_20:_Cherry][bookmark: _Toc130907527]Resource 20: Cherry clues
[image: Clues to solve a cherry problem.]
Adapted from ‘You Can’t See All the Cherries’ from Esti-Mysteries by Steve Wyborney.

[bookmark: _Resource_21:_So][bookmark: _Toc130907528]Resource 21: So many bananas
[image: A tall thin glass containing imitation bananas, oranges, strawberries, green apples and purple grapes.]
Image from ‘So Many Bananas’ from Esti-Mysteries by Steve Wyborney is reproduced with permission.

[bookmark: _Resource_22:_Banana][bookmark: _Toc130907529]Resource 22: Banana clues
[bookmark: _Toc112318944][bookmark: _Toc112320594][bookmark: _Toc112320649][bookmark: _Toc112320704][bookmark: _Toc112320758][image: Clues to solve a fruit problem.]
Adapted from ‘So Many Bananas’ from Esti-Mysteries by Steve Wyborney.

[bookmark: _Toc130907530]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Focus area and outcomes
	Content groups and content points
	Lessons

	Representing whole numbers A
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5)
Continue and create number patterns
count forwards and backwards by twos from any starting point
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)
use number lines and number charts to assist with locating the nearest ten to a number 
	1, 2, 4, 5, 8

	Representing whole numbers B
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	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)
identify how many more to the next multiple of ten within two- and three-digit numbers
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)
identify the nearest hundred to a number 
recognise units of 100 (UnM5, NPV5)
use place value to partition and rename three-digit numbers in different ways (NPV5)
	1, 4, 6

	Combining and separating quantities A
MAO-WM-01
MA1-CSQ-01
	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)
recognise and use the symbols for plus (+), minus (–) and equals (=)
record number sentences in a variety of ways using drawings, words, numerals and symbols (AdS6)
fluently use advanced count-by-one strategies including counting on and counting back to solve addition and subtraction problems involving one- and two-digit numbers (AdS3-AdS5)
Use flexible strategies to solve addition and subtraction problems
use non-count-by-one strategies such as using doubles for near doubles and combining numbers that add to ten (AdS6)
represent addition and subtraction using structured materials such as a bead string or similar model (AdS6-AdS7)
select and apply strategies using number bonds to solve addition and subtraction problems with one- and two-digit numbers by partitioning numbers using quantity value and bridging to 10 (AdS6-AdS7)
Represent equality
use the equals sign to record equivalent number sentences involving addition, and to mean 'is the same as', rather than as an indication to perform an operation (NPA3)
model the commutative property for addition and apply it to aid the recall of addition facts (AdS7)
recall related addition and subtraction facts for numbers to at least 10 (AdS6)
	3-8

	Combining and separating quantities B
MAO-WM-01
MA1-CSQ-01
	Represent and reason about additive relations
create, record and recognise combinations of two numbers that add to numbers from 11 up to and including 20 (AdS7)
create, model and solve word problems, using number sentences 
represent the difference between two numbers using concrete materials and diagrams (AdS6)
represent a constant difference between pairs of numbers 
model how addition and subtraction are inverse operations using concrete materials, drawings and diagrams (AdS7)
recall and use related addition and subtraction number facts to at least 20 (AdS7)
Form multiples of ten when adding and subtracting two-digit numbers 
add two-digit numbers by building to multiples of ten (AdS7)
add and subtract from a two-digit number and record on an empty number line (AdS6-AdS8)
use quantity values to separate tens and ones for addition (only) (AdS7-AdS8)
use an inverse strategy to turn a subtraction into an addition (AdS7)
Use knowledge of equality to solve related problem 
use number bonds to determine a missing number (AdS6, NPA3-NPA4)
use number knowledge to solve related problems (AdS7, NPA4)
use a variety of ways of writing number sentences (NPA3-NPA4)
use number bonds to solve equality problems (NPA3-NPA4)
	3, 5–8

	Forming groups A
MAO-WM-01
MA1-FG-01
	Count in multiples using rhythms and skip counting
identify and describe patterns when skip counting forwards or backwards by twos, fives and tens (NPA3-NPA4)
Model and use equal groups of objects to represent multiplication
model and describe collections of objects as groups of (MuS2)
determine and distinguish between the number of groups and the number in each group when describing collections of objects
find the total number of objects using skip counting of equal groups of a known size (MuS2-MuS3)
	1, 2, 4, 5

	Forming groups B
MAO-WM-01
MA1-FG-01
	Represent and explain multiplication as the combining of equal groups
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 (MuS6)
model division by deconstructing an array equally into a given number of rows or columns
Represent multiplication and division problems
solve multiplication and division problems using objects, diagrams, images and actions (MuS6-MuS7)
record answers to multiplication and division problems (including those with remainders) using drawings, words and numerals (MuS6)
	1, 5, 7

	Data
MAO-WM-01
MA1-DATA-01
MA1-DATA-02
	Ask questions and gather data
gather data and track what has been counted by using concrete materials, tally marks, lists or symbols (IRD3)
Represent data with objects and drawings and describe the displays
use comparative language to describe information presented in a display such as ‘more than’ and ‘less than’ 
interpret a data display and identify the biggest or smallest values (IRD2)
	2
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