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[bookmark: _Toc112318897][bookmark: _Toc112320547][bookmark: _Toc112320602][bookmark: _Toc112320657][bookmark: _Toc112320711][bookmark: _Toc130894000]Unit description and duration
This two-week unit develops student knowledge, understanding and skills of equality. Students are provided opportunities to:
· use balance to explore, prove, and check equivalence using the language of equality to record equivalence in different ways
· identify different combinations of numbers that bond to form up to 20 and identify the constant difference between numbers
· identify the equals sign and its purpose ad use equivalence to solve 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: _Toc130894001]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
comparing 2 masses directly by hefting
· creating, modelling, and recognising combinations for numbers up to 10 counting by ones to find the total or difference
using drawings, words, and numerals to record addition and subtraction.


[bookmark: _Toc112318899][bookmark: _Toc112320549][bookmark: _Toc112320604][bookmark: _Toc112320659][bookmark: _Toc112320713][bookmark: _Toc130894002]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: Language of equivalence
70 minutes
Language assists in describing equivalent and non-equivalent situations.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Represent numbers on a line.
Combining and separating quantities A
Use advanced count-by-one strategies to solve addition and subtraction problems.
Non-spatial measure A
Mass: Investigate mass using an equal-arm balance.
	1-100 numeral cards
Concrete materials
Equal-arm balances
Headpiece for displaying numeral cards
Individual whiteboards
Sticky notes
Writing materials

	Lesson 2: Equivalent stories
70 minutes
Mathematicians can record equivalence using mathematical stories.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond.
Combining and separating quantities A
Use advanced count-by-one strategies to solve addition and subtraction problems.
Non-spatial measure A
Mass: Investigate mass using an equal-arm balance.
	Resource 1: Empty number chart
Resource 2: Number balance
0-9 dice (class set)
Images
Paint
Paper
Modelling clay
Writing materials

	Lesson 3: Number bonds to 20
55 minutes
Different combinations of numbers can add to form a given number.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond.
Combining and separating quantities A
Use advanced count-by-one strategies to solve addition and subtraction problems
Recognise and recall number bonds up to ten
Use flexible strategies to solve addition and subtraction problems.
Combining and separating quantities B
Represent and reason about additive relations
Use knowledge of equality to solve related problems.
	Resource 3: Addition table
Resource 4: Extended addition table
Coloured highlighters
Concrete materials
Writing materials

	Lesson 4: Same but different
65 minutes
A constant difference can be identified between pairs of numbers.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Represent numbers on a line.
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.
Combining and separating quantities B
Represent and reason about additive relations
Use knowledge of equality to solve related problems.
	Resource 5: Tower talk
Resource 6: Constant difference concentration
Resource 7: Think board
1-100 numeral cards
Concrete materials
Headpiece for displaying numeral cards
Sticky notes
Writing materials

	Lesson 5: Creating balance
70 minutes
Mathematicians think of equivalence as balance.
	Representing whole numbers A
Represent the structure of groups of ten in whole numbers.
Combining and separating quantities A
Recognise and recall number bonds up to ten.
Combining and separating quantities B
Represent and reason about additive relations.
Non-spatial measure A
Mass: Investigate mass using an equal-arm balance.
	Video: 3 tens in a line (2:29)
Video: Creating balance – part 1 (5:08)
Video: Creating balance – part 2 (5:41)
10-sided dice
Number arm balances or digital arm balances
Writing materials

	Lesson 6: Hungry, hungry monsters!
60 minutes
The equals symbol represents a relationship, not an action.
	Representing whole numbers A
Represent the structure of groups of ten in whole numbers.
Combining and separating quantities A
Represent equality.
	Resource 8: Number balance talk
Resource 9: Number balance questions
Resource 10: number balance puzzles (a class set)
Counters
Number arm balance
Writing materials

	Lesson 7: Pigs versus wolf!
55 minutes
Mathematicians use the equals sign to explain if two quantities are equal or different.
	Representing whole numbers A
Represent the structure of groups of ten in whole numbers.
Combining and separating quantities A
Use advanced count-by-one strategies to solve addition and subtraction problems
Recognise and recall number bonds up to ten
Represent equality.
Combining and separating quantities B
Use knowledge of equality to solve related problems.
	Resource 12: Piggy bank problem
Resource 13: Pigs vs. Wolf rules 
Resource 14: Pigs vs. Wolf gameboard (class set)
5 bean bags
Equal-arm balance
6-sided and 10-sided dice
Small bag
Writing materials

	Lesson 8: Who balanced the boat?
60 minutes
Mathematicians use equivalence to solve different problems in our world.
	Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond.
Non-spatial measure A
Mass: Investigate mass using an equal-arm balance.
	Resource 15: Who balanced the boat?
Allen P (1988) Who Sank the Boat?, Puffin, Great Britain. ISBN: 9780140509403
Adhesive tape
Modelling clay
Paper, cardboard, or paper plates
Writing materials




[bookmark: _Lesson_1:_Language_1][bookmark: _Toc112318900][bookmark: _Toc112320550][bookmark: _Toc112320605][bookmark: _Toc112320660][bookmark: _Toc112320714][bookmark: _Lesson_1:_Language][bookmark: _Toc130894003]Lesson 1: Language of equivalence
Core concept: Language assists in describing equivalent and non-equivalent situations.
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:
two things are equivalent if they have the same value
language assists in describing equivalent and non-equivalent situations
an equal-arm balance can be used to explore, prove, and check equivalence.
	Students can:
use words such as not equal, non-equivalent, different from, and not balanced when describing unequal sets
use words such as equal, equivalent, same as, and balanced when describing equal sets
use an equal-arm balance to create a level balance
reason and explain why a set is equal or not equal.


[bookmark: _Toc112318902][bookmark: _Toc112320552][bookmark: _Toc112320607][bookmark: _Toc112320662][bookmark: _Toc112320716][bookmark: _Toc130894004]Daily number sense: Celebrity head – 15 minutes
This activity has been adapted from Activities to support Numeral identification by Developing Efficient Numeracy Strategies (DENS) (2022).
Build student understanding of number sequences by playing celebrity head.
Display a number line marking numbers 1, 50, and 100 and place sticky notes at either end of the strip.
Have one student wear a headpiece to which a numeral card between 1-100 is attached. Ensure that the student does not see the number on the numeral card.
The student asks questions of the class to determine the number. For example, is the number larger than 50? Does the number begin with a 7?
The class helps to identify the ‘secret number’ by responding only with a yes or no reply to each question. In response to the answers, the selected student then moves the sticky note along the number line to indicate the range within which the ‘secret number’ lies.
Continue the process until the student can identify the number. Variation: Ask a student to think of a number on the number line. The student chooses a volunteer who makes a guess about the chosen number. The student then states if their number is higher or lower than the number the student guessed. Have the volunteer move the sticky note. Continue until the number has been identified.
[bookmark: _Toc112318903][bookmark: _Toc112320553][bookmark: _Toc112320608][bookmark: _Toc112320663][bookmark: _Toc112320717][bookmark: _Toc130894005]Language of equivalence – 35 minutes
This activity has been adapted from Warren et al. (2009).
Using an equal-arm balance, model placing objects on either side of the balance until they are balanced or equal. Discuss what happens to the equal-arm balance when it is equal. Have students demonstrate this with their arms outstretched.
Ask students to turn and talk and discuss what it means if something is equal and what words can be used to describe something as equal.
Students share their thinking. Create a class list of ideas and words that students identify as meaning equal. Add additional words if students do not provide them such as same as, equal, balanced, and equivalent. Discuss the meaning of the word equivalent.
Note: When exploring equivalence in the early years, there are 4 key areas that students should explore. These include developing the comparative language that assists in describing equivalent and non-equivalent situations, developing an understanding that equals means the 2 expressions are equivalent, representing equations in a variety of different formats, and using the ‘balance principle’ to find unknowns (Warren et al. 2009).
Equivalent: Two things are equivalent if they have the same value.
Explain that the mass of the objects in the equal-arm balance are equal.
Using the equal-arm balance, model placing objects on either side of the balance until they are not balanced. Discuss what happens to the equal-arm balance when it is not equal. Have students demonstrate this with their arms outstretched.
Ask students to turn and talk and discuss what it means if something is not equal and what words can be used to describe something is not equal.
Have students share their thinking and create a class list of ideas and words that students identify as meaning not equal. Add additional words if students do not provide them such as different from, more than, less than, not equal, unbalanced, and non-equivalent.
Display class list for students to refer to during the investigation.
Provide pairs of students with an equal-arm balance, a variety of concrete materials or classroom items, and pieces of paper.
Ask students to investigate if they can make their equal-arm balance using concrete materials.
Ask students to experiment with concrete materials to balance the scales. For example, students may place 5 blocks on one side and 20 pencils on the other side to see if the balance equals.
Have students choose a word from the vocabulary list that represents their equal-arm balance. Students write the word on an individual whiteboard and display next to the scale.
Ask students to explain why their sets were the same or balanced and have students conduct a gallery walk for students to view equal-arm balances.
As a class, discuss the differences between the students sets. Ask questions such as:
What did you notice about your set that was different from other groups’ sets? What was the same?
Did all equal-arm balances have the same number of items on both sides? Why or why not?
What did you notice about the different number of items used?
What problems did you have trying to get the scales to balance? How did you solve this problem?
Is there another word you could use to describe your set?
Ask students to investigate if they can make their equal-arm balance unequal.
Students experiment with concrete materials to unbalance the scale.
Students choose a word from the vocabulary list that represents their equal-arm balance. Students write the word on an individual whiteboard and display next to the scale. Ask students to explain why their sets were not equal.
Conduct a gallery walk for students to view equal-arm balances.
As a class, discuss the differences between the different scales. Ask questions such as:
Did all equal-arm balances have the same number of items on both sides? Why or why not?
What did you notice about the different number of items used?
What challenges did you have trying to get the scales to not balance? How did you solve this challenge?
As a class discuss the language used and highlight the importance of being able to explain why the sets were the same or not the same.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Do students use appropriate language to describe the sets? (MAO-WM-01, MA1-CSQ-01)
Can students identify equivalent sets? (MAO-WM-01, MA1-CSQ-01, MA1-NSM-01)
Are students able to use an equal-arm balance to create a level balance? (MAO-WM-01, MA1-NSM-01)
What to collect:
photographs of equivalent and non-equivalent sets and language choices (MAO-WM-01, MA1-CSQ-01, MA1-NSM-01)
	Students do not use appropriate language to describe equal and not equal sets.
Revise class list of vocabulary and match the words with images of equal and not equal sets.
Select 2 vocabulary choices for students to use. For example, equal and not equal.
	Students use appropriate language and identify equivalent sets.
Ask students to draw a mathematical story to represent their set using images, words, and symbols.
Students brainstorm other words that can be used to describe equal and not equal.
Students write a reflection to explain what it means if 2 things are equivalent.


[bookmark: _Toc112318904][bookmark: _Toc112320554][bookmark: _Toc112320609][bookmark: _Toc112320664][bookmark: _Toc112320718][bookmark: _Toc130894006]Consolidation and meaningful practice: Equal or not? – 20 minutes
Ask students to choose a selection of items that are equivalent and non-equivalent from the classroom. Students display the items for a gallery walk. For example, 2 even stacks of blocks, 2 uneven containers of water, or 2 stacks of books.
At each display have a large piece of paper for students to annotate as they complete the gallery walk.
Place students into small groups and assign a display to each group. Have students discuss whether the display is equal or not equal. Students record their thinking and reasoning on the piece of paper. Encourage students to use the language of equivalence when annotating.
Rotate groups to a different display and repeat the discussion and recording on the pieces of paper. Continue rotating students until they have seen all of the displays.
As a class, discuss each groups different ideas and reasonings. Connect the language used to explain equal and not equal sets and add any additional vocabulary to the class lists.
[bookmark: _Lesson_2:_Equivalent_1][bookmark: _Toc112318905][bookmark: _Toc112320555][bookmark: _Toc112320610][bookmark: _Toc112320665][bookmark: _Toc112320719][bookmark: _Lesson_2:_Equivalent][bookmark: _Toc130894007]Lesson 2: Equivalent stories
Core concept: Mathematicians can record equivalence using mathematical stories.
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:
mathematicians record their thinking in different ways
two things are equivalent if they have the same value
language assists in describing equivalent situations.
	Students can:
create a mathematical story to show equivalence
explain their mathematical story to a partner
combine 2 numbers together to determine a total
identify equivalence on an equal-arm balance
use words such as equal, equivalent, same as, and balanced when describing equal sets.


[bookmark: _Toc112318907][bookmark: _Toc112320557][bookmark: _Toc112320612][bookmark: _Toc112320667][bookmark: _Toc112320721][bookmark: _Toc130894008]Daily number sense: Before and after – 15 minutes
This activity has been adapted from Activities to support Forward and backward number word sequences by DENS (2022).
1. Build student understanding of counting sequences by playing a before and after number game.
Give pairs of students a copy of Resource 1: Empty number chart, 4 × 0-9 dice and a marker.
Student 1 rolls 4 dice, choosing 2 dice to form a two-digit number, then writes their number in a square on the chart.
Student 2 rolls 4 dice, using them to form a two-digit number that fits within the chart, writing it in the appropriate space. If a student cannot form a number that fits the chart, they miss a turn (see Figure 1).
[bookmark: _Ref118387621][bookmark: _Ref117239653]Figure 1 – A gameboard
[image: A sample game board of students playing 'before and after'. It shows what numbers each player rolled, what they wrote and where they placed it in the game board.] 
Students continue to take turns and the student who fills in the most spaces in the chart is declared the winner.
[bookmark: _Toc112318908][bookmark: _Toc112320558][bookmark: _Toc112320613][bookmark: _Toc112320668][bookmark: _Toc112320722][bookmark: _Toc130894009]Equivalent stories – 40 minutes
This activity has been adapted from Warren et al. (2009).
Revise the term equivalence from previous lesson and the class list of words that mean equal.
Display Resource 2: Number balance. Have students turn and talk about what they notice and wonder about the image.
As a class discuss the image. Stimulate discussion by asking:
Are the 2 sides equal? How do you know?
How could we represent this using numbers and words?
What is the value of each side? How can we represent this?
Model equivalence with different combinations of smaller numbers using a bar model. Explain that the 2 sides of the balance are equivalent as they both have the value of 6 (see Figure 2).
[bookmark: _Ref118387643][bookmark: _Ref117239912]Figure 2 – Bar model equivalence
[image: A bar model representing two ways of making 6. The two bar models show that both of the combinations shown are equal to 6.  ]
Explain that mathematicians record their thinking about equivalence in different ways. One way to demonstrate an understanding of equivalence is by using a mathematical story.
Give students a choice of materials to create an equivalent story. For example, paint, paper, modelling clay, pencils, and images.
Encourage students to use a real-world example to show their understanding of equivalence. For example, they may use birds in a nest, spots on dalmatians, or lollies in a lolly jar. For an example, see Figure 3.
[bookmark: _Ref118387653][bookmark: _Ref117240003]Figure 3 – Bird nests
[image: 2 images of 5 birds in nests. The first image has a blue bird and 4 rainbow lorikeets. The second image has 3 blue birds and 2 rainbow lorikeets.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
In pairs, students are encouraged to verbalise their mathematical stories to a partner.
Note: The more experience students have at expressing their ideas, the more competent they may become in using the language of mathematics to describe different story contexts (Warren et al. 2009).
Have students write their mathematical story using words to support their picture (see Figure 4). Students may also be able to verbally explain their story and record it using a digital device.
[bookmark: _Ref118387708][bookmark: _Ref117240076]Figure 4– A sample mathematical story
[image: An example of a simple mathematical story using the same images as Figure 3. The first image has a nest with 4 parrots and 1 bluebird. The second image has a nest with 3 bluebirds and 2 parrots. The mathematical story highlights that the number of birds in both nests is equal.]
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:
Can students create a mathematical story to demonstrate equivalence? (MAO-WM-01, MA1-CSQ-01)
Do students use appropriate language to explain their story? (MAO-WM-01, MA1-CSQ-01)
Can students combine quantities to determine a total? (MA1-CSQ-01)
Are students able to a level balance? (MAO-WM-01, MA1-NSM-01)
What to collect:
mathematical equivalent stories (MAO-WM-01, MA1-CSQ-01).
	Students are unable to create a mathematical story to demonstrate equivalence.
Provide students with up to 10 concrete materials, for example, counters. Have students arrange the counters to show 2 equal sets. Students can count the sets using one-to-one correspondence to determine equivalence.
Support students use of language by referring to class list of equivalent vocabulary and providing an additional word bank to support writing.
	Students can create a mathematical story to demonstrate equivalence.
Provide students with the following statement and have them create a drawing to support their understanding of the statement: ‘In one lolly jar there are 2 different types of lollies: red frogs and jellybeans. In the second lolly jar there are 4 types of lollies: red frogs, jellybeans, chocolate beans and pineapples. Both lolly jars have the same number of lollies inside’.
Have students write a number sentence to demonstrate their understanding.


[bookmark: _Toc112318909][bookmark: _Toc112320559][bookmark: _Toc112320614][bookmark: _Toc112320669][bookmark: _Toc112320723][bookmark: _Toc130894010]Consolidation and meaningful practice: Sharing mathematical stories – 15 minutes
Invite another class to visit the classroom to share the mathematical stories.
In partners or small groups, have students verbalise their stories to other students and discuss and connect the mathematics of equivalence.
Display mathematical stories in classroom.
[bookmark: _Lesson_3:_Number_1][bookmark: _Toc112318910][bookmark: _Toc112320560][bookmark: _Toc112320615][bookmark: _Toc112320670][bookmark: _Toc112320724][bookmark: _Lesson_3:_Number]

[bookmark: _Toc130894011]Lesson 3: Number bonds to 20
Core concept: Different combinations of numbers can add to form a given number.
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:
mathematicians use counting sequences
different combinations of numbers can add up or bond to form a given number
there are ways to model and record patterns when identifying number combinations for a given number
different strategies can be used to combine quantities.
	Students can:
· identify a number before and after a two-digit number
· recognise, recall, and record number bonds 20
· identify patterns within an addition table
· record number sentences in a variety of ways
· select and apply strategies such as counting on and back, doubles and near doubles or using concrete materials to solve addition problems.


[bookmark: _Toc112318912][bookmark: _Toc112320562][bookmark: _Toc112320617][bookmark: _Toc112320672][bookmark: _Toc112320726][bookmark: _Toc130894012]Daily number sense: Maths tipping – 15 minutes
This activity has been adapted from Activities to support forward and backward number word sequences by DENS (2022).
1. Build student understanding of numbers before and after by playing the game ‘maths tipping’.
1. Students stand dispersed around the room. Ask individual students to say the number before or after a given number.
1. Students must answer within a designated time, for example, 5 seconds. A correct response allows the student to take one step in any direction to attempt to tip another student on the shoulder.
1. If tipped, the student must sit down. If a student states an incorrect answer to the question, they must also sit down.
1. Continue the process until one student remains standing. Variations: When asking students to say the number before or after a given amount, show the students the starting number using large number word cards that have the numeral, word, and a visual representation on each card so students can hear and see various representations.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify a number before and after a given two-digit number? (MA1-RWN-01)
What to collect:
· observational data (MA1-RWN-01)
	Students are unable to identify a number before or after a given two-digit number.
· Display a number chart or number line to support identification of numbers before and after.
· Students identify the number before and after for numbers less than 30.
	Students can identify a number before or after a given two-digit number.
· Students identify the number before or after a three-digit number.
· Students identify 10 more or 10 less than a given number.


[bookmark: _Toc112318913][bookmark: _Toc112320563][bookmark: _Toc112320618][bookmark: _Toc112320673][bookmark: _Toc112320727][bookmark: _Toc130894013]Addition table patterns – 40 minutes
This activity has been adapted from Boaler et al. (2021).
As a class revise the language of addition including the terms ‘add’ and ‘plus’. Create a vocabulary list for students to support the language of addition.
Note: This unit focuses on equality and the use of the ‘equals’ sign. The other symbols such as the ‘plus’ and ‘minus’ sign do not have to be introduced within this unit. Students can build their vocabulary of the language of addition and subtraction, before being introduced to the mathematical symbols.
Display Resource 3: Addition table.
Ask students to turn and talk and discuss what they notice and what the table shows.
Invite students to share their thinking with the class and develop a shared understanding that the table displays the combination of numbers that add to 10.
Note: Interpreting this table may be challenging. Spend time ensuring students understand the purpose and parts of the table. Particularly drawing attention to what the rows, columns, and intersection points mean. (Boaler et al., 2021).
In pairs, provide partners with Resource 3: Addition Table, coloured highlighters, and concrete materials such as square tiles, interlocking cubes, or coloured bricks.
Have students explore the following questions:
What patterns can you see?
What makes these patterns?
How can you show these patterns using the concrete materials?
Students explore, highlight, and annotate the table with the different patterns they find.
Note: Students may need more than one sheet to record the various patterns so their annotations do not become mixed up.
Provide students copies of Resource 4: Extended addition table and ask students if the patterns would continue if you extended the table.
Invite students to make predictions about their patterns by exploring the empty cells. Ask students to make predictions and test their ideas by combining the quantities and entering numbers into the empty cells. Encourage students to use count-by-one strategies including counting on and also strategies such as doubles and near doubles where appropriate.
As a class, share students’ predictions and solutions. During the discussion, encourage students to use increasingly precise language for what they notice. Stimulate the discussion with the following questions:
Will these patterns continue forever? Why or why not?
How did you test your ideas? What did you find?
What questions do you have now about the addition table?
As a class, highlight number bond patterns for numbers up to 20.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students identify patterns within an addition table? (MAO-WM-01, MA1-CSQ-01)
· Are students able to recognise, recall and record number bonds to 20? (MAO-WM-01, MA1-CSQ-01)
· Can students record number sentences in a variety of ways? (MAO-WM-01, MA1-CSQ-01)
· Can students select and apply strategies such as counting on and back, doubles and near doubles or using concrete materials to solve addition problems? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· work sample of Resource 3: Addition table (MAO-WM-01, MA1-CSQ-01)
	Students are unable to recognise, recall, and record number bonds to 20.
Provide students with concrete materials such as counters, to identify number bonds up to 5 or 10.
Support students using a visual chart, such as a completed addition table to identify number bonds to 20.
	Students can recognise, recall, and record number bonds to 20.
Ask students what would happen if the table extended to 20 plus 20. What tools would you need to continue this investigation?
Provide students grid paper to extend the table and identify the patterns.


[bookmark: _Lesson_4:_Same_1][bookmark: _Toc112318915][bookmark: _Toc112320565][bookmark: _Toc112320620][bookmark: _Toc112320675][bookmark: _Toc112320729][bookmark: _Lesson_4:_Same][bookmark: _Toc130894014]Lesson 4: Same but different
Core concept: A constant difference can be identified between pairs of numbers.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· numbers can be represented on a line
· the difference between 2 numbers can be represented using concrete materials and diagrams
· a same constant difference can be identified between different pairs of numbers
· different strategies can be used to separate quantities
· mathematicians record their thinking in different ways.
	Students can:
· identify the position of numbers on a number line
· identify the difference between 2 numbers for numbers up to 20
· Identify and represent the constant difference between 2 pairs of numbers
· use count-by-one strategies to solve subtraction problems including counting on and counting back
· represent the constant difference using a think board.


[bookmark: _Toc112318917][bookmark: _Toc112320567][bookmark: _Toc112320622][bookmark: _Toc112320677][bookmark: _Toc112320731][bookmark: _Toc130894015]Daily number sense: Celebrity head – 15 minutes
This lesson has been adapted from Activities to support numeral identification by DENS (2022).
1. Build student understanding of number sequences by playing ‘Celebrity head’.
Display a number line marking numbers one, 50, and 100 and place sticky notes at either end of the strip.
Have one student wear a headpiece to which a numeral card between 1-100 is attached. Ensure that the student does not see the number on the numeral card.
The student asks questions of the class to determine the number, for example, they could ask if the number is larger than 50.
The class helps to identify the ‘secret number’ by responding only with a yes or no reply to each question. In response to the answers, the selected student then moves the sticky note along the number line to indicate the range within which the ‘secret number’ lies.
Continue the process until the student can identify the number. Variation: Ask a student to think of a number on the number line. The student chooses a volunteer who makes a guess about the chosen number. The student then states if their number is higher or lower than the number the student guessed. Have the volunteer move the sticky note. Continue until the number has been identified
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students represent numbers on a number line? (MAO-WM-01, MA1-RWN-01)
What to collect:
· observational data (MAO-WM-01, MA1-RWN-01)
	Students are unable to represent numbers on a line.
· Provide students with a visual scaffold such as a number chart.
· Identify additional numbers on the number line to scaffold students thinking.
	Students are unable to represent numbers on a line.
· Provide students with a blank number line to identify numbers.
· Increase the range on the number line to include up to four-digit numbers.


[bookmark: _Toc130894016]Constant difference – 30 minutes
Display Resource 5: Tower talk. Ask student what they wonder and notice about the 2 towers.
Have students turn and talk and share their thinking.
As a class, discuss and record what students’ notice about the towers.
If students have not identified that there is a difference between the tower's pairs, highlight this using counting strategies.
Tell students that by identifying a difference between 2 sets of numbers we can separate quantities.
Create a vocabulary chart with words such as take away, difference between, and minus to support the language of subtraction.
Provide pairs of students with up to 20 interlocking cubes and have them create 2 towers of difference. During the activity, identify different strategies to determine the difference including the count-by-one strategy.
Invite students to share their tower differences using the language of subtraction. Identify 2 pairs that had the same difference. For example, 8 and 4 and 9 and 5.
Discuss with students that we can identify pairs of numbers that have the same constant difference using our knowledge of numbers ‘one more and one less’ and using a number line.
Model to students on a number line ‘one more, one less’ constant difference (see Figure 5).
[bookmark: _Ref118387754][bookmark: _Ref117240204]Figure 5 – A constant difference of 4
[image: ]
Provide pairs of students with a number line and interlocking cubes. Give students a copy of Resource 6: Constant difference concentration.
As students play concentration, they can use the number line and interlocking cubes to test their thinking. Ask students the following questions to guide their thinking:
What strategy are you using to determine the difference between the numbers? Is there a more efficient strategy?
What patterns or connections can be made between the numbers? Explain your thinking.
Which questions do you find challenging? Why?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students identify the difference between 2 numbers for numbers up to 20? (MAO-WM-01, MA1-CSQ-01)
· Are students able to identify the constant difference between 2 pairs of numbers? (MAO-WM-01, MA1-CSQ-01)
· Can students represent the constant difference using interlocking cubes and number lines? (MAO-WM-01, MA1-CSQ-01)
· Do students use count-by-one strategies to solve subtraction problems including counting on and counting back? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· observational data (MAO-WM-01, MA1-CSQ-01)
	Students are unable to identify the difference between 2 numbers for numbers up to 20.
Students use one-to-one correspondence to find the difference between the 2 towers.
Provide a scaffold such as a bar model to support students thinking.
Students find the difference between numbers up to 5 or 10.
	Students can identify the constant difference between 2 numbers for numbers up to 20.
· Give students blank cards to create their own constant difference concentration cards.
· Ask how students could represent the difference between 299 and 123. Give students the opportunity to record their thinking.


[bookmark: _Toc112318919][bookmark: _Toc112320569][bookmark: _Toc112320624][bookmark: _Toc112320679][bookmark: _Toc112320733][bookmark: _Toc130894017]Consolidation and meaningful practice: Think board– 20 minutes
Display Resource 7: Think board. Explain to students that they are going to use the think board to represent their understanding of constant difference between numbers.
Identify and explain each quadrant of the think board. See a completed example in Figure 6.
[bookmark: _Ref118387814][bookmark: _Ref117240252]Figure 6 – A think board
[image: A completed think board modelling how both 9 and 5, then 8 and 4, both have a constant difference of 4. Clockwise from top right, the four quadrants represent this in concrete materials, number lines, a real world example of birds and the constant difference in words. ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Have students choose 2 pairs of numbers that have a constant difference and record them in the centre of the think board.
Students complete the think board and share their ideas with a partner.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Can students identify a constant difference between different pairs of numbers? (MAO-WM-01, MA1-CSQ-01)
· Are students able to represent their thinking using a think board? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· think board. (MAO-WM-01, MA1-CSQ-01)
	Students are unable to represent their thinking using a think board.
· Students use interlocking cubes and verbally explain their thinking to a partner.
· Students create a think board using numbers up to 10.
	Students can represent their thinking using a think board.
· Ask students if there is another way to represent the constant difference for their numbers and to record their thinking.
· Ask students can they identify some generalisations or patterns when identifying constant differences in numbers up to 20.


[bookmark: _Lesson_5:_Creating_1][bookmark: _Toc112318920][bookmark: _Toc112320570][bookmark: _Toc112320625][bookmark: _Toc112320680][bookmark: _Toc112320734][bookmark: _Lesson_5:_Finding][bookmark: _Lesson_5:_Creating]

[bookmark: _Toc130894018]Lesson 5: Creating balance
Core concept: Mathematicians think of equivalence as balance.
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:
· recognising number combinations is helpful for solving problems efficiently
· a level balance of objects on either side of an equal-arm balance creates equivalence
· if one part of the total number increases while the other part decreases by the same amount, the total remains the same.
	Students can:
· create, record, and recognise combinations of 2 numbers that add up to 20
· place objects on either side of an equal-arm balance to obtain a level balance and show equivalence
· use the ‘one more, one less’ strategy with numbers on either side of an equal-arm balance to maintain equivalence.


[bookmark: _Toc112318921][bookmark: _Toc112320571][bookmark: _Toc112320626][bookmark: _Toc112320681][bookmark: _Toc112320735][bookmark: _Toc130894019]Daily number sense: 3 tens in a line / 3 hundreds in a line? – 15 minutes
1. Build student understanding of number bonds to 10 by identifying different combinations in the game 3 tens in a line (2:29).
As a class, view the 3 tens in a line (2:29) video that explains how to play the game.
Students draw a 3 × 3 grid as a game board (like noughts and crosses game board).
Players take turns to roll a 10-sided dice with numbers 0-9 and write the number in one of their boxes. The goal is to be able to write 2 numbers in each box that combine to make 10. Players continue taking turns until a player has been the first to make 3 tens in a line.
As an extra challenge, students can play 3 hundreds in a line, by rolling a dice using multiples of 10. The goal is to be able to write 2 numbers in each box that combine to make 100. Players continue taking turns until a player has been the first to make 3 hundreds in a line.
[bookmark: _Toc130894020][bookmark: _Toc112318923][bookmark: _Toc112320573][bookmark: _Toc112320628][bookmark: _Toc112320683][bookmark: _Toc112320737]Creating balance – 40 minutes
Note: The video could be viewed before the lesson or use the video as a resource during the lesson.
Explain that equivalence can be thought of as balance.
Watch Creating balance – part 1 (5:08). Pause at 0:42 and ask what students notice about the right side of the balance.
Continue watching the video and compare the students’ noticings to those in the video.
Pause again at 3:27 and ask students what would need to happen on the left of the balance, to make both sides equal.
Continue watching the video and compare the students’ noticings to the findings in the video.
Explain to students that their task is to find some different ways to make the arms balance. First, they must choose one of the numbers from the right side of the balance (10, 5 or 7) to stay the same on the left side. Students must use that number with 2 different numbers to make the left arm balance with the right arm.
In pairs, students use number arm balances or a digital arm balance to find as many possible number combinations on the left side that will balance with the 10, 5 and 7 on the right side. Students draw pictures to record their thinking.
Watch Creating balance – part 2 (5:41). Pause at 1:34 and discuss the ‘one more, one less’ strategy. Ask students to predict some other combinations of 3 numbers on the left arm that would balance the 10, 5, and 7 on the right arm using the ‘one more, one less’ strategy. For example, the 8 could gain one more to make 9, while the 4 have one less and become 3.
Continue the video to see the number combinations made by the animals, comparing them to the combinations made by the students. Pause the video again at 4:39.
Ask students to think of how they could make the arms balance using 4 tags. In their pairs, students use balance arms to find combinations of 4 tags on the left that balance the 10, 5, and 7 on the right side. Students draw pictures of each new combination to record their thinking.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students find other combinations that balance the 10, 5, and 7 on the right arm? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01, MA1-NSM-01)
Can students explain how the ‘one more, one less’ strategy to find equivalent number combinations? (MAO-WM-01, MA1-CSQ-01)
What to collect:
· observations and student work samples of balanced number combinations (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01, MA1-NSM-01)
	Students are unable to use balance arms to find combinations that balance the 10, 5, and 7 on the right side. Support students to experiment with combinations of tags that achieve balance between the arms. Record this combination and encourage students to change the combination on one side using the ‘one more, one less’ strategy.
Students have difficulty recording their number combinations. Support students to record their combinations accurately.
	Students confidently use balance arms to find combinations that balance the 10, 5, and 7 on the right side.
· Ask students to see how many combinations they can balance using 5 tags. Suggest they use the ‘one more, one less’ strategy and record their thinking.
· Students draw a number balance combination for another student to solve.


[bookmark: _Toc112318924][bookmark: _Toc112320574][bookmark: _Toc112320629][bookmark: _Toc112320684][bookmark: _Toc112320738][bookmark: _Toc130894021]Consolidation and meaningful practice: Noticing and wondering – 15 minutes
Select several student pictures to display that show their thinking of different number combinations.
Ask students:
What did you notice during the activity?
How could you be sure you have all the possible combinations?
What other ways could you make the arms balance if you could use any numbers?
Is there anything that you are still wondering?
Watch the rest of Creating balance – part 2 (5:41) from 4:39 to summarise some of the mathematics explored.
Summarise the lesson by highlighting that equivalence can be thought of as balance.


[bookmark: _Lesson_6:_Hungry,_1][bookmark: _Toc112318925][bookmark: _Toc112320575][bookmark: _Toc112320630][bookmark: _Toc112320685][bookmark: _Toc112320739][bookmark: _Lesson_6:_Hungry,][bookmark: _Toc130894022]Lesson 6: Hungry, hungry monsters!
Core concept: The equals sign represents a relationship, not an action.
Note: Students often interpret the equals sign as ‘makes’, or ‘find the answer’. This often leads students to think that ‘equal’ means to execute an operation, like hitting the ‘Enter’ key on an internet search. Instead, equal indicates a relationship. The 2 quantities on either side of the equals sign, regardless of their differences in appearance, have the same value. (Boaler, 2021).
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:
· the equals sign means 'is the same as', rather than an indication to perform an operation
· the quantities on either side of the equals sign have the same value
· the equals sign can be used to identify an unknown quantity in a number sentence.
	Students can:
· explain their thinking about balancing both sides of the number sentence
· identify that the amounts on both sides of an equals sign are equivalent, or the same
· identify the number of missing dots to balance both sides of the number sentence.


[bookmark: _Toc112318927][bookmark: _Toc112320577][bookmark: _Toc112320632][bookmark: _Toc112320687][bookmark: _Toc112320741][bookmark: _Toc130894023]Daily number sense: Number balance talk – 15 minutes
This lesson has been adapted from ‘Visualize: Hungry, hungry monsters!’ in Mindset Mathematics: Visualizing and Investigating Big Ideas, Grade 1 (Boaler et. al, 2021).
1. Build student understanding that the equals sign represents a relationship, not an action, by solving a balance puzzle.
Show Resource 8: Number balance talk and tell students that the equals sign in the centre means that the value of the 2 sides is the same, even when they do not look the same. Use a number balance from Lesson 5 as an example, that the equals sign is like a balance and the 2 sides need the same value to balance. Explain that it does not mean ‘find the answer’.
Explain that some of the dots have been eaten by the monster in the image. Ask how many dots students think have been eaten and why they think this. Draw attention to the equals sign and how many dots are needed on each side so they have the same value.
Ask where students would add the dots. Model that there is not one correct answer for placing the dots if the total is correct. Students may see the numbers differently and imagine the dots in specific places. Encourage multiple ways of seeing the dots.
Record student thinking. For example, after drawing the new dots where students wanted to place them, label that group as 6 or choose to label it 3 and 3, because there were 3 dots and students added 3 more. Once the dots are labelled, explain to students how it makes sense.
[bookmark: _Toc130894024][bookmark: _Toc112318928][bookmark: _Toc112320578][bookmark: _Toc112320633][bookmark: _Toc112320688][bookmark: _Toc112320742]Hungry, hungry monsters! – 30 minutes
Explain that now students will work with a partner to solve some balance puzzles of their own.
Display Resource 9: Number balance questions. Provide students copies of Resource 10: Number balance puzzles, writing materials, and counters. For each puzzle, partners work together to answer the questions:
How do you see the dots in the puzzle?
What is the value of each side of the number sentence?
How many dots are hidden by the monsters? How do you know?
How can you balance the 2 sides so that they are equal?
Where do you think the dots could be added?
How can you record your thinking so that others can see what you see?
In pairs, students work on the puzzles recording their thinking as they go. Support students to focus their conversation on the quantities and the value of each side of the number sentence.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students recognise that the amounts on both sides of an equals sign are equivalent, or the same? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
· Can students identify the number of missing dots to balance both sides of the number sentence? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
· Are students able to explain their thinking about balancing both sides of the number sentence? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
What to collect:
· observations and student work samples. (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
	Students cannot recognise that the amounts on both sides of an equals sign are equivalent, or the same.
· View Resource 8: Number balance talk, revising how the number of dots were the same on both sides of the equals sign.
· Use a number arm balance to explain that the equals sign is like the balance and the amounts on both sides need to have the same total.
Students are unable to identify the number of missing dots to balance both sides of the equation. Use counters to model the dots shown in each number balance puzzle. Support students to use the counters to find the missing amount ‘eaten’ by the monster to achieve a balance of counters on both sides.
	Students confidently identify the number of missing dots to balance both sides of the equation.
· Students use Resource 11: Number balance scaffold to create their own number balance puzzles.
· Students share their number puzzles with other students.


[bookmark: _Toc112318929][bookmark: _Toc112320579][bookmark: _Toc112320634][bookmark: _Toc112320689][bookmark: _Toc112320743][bookmark: _Toc130894025]Consolidation and meaningful practice: Summarising the learning – 15 minutes
Invite students to share how they solved the puzzles by discussing the following questions:
How did you know how many dots were eaten? How did you see it?
How did the equals sign help you?
Where did you add the dots? Why?
Did you and your partner think differently about any of the puzzles? How were you each thinking?
Were any of the puzzles challenging? What questions do you have, or how did you work through the challenge?
As you discuss the different puzzles that partners solved, return to the big idea that the 2 sides of the equation must have the same value.
Conclude the lesson by asking what the equals sign means. Ask students to explain, using an example if necessary.
[bookmark: _Lesson_7:_Pigs_1][bookmark: _Toc112318930][bookmark: _Toc112320580][bookmark: _Toc112320635][bookmark: _Toc112320690][bookmark: _Toc112320744][bookmark: _Lesson_7:_Pigs]

[bookmark: _Toc130894026]Lesson 7: Pigs versus wolf!
Core concept: Mathematicians use the equals sign to explain if 2 quantities are equal or different.
Note: A critical aspect of students’ mathematical thinking is developing a relational understanding of the equals sign. This involves students interpreting this symbol as meaning ‘the same as’, rather than simply ‘the answer’. This discovery can be promoted through contrasting the concept of equivalence with the concept of inequality (for example, 'more than’ or ‘less than’) early in a student’s mathematical development. (Russo 2016).
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:
· mathematicians describe combinations for numbers using words such as ‘more than’, ‘less than’ and ‘equal’
· mathematicians use their number knowledge to balance number sentences
· mathematicians use the equals sign to explain if 2 quantities are equal or different.
	Students can:
· describe combinations for numbers using words such as ‘more than’, ‘less than’ and ‘equal’
· use their number knowledge to balance number sentences
· recognise and use the equals sign to show that 2 amounts are the same.


[bookmark: _Toc112318932][bookmark: _Toc112320582][bookmark: _Toc112320637][bookmark: _Toc112320692][bookmark: _Toc112320746][bookmark: _Toc130894027]Daily number sense: Piggy bank problem – 15 minutes
This activity has been adapted from Warren et al. (2009).
1. Build student understanding of equivalence by using balance to solve a problem. Display Resource 12: Piggy bank problem and introduce the story: ‘I have some money in my piggy bank. If I had another $3, I would have $5. How much do I have in my piggy bank?’
This problem can also be modelled on an arm balance with an unknown bag. Secretly place 2 bean bags (representing coins) in the unknown bag and use bean bags to represent the other coins. Ask how students could find out what is in the bag.
Note: The balance strategy is one of the most powerful strategies for solving unknowns. It consists of 2 different thinking processes including how to isolate the unknown and how to balance the equation. The following problem illustrates this thinking.
Some students may automatically know it is 2, however, the aim is not to know solutions but to develop mathematical reasoning. Ask them to work out ways of finding solutions and explain their solutions as they find them.
There are 2 different ways of working out the unknown:
One way is to take the unknown bag from the scales and then keep taking bean bags from the other side until the scales are again balanced. The number of bags that are taken off the left-hand side is the number of the unknown (isolating the unknown).
Another way is to continually take one bag from each side of the scales until only the unknown bag is left on one side and bean bags are left on the other side (balancing the equation). The unknown would be the number of bean bags left on the other side, which is 2.
Work through the problem to test students’ thinking. Highlight that keeping the equation balanced involves understanding that doing the same thing to each side of an equation means it will remain balanced. Explain that this is described as ‘equal’.
[bookmark: _Toc130894028][bookmark: _Toc112318933][bookmark: _Toc112320583][bookmark: _Toc112320638][bookmark: _Toc112320693][bookmark: _Toc112320747]Pigs versus wolf! – 30 minutes
This activity has been adapted from Russo (2016).
Build student understanding of the equals sign by exploring inequalities in this dice game, built around the familiar fairy-tale The Three Little Pigs and The Big Bad Wolf.
Note: You may wish to read a version of the fairy-tale prior to the activity, to engage students before introducing them to the game.
Introduce the game by displaying Resource 13: Pigs vs. Wolf rules. Model how to play the game, using dice and Resource 14: Pigs vs. Wolf gameboard. The rules of the game are:
Rule 1: In pairs, one student plays the pigs and the other student the wolf.
Rule 2: Students roll the dice and students calculate their score for that roll. For example, using the 3 × 6-sided dice, the player representing the pigs would add the 3 × 6-sided dice together for their total, while the wolf uses the number they rolled on their 10-sided dice for their total. The player with the higher score records the number sentence and earns a ‘house’. For example, if the pigs rolled a 3, 2, and 6 it would be greater than an 8 rolled by the wolf. The winning student can record their house as a drawing on their paper or using an interlocking cube.
Rule 3: The first to 5 houses wins.
Students play the game in pairs, using the gameboard. Before long, students will encounter the problem of what to do if they get the same score. When this first happens, pause the lesson and discuss possible solutions with the class. Then, introduce Rule 4.
Rule 4: This rule is a secret. If both players get the same score, they both earn a house!
Students continue playing the game using the new rule.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students describe amounts using words such as ‘more than’, ‘less than’ and ‘equal’? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
· Do students recognise or use the equals sign to show that two amounts are the same? (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
What to collect:
· observational data (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
· student work samples. (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01)
	Students are unable to describe amounts using words such as more than, less than, and equal.
· Use counters to compare and describe collections that are more than, less than, and equal.
· Write the words more than, less than, and equal on sticky notes for students to refer to.
Students cannot recognise or use the equals sign to show that 2 amounts are the same. Support students to use counters to model the quantities they roll on their turn. Compare the pigs’ counters to the wolf’s counters to determine.
	Students confidently use words and the equals sign to describe and compare amounts.
· Students try playing with 6 little pigs (6 × 6-sided dice) vs 3 big bad wolves (3 × 10-sided dice).
· Ask students to return to their gameboard and ask them to try and share the scores rolled into 2 even groups, recording their thinking. If there is a remainder, ask them what they could do to share this equally.


[bookmark: _Toc112318934][bookmark: _Toc112320584][bookmark: _Toc112320639][bookmark: _Toc112320694][bookmark: _Toc112320748][bookmark: _Toc130894029]Consolidation and meaningful practice: Summarising the learning – 10 minutes
Summarise the learning by using these discussion points with the class:
What did you notice when you were playing the game?
Why was rule 4 important?
Why is the equals sign important for mathematicians?
Is there anything else that you are still wondering about?
Conclude by highlighting that the equals sign is used to show when 2 quantities are equal.
[bookmark: _Lesson_8:_Who_1][bookmark: _Toc112318935][bookmark: _Toc112320585][bookmark: _Toc112320640][bookmark: _Toc112320695][bookmark: _Toc112320749][bookmark: _Lesson_8:_Who]

[bookmark: _Toc130894030]Lesson 8: Who balanced the boat?
Core concept: Mathematicians use equivalence to solve different problems in our world.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
· objects with equivalent masses can be balanced
· mathematical reasoning is used to solve problems, for example, by experimenting with ways to balance equivalent masses
· mathematicians communicate their reasoning clearly to help others share their thinking.
	Students can:
· identify objects with equivalent masses
· experiment with rearranging different objects to form equivalent masses
· communicate their mathematical reasoning clearly to help others share their thinking.


[bookmark: _Toc112318937][bookmark: _Toc112320587][bookmark: _Toc112320642][bookmark: _Toc112320697][bookmark: _Toc112320751][bookmark: _Toc130894031]Daily number sense: Teacher identified activity – 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: _Toc130894032]Who balanced the boat? – 40 minutes
This lesson has been adapted from Russo (2016).
Build student understanding of equivalence by investigating how different masses can achieve balance.
Note: You may wish to read Who Sank the Boat? by Pamela Allen to engage students prior to the activity.
Revise the learning in previous lesson that the equals sign is used to explain if 2 quantities are equal or different.
Identify that, in the story Who Sank the Boat? one of the reasons the boat stayed afloat for so long is because the animals worked out how to balance their weights across the boat. Just as numbers can be shared equally, weight can be shared equally, too.
Explain that students will work in pairs to make a boat out of cardboard and animals from modelling clay. They will then see if they can balance their boat with their animals on it.
Display Resource 15: Who balanced the boat? and introduce the problem.
In pairs, students create a boat using paper, cardboard or paper plates and adhesive tape.
Students represent the animals using modelling clay. They use the information on Resource 15: Who balanced the boat? as a guide. They need to ensure that the cow and sheep are the same size as each other, while the pig and sheep also need to be the same size. The mouse alone has a unique size and mass.
In pairs, students discuss and make predictions about ways of arranging the animals on their boat so that it will successfully stay afloat.
Note: Mathematical reasoning and critical thinking can be supported by declaring that a solution may only be recorded when all group members agree that a particular configuration of animals would balance the boat. If an agreement cannot be reached by the group on a particular configuration, consider photographing it and exploring it further during the whole class discussion. It may provide an opportunity to address a misconception or provide an example where there is genuine confusion about whether the boat would be balanced.
Students use their animal models and boat to explore possible solutions to the problem. They balance them on water in a sink or container (see Figure 7). Students record their successful solutions by drawing them on paper as they discover them.
[bookmark: _Ref118387908][bookmark: _Ref117240350]Figure 7 – 4 ways to balance the boat
[image: ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
Note: There are many solutions to this challenge, some of which are displayed in Figure 7. However, the key insight into the problem is realising that the mouse needs to be exactly in the middle of the boat.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
· Do students experiment with arranging their modelling clay animals in their boat in ways that balance the weight equally on water? (MAO-WM-01, MA1-NSM-01)
· Are students able to explain how their arrangement of animals in their boat balances the weight equally? (MAO-WM-01, MA1-NSM-01)
· Do students develop more than one solution to the problem? (MAO-WM-01, MA1-NSM-01)
What to collect:
· observations and students’ work samples of solutions to the problem (MAO-WM-01, MA1-NSM-01)
	Students are unable to organise their animals to balance on the water.
· Support students in a small group and model one way to arrange the animals on the boat. Test if the boat balances, then ask students to reflect on whether the arrangement worked.
· Ask students to think of another arrangement to test.
	Students find several ways to balance the weight of their animals on the water.
· Provide students with another piece of modelling clay to represent a second mouse. Students try to find a way to balance the boat with this extra mouse.
· Challenge students to think about how they could balance the animals in 2 boats. Ask them to consider if they would need the second mouse to help.


[bookmark: _Toc112318939][bookmark: _Toc112320589][bookmark: _Toc112320644][bookmark: _Toc112320699][bookmark: _Toc112320753][bookmark: _Toc130894033]Consolidation and meaningful practice: Summarising the learning – 10 minutes
Bring the class together and ask:
Did you notice some things that were equal, or had equivalence, during this activity?
Did you notice some things that were not equal, or didn’t have equivalence, during this activity?
What challenges were there in this task? How did you solve them?
What were some solutions to the problem that you discovered?
If the mouse got onto the boat on his own, where would he need to stand to balance the boat?
What if the mouse was in the middle of the boat? Would this help you solve the problem?
Is there anything that you are still wondering?
Summarise the learning by highlighting that, just like the animals on the boat, students use equivalence to solve problems in their world.
[bookmark: _Resource_1:_Empty][bookmark: _Toc130894034]Resource 1: Empty number chart
[bookmark: _Resource_2:_Number][bookmark: _Toc112318940][bookmark: _Toc112320590][bookmark: _Toc112320645][bookmark: _Toc112320700][bookmark: _Toc112320754][image: 2 partial grids in irregular arrangements. Both grids have 11 squares.]

[bookmark: _Resource_2:_Number_1][bookmark: _Toc130894035]Resource 2: Number balance
[bookmark: _Resource_3:_Addition][bookmark: _Resource_3:_Number][image: An equal-arm balance that has 6 marbles (5 solid and 1 outline) on the left side, and 6 marbles (3 solid and 3 outline) on the right side. Both sides have created a perfect balance.]

[bookmark: _Resource_3:_Addition_1][bookmark: _Toc130894036][bookmark: _Resource_4:_Extended]Resource 3: Addition table
[bookmark: _Resource_4:_Extended_1][image: Table with 7 rows and 7 columns. The table has combinations of numbers from 0-5 added together. When a number from the left column is cross referenced with a number from the top row, the corresponding number is the sum of the original 2 numbers.  ]

[bookmark: _Resource_4:_Extended_2][bookmark: _Toc130894037]Resource 4: Extended addition table
[bookmark: _Resource_5:_Tower][image: ]

[bookmark: _Resource_5:_Tower_1][bookmark: _Toc130894038]Resource 5: Tower talk
[bookmark: _Resource_6:_Constant][bookmark: _Resource_6:_Constant_1][image: One tower of blue interlocking cubes with a total of 8 and one tower of yellow interlocking cubes that total 4. ]

[bookmark: _Resource_6:_Constant_2][bookmark: _Toc130894039]Resource 6: Constant difference concentration
[bookmark: _Resource_7:_Think][image: A range of cards representing number values as either a numeral or an example of the constant difference between numbers. For example, 6 is represented in 3 different ways. It is shown as a numeral, the difference between 8 and 2 blocks, and as the difference between 1 and 7 on a number line.  ]

[image: A range of cards representing number values as either a numeral or an example of the constant difference between numbers. For example, 6 is represented in 3 different ways. It is shown as a numeral, the difference between 8 and 2 blocks, and as the difference between 1 and 7 on a number line.  ]

[image: A range of cards representing number values as either a numeral or an example of the constant difference between numbers. For example, 6 is represented in 3 different ways. It is shown as a numeral, the difference between 8 and 2 blocks, and as the difference between 1 and 7 on a number line. ]
[bookmark: _Resource_7:_Think_1]

[bookmark: _Resource_7:_Think_2][bookmark: _Toc130894040]Resource 7: Think board
[bookmark: _Resource_8:_Number][image: A blank think board. Students write a number in the centre, then represent it in 4 different ways such as through concrete materials, real world representations, on a number line, and in words.]

[bookmark: _Resource_8:_Number_1][bookmark: _Toc130894041]Resource 8: Number balance talk
[image: ]
[bookmark: _Resource_9:_Number][bookmark: _Resource_4:_Number]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_9:_Number_1][bookmark: _Toc130894042]Resource 9: Number balance questions
1. How do you see the dots in the puzzle?
1. What is the value of each side of the number sentence?
1. How many dots are hidden by the monsters? How do you know?
1. How can you balance the 2 sides so that they are equal?
1. Where do you think the dots could be added?
1. How can you record your thinking so that others can see what you see? (For example, using a bar model from Lesson 2).


[bookmark: _Resource_10:_Number][bookmark: _Resource_5:_Number][bookmark: _Toc130894043]Resource 10: Number balance puzzles
[image: A series of monster cards with missing dots. In each box, students are to find how many dots were eaten by the monster to make the given number.  ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: A series of monster cards with missing dots. In each box, students are to find how many dots were eaten by the monster to make the given number.  ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[image: A series of monster cards with missing dots. In each box, students are to find how many dots were eaten by the monster to make the given number.  ]
[bookmark: _Resource_11:_Number][bookmark: _Resource_6:_Number]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_11:_Number_1][bookmark: _Toc130894044]Resource 11: Number balance scaffold
[image: ]
[bookmark: _Resource_12:_Piggy][bookmark: _Resource_7:_Piggy]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_12:_Piggy_1][bookmark: _Toc130894045]Resource 12: Piggy bank problem
[image: An equal-arm balance scale showing an equal balance. On one side there is a container with a piggy bank and three black dots inside. On the other side there is a container with 5 black dots inside. Above the balance there is a word problem which reads 'I have some money in my piggy bank. If I had another $3 I would have $5. How much do I have in my piggy bank?]
[bookmark: _Resource_13:_Pigs][bookmark: _Resource_8:_Pigs]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_13:_Pigs_1][bookmark: _Toc130894046]Resource 13: Pigs vs. Wolf rules
[image: An image of 3 pigs and a wolf outlining the rules for the game Pigs vs Wolf. Rule 1: In pairs, one student is the pigs and the other student is the wolf. Rule 2: The pigs roll 3 x 6-sided dice and add the sum of the dice for their score. The wolf rolls a 10-sided dice for their score. Players record each turn on the game board (using the equals sign). Rule 3: The first to 5 houses wins.]
[bookmark: _Resource_14:_Pigs][bookmark: _Resource_9:_Pigs]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_14:_Pigs_1][bookmark: _Toc130894047]Resource 14: Pigs vs. Wolf gameboard
[image: A gameboard featuring 3 little pigs and a wolf. There are blank number sentences to fill in.]
[bookmark: _Resource_15:_Who][bookmark: _Resource_10:_Who]Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_15:_Who_1][bookmark: _Toc130894048]Resource 15: Who balanced the boat?
Can you find a way to get all 5 animals, including the mouse, to distribute their weight across the boat so that the boat is balanced and stays afloat? Here is some important information about the weight of the animals to help solve the problem:
The cow weighs the same as the donkey. They are equal (cow = donkey).
The pig weighs the same as the sheep. They are equal (pig = sheep).
The cow and the donkey are both heavier than the pig and the sheep. They are not equal to the pig and the sheep.
The pig and the sheep are both heavier than the mouse. They are not equal to the mouse.
See how many ways the problem can be solved.
[image: 5 different sized weighted balls. The red sphere has the word cow underneath, the blue sphere has the word donkey underneath, the yellow sphere has the word pig underneath, the green sphere has the word sheep underneath, and the white sphere has the word mouse underneath.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Toc112318944][bookmark: _Toc112320594][bookmark: _Toc112320649][bookmark: _Toc112320704][bookmark: _Toc112320758][bookmark: _Toc130894049]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)
count forwards and backwards by ones from a given number to at least 120 (CPr6)
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)
	1–6, 8

	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)
Recognise and recall number bonds up to ten
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 
create, recall and recognise combinations of two numbers that add up to numbers less than 10 (AdS2, AdS6)
describe combinations for numbers using words such as more than, less than and double (AdS6)
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)
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)
recall related addition and subtraction facts for numbers to at least 10 (AdS6)
	1–7

	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 
Use knowledge of equality to solve related problems
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

	Non-spatial measure A
MAO-WM-01
MA1-NSM-01
	Mass: Investigate mass using an equal-arm balance
place objects on either side of an equal-arm balance to obtain a level balance
use an equal-arm balance to compare the masses of two objects and record, which is heavier or lighter (UuM2)
predict the action of an equal-arm balance before placing particular objects in each pan
use a balance to find two collections of objects that have the same mass (UuM2)
compare and order the masses of two or more objects by hefting, and check using an equal-arm balance (UuM2)
	1–2, 5, 8


[bookmark: _Toc113014826][bookmark: _Toc130894050][bookmark: _Toc112318946][bookmark: _Toc112320596][bookmark: _Toc112320651][bookmark: _Toc112320706][bookmark: _Toc112320760]References
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