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[bookmark: _Toc147500505][bookmark: _Toc159430856]Unit description and duration
This unit introduces the big idea that fractions represent multiple ideas and can be represented in different ways.
In this 2-week unit, students are provided opportunities to:
model, label and describe fractions through fraction strips and fraction walls
recreate the whole from a fractional part
compare and order fractions using number lines and bar models
solve problems involving addition and subtraction of fractions with the same denominator.
This multi-age unit is developed by lessons in Stage 2 Year A Unit 4 and Stage 3 Year A Unit 4. Please refer to these units for additional lesson guidance.
[bookmark: _Toc147500506][bookmark: _Toc159430857]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
[bookmark: _Toc147500507][bookmark: _Toc159430858]Stage 2
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
MA2-MR-02 completes number sentences involving multiplication and division by finding missing values
MA2-PF-01 represents and compares halves, quarters, thirds and fifths as lengths on a number line and their related fractions formed by halving (eighths, sixths and tenths)
[bookmark: _Toc147500508][bookmark: _Toc159430859]Stage 3
MA3-MR-01 selects and applies appropriate strategies to solve multiplication and division problems
MA3-RQF-01 compares and orders fractions with denominators of 2, 3, 4, 5, 6, 8 and 10
MA3-RQF-02 determines  and  of measures and quantities
[bookmark: _Toc147500509][bookmark: _Toc159430860]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc147500510][bookmark: _Toc159430861]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
modelling, labelling and describing fractions through fraction strips and number lines
creating fractional and complementary parts of a length
exploring equivalence and multiplicative relationships of fractions.
In NSW classrooms there is a diverse range of students, including Aboriginal and/or Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.


[bookmark: _Toc147500511][bookmark: _Toc159430862]Lesson overview and resources
To cover the different fractional content of the syllabus across Stage 2 and Stage 3, some core lessons in the unit contain both a Stage 2 and a Stage 3 task. The separate learning experiences have been deliberately designed to meet the specific needs and abilities of the students within each stage. Teachers are encouraged to adapt and contextualise the units to meet the needs of their students.
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk158974277]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
	Lesson core concept: a fraction represents equal parts of a whole (Stage 2) and fractions as a number can be placed on a number line (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
Representing quantity fractions B: Compare common fractions with related denominators
	Lesson duration: 60 minutes
Resource 1 – Exactly half?
Resource 2 – domino fractions
Resource 3 – blank fraction line (A3 copies)
Resource 4 – shaded fraction part
Equal length strips of paper (different colours – 3 per student)
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
	Lesson core concept: fractional parts can be made without repeated halving (Stage 2) and the common whole is one (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
	Lesson duration: 55 minutes
Resource 5 – finding fractions
Resource 6 – distance travelled (part 1)
Resource 7 – distance travelled (part 2)
A4 card
Equal length strips of paper (coloured is optional – 5 per student)
Glue
Masking tape
Pegs
Sticky notes
String
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Recognise the role of the number 1 as representing the whole
	Lesson core concept: fraction strips can be used to represent fractions (Stage 2) and comparing fractional parts of different sized wholes (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Recognise the role of the number 1 as representing the whole
	Lesson duration: 60 minutes
Resource 8 – broken fraction wall
Resource 9 – fractions of a length
Resource 10 – quarters and tenths
Resource 11 – fraction mosaics
Pattern blocks
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: fraction strips and number lines can be used to represent fractions (Stage 2) and unit fractions can be compared and ordered on a number line (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
Representing quantity fractions B: Compare common fractions with related denominators
	Lesson duration: 60 minutes
Resource 12 – fractions on a number line
Resource 13 – fractions wall
Resource 14 – complementary fraction parts
Website: Fraction Tiles and Number Line
Digital device (one per student pair)
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
Stage 3:
Multiplicative relations A: Determine products and factors
	Lesson core concept: partitioned fractions can have different sized wholes (Stage 2) and adding fractions with the same denominator (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
	Lesson duration: 65 minutes
Resource 15 – ‘Multiples’ gameboard (Stage 2)
Resource 16 – ‘Multiples’ gameboard (Stage 3)
Resource 17 – ‘Multiples’ rule cards
Resource 18 – finding the whole
Resource 19 – bar model
Resource 20 – make 2 groups (Stage 2)
Resource 21 – make 2 groups (Stage 3)
Website: Cuisenaire Environment
Website: Amplify Polypad – Fraction Bars
Coloured rods (optional)
Counters
Digital device (one per student)
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
Stage 3:
Multiplicative relations A: Determine products and factors
	Lesson core concept: complementary fractional parts create a whole (Stage 2) and add and subtract fractions with the same denominator (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
	Lesson duration: 65 minutes
Resource 22 – making the whole
Website: Amplify Fraction bars
A3 paper
Digital device
Glue
Individual whiteboards
Large collection of counters
Paper strips (multiple per student)
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Multiplicative relations B: Use number properties to find related multiplication facts
Stage 3:
Multiplicative relations A: Determine products and factors
	Lesson core concept: different sized wholes create different sized parts (Stage 2) and subtracting fractions with the same denominator (Stage 3).
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
	Lesson duration: 65 minutes
Resource 23 – ‘Product game’
Resource 24 – modified ‘Product game’
Resource 25 – ‘Product game’ questions
Resource 26 – chocolate bar 1
Resource 27 – chocolate bar 2
Resource 28 – picture frame problem
Resource 29 – frame beginnings
Website: Amplify Polypad – Fraction Bars
Website: Product Game by National Council of Teachers of Mathematics (NCTM)
Digital device
Glue
Large paper
Scissors
Transparent counters
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: making and exceeding the whole (Stage 2) and mathematicians solve problems with fractions (Stage 3).
Stage 2:
Partitioned fractions B: Model equivalent fractions as lengths
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
	Lesson duration: 65 minutes
Resource 30 – ‘Rob the nest’ score sheet
Coloured beanbags
Hoops
Individual whiteboards and markers (Stage 3 students)
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc147500512][bookmark: _Toc159430863][bookmark: _Hlk147487617]Lesson 1
Core concept: a fraction represents equal parts of a whole (Stage 2) and fractions as a number can be placed on a number line (Stage 3).
[bookmark: _Toc147500513][bookmark: _Toc159430864]Daily number sense – fractions fun – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	All students are learning to:
model, represent and compare common unit fractions
	All students can:
model fractions with fraction strips and diagrams for halves.
Students working towards Stage 3 outcomes can:
compare unit fractions as numbers to the benchmark value .


Explain that some words used in mathematics are also used in our everyday language. When we use them in mathematics the meaning is usually more precise or sometimes different from the everyday meaning. An example of this is the word ‘half’.
Ask: Where have you seen or used the word ‘half’ outside of the maths classroom? For example, halftime, half-a-dozen, half-an-hour, halfback, halfway, 9-and-a-half years old.
Explain that, sometimes in everyday use, half is used to mean approximately half, close to half, breaking things into 2 pieces, sharing things between 2 people.
Ask: ‘What does ‘half’ mean in mathematics?’ Reinforce the understanding that half means exactly 2 parts that are equal.
Display Resource 1 – Exactly half? Ask students to consider each example and determine which images represent half as exactly 2 equal parts.
Invite students to draw, model or represent their own illustration of half. Discuss which representations accurately show half as a mathematical term.
Note: fractional language can be confusing. Students often use the fractional term ‘half’ as an everyday adjective to describe part of an object, rather than as a mathematical term related to equal partitioning of a known whole. Research suggests that tasks such as cutting toast or an apple to represent fractions can be misleading for students as the parts are NOT ‘exactly equal’. This is why it is not unusual to hear young children referring to the ‘bigger half’ (Gould 2013).


Multi-age: draw Stage 3 students’ attention to the image of the blue strip on the number line in Resource 1 – Exactly half? Students mark where 1,  and  would be on the number line. Ask students to use their number lines to compare the size of unit fractions and explain that  is larger than .
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with fraction strips and diagrams for halves? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare unit fractions as numbers to the benchmark value ? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6, InF2
Stage 3 – InF5, InF6, InF7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-MT: 1B.1, 2B.2, 2B.6
Stage 3 – IfSR-PT: 1A.2, 1A.3.


[bookmark: _Toc147500514][bookmark: _Toc159430865]Core lesson – 40 minutes
[bookmark: _Toc159430866]Stage 2 task – a fraction represents equal parts of a whole
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions to complete a whole on a number line.
	Students working towards Stage 2 outcomes can:
model fractions with fraction strips and diagrams for halves, quarters and eighths.


Note: in Stage 2, fractions are represented by partitioning lengths. This enables students to measure with partitioned unit fractions. Stage 2 focuses on fractions with denominators of 2, 3, 4 and 8, as well as 5 and 10. They are represented as measures by partitioning lengths.
Provide each student with 3 equal length strips of paper. Each strip should be a different colour. Students choose one strip and fold it in half.
Ask students whether they have made a half or about a half. Students explain and justify their answers. Where necessary, students refold their strips to ensure it accurately represents 2 equal lengths of the whole strip.
Students fold another paper strip in half, then half again. Before they unfold it, ask:
How many parts do you think you have made? How do you know?
Are the parts equal? How do you know?
Students unfold their paper strip to check their answer. Ask what the fraction name is for 4 equal parts.
Students discuss how to fold the strip to show 8 equal parts, or eighths. Ask:
What will you have to think about before folding the paper strip to find the fraction?
How will you know that each part is an eighth of the whole length?
How many equal parts will you have after you’ve folded to get an eighth?
How many times will you need to repeatedly fold the strip in half to make eighths?
Observe students while they are creating the fractional parts, reinforcing equality and the number of parts required for each fraction.
State that fractions can be recorded in words or in symbols. Display the symbol for one-half (see Figure 1). Explain that the 2 shows how much the whole is (2 parts) and the 1 shows how many equal parts of the whole are selected (1 part).
[bookmark: _Ref158717522][bookmark: _Ref158717513]Figure 1 – fraction notation
[image: A rectangle with a dotted line splitting it down the middle. A line spans the top of the rectangle and is annotated 'whole'. The fraction 1/2 has been written in each half of the rectangle. There are arrows pointing to each half with text below that reads: There are 2 equal parts called half. On the left are arrows pointing to the numerator, noting that is written above the line and represents how many parts of the whole. The other arrow points to the denominator below the line, noting it represents how many equal parts the whole was divided into. ]
Draw a strip on the board and partition it into quarters. Label the quarters with the text ‘one-quarter’. Ask:
What is the whole? How much is that? (4 parts)
How many of the equal parts is each quarter? (1 part)
How might you label each of the equal parts using the fraction symbol? ()
Repeat with eighths.
Students label their fraction strips using fraction notation. Use different coloured strips of paper or colour each strip in a different colour. These will be used in the next lesson to create a fraction wall.
Note: use language that will assist students to develop early fraction ideas. For example, rather than saying ‘one over 2’, ‘one of 2’ or ‘one on 2’ (describing the symbol only), refer to the fractional relationship by saying ‘one-half of the whole strip’. The teaching advice states that the terms ‘numerator’ and ‘denominator’ are used in Stage 3.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot model fractions with fraction strips for halves, quarters and eighths.
Model halves by folding the strip into 2 equal parts to see the relationship between the parts and the whole length.
Model repeatedly folding a strip to find quarters and eighths. Reinforce 8 parts make eighths, 4 parts make quarters.
	Stage 2 students can model fractions with fraction strips for halves, quarters and eighths.
Students make a poster describing fraction symbols and provide labelled examples.


[bookmark: _Toc159430867]Stage 3 task – fractions as numbers on a number line
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions
compare common fractions with related denominators.
	Students working towards Stage 3 outcomes can:
compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line
record equivalent fractions using diagrams, words and fraction notation.


Revise the 2 key ideas in fractional thinking:
Fractions break up a whole into equal parts. The whole can be a length, a collection or an object, for example, half a set of marbles or half a strip of paper. These are known as partitioned fractions.
Fractions as a number, for example,  represents halfway between zero and one on the number line. These are known as quantity fractions.
Explain that fractions can be represented as a fraction of a length and as a number on a number line (see Figure 2).
[bookmark: _Ref158717543]Figure 2 – fractions of a line and fractions on a line
[image: Example of fractions of a line using 1/4 and an example of fraction on a line with quarters.]
Note: fractions can be represented as a part of a length on a bar model where each segment is labelled as one fractional part of the whole. For example, one-quarter, one-quarter, one-quarter and one-quarter. Fractions can also be represented as numbers on a number line. The distinction between the 2 is that fractions of a length indicate a part of a line or length and fractions as a number that sit at a ‘point’ on a number line (Gojak and Miles 2018). The fraction that names a point on the number line describes the distance of that point from zero.
Remind students that when writing a fraction in symbolic notation, 2 numerals are separated by a line. The numeral up the top (numerator) tells how many equal parts of the whole are selected. The numeral down the bottom (denominator) tells the total number of parts or the whole. Explain that the line represents a division between the numerator and the denominator (see Figure 3).
[bookmark: _Ref158717566]Figure 3 – fraction notation
[image: A rectangle with a dotted line splitting it down the middle. A line spans the top of the rectangle and is annotated 'whole'. The fraction 1/2 has been written in each half of the rectangle. There are arrows pointing to each half with text below that reads: There are 2 equal parts called half. On the left are arrows pointing to the numerator, noting that is written above the line and represents how many parts of the whole. The other arrow points to the denominator below the line, noting it represents how many equal parts the whole was divided into. ]
Note: teaching advice states that to develop a quantitative sense of fractions, the emphasis is on dividing a unit whole rather than simply naming denominators or numerators. For example, rather than the fraction  being described as having a numerator of 1 and denominator of 3, the understanding of  is developed as the number resulting from dividing a unit whole by 3.
Draw a number line from 0–1 on the board. Make a mark at the one-quarter point on the line and have students identify a fraction that could be placed at that point. The fraction represents how far away from zero the point on the number line is.
Ask students to suggest other ways to rename that fraction, for example,  or . Explain that 2 fractions are equivalent (equal) if they are the same size or at the same point on a number line.
Provide small groups with Resource 2 – domino fractions and an A3 copy of Resource 3 – blank fraction line.
Students take turns to choose a domino and place the fraction represented by the domino on the number line (see Figure 4).
[bookmark: _Ref158717606]Figure 4 – domino fractions on number line
[image: A zero to one number line with one-sixth, one-quarter, three-sixths, and three-thirds marked with dominoes.]
Regroup and select students to explain the fractions represented on the domino and how they knew where to place them on the number line.
Ask students if fractions can be represented on a number line that goes beyond one and if anyone can think of an example.
Draw a blank number line from 0–2 on the board and ask students where the following fractions would be placed on the line:
one-half
three-halves
two-quarters
six-quarters
two-thirds
four-thirds.
Using the fraction line, discuss how each fraction can be named in more than one way. Circle or highlight the following:
one-half, two-halves, that makes one whole; three-halves, four-halves, that makes 2.
one-third, two-thirds, three-thirds, that is equal to one; four-thirds, five-thirds, six-thirds, that makes 2. Six-thirds can be named as 2 wholes.
one-quarter, two-quarters, three-quarters, four-quarters, that makes one.
Support students to make connections between fractions and wholes, for example, 7 quarters make one whole and 3 more quarters which can be written symbolically as 1.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line or record equivalent fractions using diagrams, words and fraction notation.
Students fold the 0–1 fraction line to find halves, thirds and quarters and mark them on the number line.
Students use the , ,  dominoes and place them on the number line.
	Stage 3 students can compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line and record equivalent fractions using diagrams, words and fraction notation.
Students extend the fraction line beyond 2 and mark additional fractions, creating their own domino tiles.
Students use a digital device and access Bigger than and smaller than – Maths Venns to compare fractions.


[bookmark: _Toc147500515][bookmark: _Toc159430868]Discuss and connect the mathematics – 10 minutes
Display Resource 4 – shaded fraction part. Ask:
What fraction of the whole is represented by the shaded part?
Could the shaded part represent a half? Why or why not?
How many times does the shaded part fit into the whole? How could we be sure of this?
Provide Stage 2 students with the strip from Resource 4 – shaded fraction part and ask them to investigate by folding and labelling the equal parts with the fraction symbol ().
Stage 3 students use a number line to record the strip and label the partitions as fractions on a number line from zero and one. Ask:
What other fraction could be placed on the number line at ?
What other equivalent fractions can be identified and labelled on the number line?
Students share and discuss their findings.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with fraction strips for halves, quarters and eighths? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line? [MAO-WM-01, MA3-RQF-01, MA3-RQF-02]
Can Stage 3 students record equivalent fractions using diagrams, words and fraction notation? 
[MAO-WM-01, MA3-RQF-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF5, InF6.




[bookmark: _Lesson_2][bookmark: _Toc147500517][bookmark: _Toc159430869]Lesson 2
Core concept: fractional parts can be made without repeated halving (Stage 2) and the common whole is one (Stage 3).
[bookmark: _Toc147500518][bookmark: _Toc159430870]Daily number sense – partitioning a line – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions and their multiples to a complete whole on a number line.
Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions.
	Students working towards Stage 2 outcomes can:
model fractions for halves, quarters and eighths.
Students working towards Stage 3 outcomes can:
compare and order fractions with denominators of 2, 3, 4, 5, 6, 8 and 10.


1. Provide groups of Stage 2 students with masking tape to create a line on the floor. Students discuss ways to partition the line into halves, quarters and eighths using strategies other than repeated halving and label the partitions using sticky notes.
Provide small groups of Stage 3 students with Resource 5 – finding fractions, pegs and string. Ask:
Where would you place the fractions  and  on a number line? 
What fractions might you place first on the number line? Explain your thinking. 
Stage 3 students place their fractions on the number line and justify their estimations. Observe student strategies, supporting students to record zero and one on the number line first.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions for halves, quarters and eighths? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare and order fractions with denominators of 2, 3, 4, 5, 6, 8 and 10? 
[MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF6.


[bookmark: _Toc147500519][bookmark: _Toc159430871]Core lesson – 25 minutes
[bookmark: _Toc159430872]Stage 2 task – my fraction wall
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line.
	Students working towards Stage 2 outcomes can:
model fractions with fraction strips for thirds, fifths, sixths and tenths
create fractional parts of a length using techniques other than repeated halving.


Students review their fraction strips showing halves, quarters and eighths from Lesson 1.
Provide students with at least 5 more paper strips of different colours (or have students colour them with pencils). Explain they are going to create more fraction strips and use them to build a fraction wall.
Ask students the name of the fraction that is created when a whole is divided into 3 equal parts. Write ‘one-third’ in words on the board.
Remind students of the fraction notation they have learned about in the previous lesson: ‘How much’ is needed for the whole is written at the bottom of the fraction symbol. ‘How many’ parts of the whole we have is written on the top of the fraction symbol. Introduce the fraction symbol for one-third and ask students how this relates to what they know about ‘how much’ and ‘how many’. Ask:
How many thirds make a whole?
What is the same about a half and a third? What makes them different?
Do you think it will be more challenging to fold a half or a third? Why?
Students turn and talk about strategies to fold a paper strip into 3 equal lengths. Share and communicate ideas, for example:
I could use what I know about a half and estimate that one-third is a little less. I could estimate the length of the parts and fold to check.
I could make 2 folds by looping my whole paper strip and then keep adjusting them till they were equal (see Figure 5).
[bookmark: _Ref158717686]Figure 5 – making 3 equal lengths by looping
[image: ]
Students problem solve in pairs or small groups to fold a strip into thirds. Check for accuracy. Reinforce equal lengths and using the full length of the strip to represent the whole.
Students investigate different sequences of folds to produce different fractional lengths of fifths, sixths and tenths. For example:
folding a strip into 5 equal parts and naming them as fifths (looping is the easiest strategy).
folding a strip into 2 equal parts, then folding the halves into 3 equal parts to get sixths.
folding a strip into 3 equal parts, then folding the thirds in half. Ask why this results in the same number of equal parts as when folding the strip into halves and then folding the halves into 3 equal parts?
fifth, then halve to produce tenths.
halve, then fifth to produce tenths.
some students may third the thirds to produce ninths.
Students label their fractions and order them by the length of each unit. Glue all strips onto A4 card to build a fraction wall (see Figure 6).
[bookmark: _Ref158717717]Figure 6 – my fraction wall
[image: ]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot model fractions with fraction strips for thirds, fifths, sixths and tenths or create fractional parts of a length using techniques other than repeated halving.
Model creating thirds by holding the strip as a loop and estimating where 2 folds can be made to create 3 equal parts. Students check estimation by folding and comparing the 3 parts. Repeat to model fifths.
Model fractions using concrete materials such as coloured rods.
Students use their fraction wall to explore thirds, fifths, sixths and tenths.
	Stage 2 students can model fractions with fraction strips for thirds, fifths, sixths and tenths using techniques other than repeated halving.
Students explore equivalence by folding strips of paper. They identify, create and label as many fractions equivalent to one-third as possible.


[bookmark: _Toc159430873]Stage 3 task – cross-country race
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions.
	Students working towards Stage 3 outcomes can:
compare unit fractions as numbers to the benchmark value 
compare and order unit fractions by placing them on a number line.


Display Resource 6 – distance travelled (part 1) and explain to students that the number lines show how far each student has run in the cross-country race.
Explain that the number 1 on each number line represents the common whole, which in this scenario is the entire distance of the race. Ask students to consider how far Amira has run and identify that the mark represents , so Amira has completed half of the race.
Provide students with Resource 6 – distance travelled (part 1) and Resource 7 – distance travelled (part 2). Students label the number lines with the fraction that represents how much of the race each student has completed.
Students determine what fractions of the distance is left for each student to complete the run (the complementary fractional part).
Regroup and ask:
How did the benchmark value of  help you identify the other unit fractions?
Consider Jake and Omar’s distances. In terms of equivalent fractions, what is  also known as? (two-eighths)
Consider Maissa and Niamh’s distances. What is also known as? (two-sixths)
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot compare unit fractions as numbers to the benchmark value  or compare and order unit fractions by placing them on a number line.
Label half on each number line for students to use as a benchmark to locate other unit fractions.
Reduce the number lines used to those with fractions of half, quarter and eighth. Revise the use of repeated halving.
	Stage 3 students can compare unit fractions as numbers to the benchmark value  and compare and order unit fractions by placing them on a number line.
Students label non-unit fractions on the number line; for example, , ,  and so on.


[bookmark: _Toc159430874]Discuss and connect the mathematics – 15 minutes
Ask Stage 3 students to draw a number line on individual whiteboards from 0–1. Students place a mark on their line to represent these unit fractions:  (see Figure 7).
[bookmark: _Ref158717769]Figure 7 – marked number line
[image: A 0–1 number line with 1/8, 1/6, 1/5, 1/4, 1/3 and 1/2 marked.]
Explain to Stage 3 students that by placing fractions on a number line, their position and relationship to the common whole, the number one, can be seen. On a number line fractions can be ordered and compared by size.
Pose the scenario to Stage 3 students: Adrian says this number line is incorrect because the fractional marks are not equally spaced along the line. Is he correct? Students record their answer and reasoning.
While Stage 3 students are working, draw attention to Stage 2 fraction walls. Ask:
How many halves make a whole?
How many fifths make a whole?
How many tenths make a whole?
What else do you notice? (Draw students’ attention to see that more partitions produce smaller equal parts and that some fractions are the same size on the wall, for example, 2 quarters, 3 sixths, 4 eighths and 5 tenths.)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with fraction strips for thirds, fifths, sixths and tenths? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students create fractional parts of a length using techniques other than repeated halving? [MAO-WM-01, 
MA2-PF-01]
Can Stage 3 students compare unit fractions as numbers to the benchmark value ? [MAO-WM-01, MA3-RQF-01]
Can Stage 3 students compare and order unit fractions by placing them on a number line? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF5, InF6, InF7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IfSR-PT: 1A.2, 1A.3
Stage 3 – IfSR-MT: 3B.3, 3B.4.




[bookmark: _Lesson_3][bookmark: _Toc147500522][bookmark: _Toc159430875]Lesson 3
Core concept: fraction strips can be used to represent fractions (Stage 2) and comparing fractional parts of different sized wholes (Stage 3).
[bookmark: _Toc147500523][bookmark: _Toc159430876]Daily number sense – broken fraction wall – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line.
Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions.
	Students working towards Stage 2 outcomes can:
determine the fractional part needed to make a whole.
Students working towards Stage 3 outcomes can:
compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line.


1. Display Resource 8 – broken fraction wall and explain that Maya’s little brother scribbled on her fraction wall. She has forgotten how many fractional parts are missing from each length.
Students turn and talk and discuss how they could support Maya to understand what is missing. Students share their strategies with the class.
Ask all students: How does the fraction symbol help you determine how many parts are needed to make the whole?
Stage 3 students represent  on one number line and determine the largest and smallest fraction. Students justify their thinking.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students determine the fractional part needed to make a whole? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF3, InF4.


[bookmark: _Toc147500524][bookmark: _Toc159430877]Core lesson – 40 minutes
[bookmark: _Toc159430878]Stage 2 task – representing fractions
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line.
	Students working towards Stage 2 outcomes can:
model fractions using fraction strips and number line diagrams
recreate the whole from a fractional part.


Draw a line on the board. Divide the line into 4 equal parts to show the fractional parts as quarters of the line (see Figure 8).
[bookmark: _Ref158819937][bookmark: _Ref158819916]Figure 8 – fractions of a line
[image: ]
Explain that each segment shows one-quarter of the whole. Demonstrate how to record the notation for the fractional parts above the line.
Display Resource 9 – fractions of a length. Select students to record the fractional notation for halves, thirds, quarters and eighths above the line.
Note: when printing Resource 10 – quarters and tenths, ensure that each set makes the same size whole. There are 2 different sized sets of wholes so half of the students will receive one size and the remaining group will receive a different size. This encourages students to think about the size of the parts they combine as they will need 4 equal-sized quarters to form the whole. Cut cards prior to the lesson.
Provide each student with Resource 10 – quarters and tenths. Tell students they are going to play a fractions game where they need to recreate the whole from a fractional part.
Students shade one-quarter of their strip and fold it so only the shaded quarter is showing.
On a signal, students form groups to make exactly one whole or 4 quarters. When they have made a whole, students hold their strips next to each other to show 4 equal-sized quarters which makes a whole.
Students then choose to keep one-quarter of their strip shaded or change the shaded fraction to represent two-quarters or three-quarters of the whole of the strip.
On a signal, students combine to make a whole.
Using Resource 10 – quarters and tenths, repeat the process for the fractions game with tenths. Students can choose to shade two-, three-, four-, five- or six-tenths on their card.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot model fractions using fraction strips and number line diagrams or recreate the whole from a fractional part.
Provide students with 2 strips of different lengths that have been folded into quarters. Students colour  in red and  in yellow and label the fractional parts that form the whole.
	Stage 2 students can model fractions using fraction strips and number line diagrams and recreate the whole from a fractional part.
Students combine fractional parts other than quarters and tenths to make a whole.


[bookmark: _Toc159430879]Stage 3 task – pattern block fractions
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
recognise the role of the number 1 as representing the whole.
	Students working towards Stage 3 outcomes can:
compare halves and thirds of different sized wholes.


Provide pairs with a collection of pattern blocks and have them determine the fractional part of the red, blue and green blocks in relation to the yellow hexagon, one whole (red = , blue =  and green = ).
Ask students to place a blue block on top of a yellow block and a green block on a red block (see Figure 9). Students Think-Pair-Share what they notice and what they wonder about these fractional representations.
[bookmark: _Ref158819971]Figure 9 – pattern block example
[image: ]
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What did you notice?
	Both show one-third of a whole.
I can see each represents one-third of the whole block because if I had 3 blue rhombuses, I would cover the whole yellow block.
The third represented by the blue rhombus is larger than the third represented by the green triangle.

	What did you wonder?
	I wonder if these representations show equivalent fractions?
I wonder if I placed a blue rhombus on the red trapezium, would it still represent one-third of the whole?
I wonder if I placed the blue rhombus in a different position on the yellow hexagon, or the green triangle in a different position on the red trapezium, would they both still represent a third?


Display and provide pairs with Resource 11 – fraction mosaics.
Refer to image A and ask students to turn and talk and identify what the green part would be as a fraction of the whole. ()
Ask students to determine and label the fraction represented by the colour green in each image. Support the use of fractional language such as whole, equivalent, equal to, thirds, one-third, sixths, 2 fifths, partition and so on.
Repeat the process, determining and labelling the fraction represented by the colour red in each image.
Refer to images B and F on Resource 11 – fraction mosaics. Highlight that the red fractional part in B is  and the red fractional part in F is . Ask students to Think-Pair-Share and justify how this is true.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot compare halves and quarters of different sized wholes.
Recreate D from Resource 11 – fraction mosaics using pattern blocks. Make an additional mosaic using 2 red blocks and 6 green blocks. Support students to see that each mosaic is one whole and that each whole consists of half green and half red, despite the increase in block numbers.
	Stage 3 students can compare halves and quarters of different sized wholes.
Challenge students to determine the fractional part of the blue, yellow and red blocks on Resource 11 – fraction mosaics.
Students create their own pattern block investigation and record it on isometric paper. Students work out the fractions represented by each colour of their own pattern block mosaics.


[bookmark: _Toc159430880]Discuss and connect the mathematics – 10 minutes
Pose the following scenario: Emilia ate  of a cake and Abdullah ate  of a cake. Emilia says that she ate more than Abdullah. How could this be true?
Students turn and talk and discuss possibilities of how this could be true. Revise that when there are different sized wholes, the size of the fractional parts is dependent on the size of the whole.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions using fraction strips and number line diagrams? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students recreate the whole from a fractional part? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare halves and quarters of different sized wholes? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4, InF5
Stage 3 – InF5.




[bookmark: _Lesson_4][bookmark: _Toc147500527][bookmark: _Toc159430881]Lesson 4
Core concept: fraction strips and number lines can be used to represent fractions (Stage 2) and unit fractions can be compared and ordered on a number line (Stage 3).
[bookmark: _Toc147500528][bookmark: _Toc159430882]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc147500529][bookmark: _Toc159430883]Core lesson – 40 minutes
[bookmark: _Toc159430884]Stage 2 task 1 – finding the complement
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
· model and represent fractions to a complete whole on a number line.
	Students working towards Stage 2 outcomes can:
model fractions with diagrams for halves, quarters, eighths and thirds on a number line
determine the complementary fractional part needed to complete a whole.


Review Maya’s broken wall (from Lesson 3) and the strategies that were used to repair Maya’s broken wall. Tell students they will be using the same thinking to complete the following investigation.
3. Display Fraction Tiles and Number Line.
4. Drag a green whole length and 7 pink eighths onto the screen.
5. Model finding the fraction represented by all the pink fractional parts together. Identify the complementary fractional part needed to complete one whole. Record using the pencil tool as shown in Figure 10.
[bookmark: _Ref158717947]Figure 10 – finding the complement
[image: Example of using fraction tiles to find the complement fraction. 7/8 and 1/8 more needed to make a whole.]
6. Repeat, displaying 3 quarters and ask students to determine the complementary fractional part.
7. Provide pairs of students with a digital device to use Fraction Tiles and Number Line. Students take turns creating a fractional part for their partner. The partner identifies the complement and records this using the pencil tool. Repeat and swap roles.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot determine the complementary fractional part needed to complete a whole.
Provide students with a strip of paper and ask them to repeatedly halve it into quarters. Students colour 3 quarters and then determine the complementary fractional part by the number of parts left uncoloured. Repeat with eighths.
Using Fraction Tiles and Number Line, students drag the green bar and 4 orange quarter bars. Remove one quarter bar to demonstrate the complement.
Students use their fraction wall to identify complementary fractional parts.
	Stage 2 students can determine the complementary fractional part needed to complete a whole.
Students find the complementary fractional part from non-unit fractions. For example, two-eighths.


[bookmark: _Toc159430885]Stage 2 task 2 – fractions on a number line
Explain that fractions can also be represented as a number on a number line.
Note: the distinction between the 2 is that fractions of a length indicate a ‘part’ of a line or length and fractions as a number sit at a ‘point’ on a number line. This may be the first time students understand that there are numbers between 0 and 1.
Draw a line on the board and label 0 and 1 to show where the line starts and finishes. Place 3 equally spaced marks on the line and explain that each mark represents the position of a fraction as a number.
Students turn and talk and determine the fractions that would be placed on the number line between 0 and 1.
Select students to name and label the marks using fraction notation (see Figure 11).
[bookmark: _Ref158717976]Figure 11 – fractions of a line and fractions on a line
[image: ]
8. Ask students to consider the similarities and differences between the 2 fraction representations and situations where each may be useful.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What are some similarities between the 2 fraction representations?
	Both lines start at 0.
Both represent quarters.
There are 4 equal partitions on both lines.

	What are some differences between the 2 fraction representations?
	Fractions of a line – the line ends at  whereas fractions on a line, the line ends at one but the arrow indicates it keeps going.
Fractions of a line – the equal parts are labelled as , but fractions on a line are labelled with the fraction as a number.
Fractions on a line – indicate a number as a point on a number line.

	Can you think of any situations where either representation may be useful?
	Fractions of a line – cutting a slab cake lengthways into equal slices.
Fractions on a line – units of measurement, for example, measuring a  cup of milk.


9. Repeat the number line demonstration with a line segmented into eighths.
10. Provide students with Resource 12 – fractions on a number line. Students record the missing fractions on the number line.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot model fractions with diagrams for halves, quarters, eighths and thirds on a number line.
· Provide students with 3 strips of paper and have them repeatedly halve to create halves, quarters and eighths. Glue the strips onto paper and draw a number line directly under each strip. Support students to create marks on the line where the fold lines are and label the fractions on the number line.
· Students can use their fraction wall as a scaffold to help make diagrams for halves, quarters and thirds on the number line.
	Stage 2 students can model fractions with diagrams for halves, quarters, eighths and thirds on a number line.
· Students draw a number line from 0–2 and label the fractions for halves, quarters, eighths and thirds.


[bookmark: _Toc159430886]Stage 3 task – one as the common whole
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions
compare common fractions with related denominators.
	Students working towards Stage 3 outcomes can:
compare unit fractions as numbers to the benchmark value 
record equivalent fractions using diagrams, words and fraction notation.


Note: less than (<) and greater than (>) symbols are not specifically referenced in the Mathematics K–10 Syllabus but are important symbols for students to understand. This lesson provides an opportunity for students to use these symbols in context.
Draw a number line on the board from 0–1. Identify and label some benchmark fractions. Explain that when fractions are represented on a number line, they always refer to the number 1 as the common whole. When the whole equals 1, fractions can be compared, ordered, added and subtracted.
11. Students partition and label a number line from 0–1 into tenths.
12. Display Resource 13 – fractions wall and have students identify equivalent fractions for  (, , , )
13. Students label their number line with equivalent fractions for quarters and thirds.
14. Recreate Figure 12 on the board and have students to use their number line and writing materials to find a solution.
[bookmark: _Ref158718013]Figure 12 – equivalent fractions
[image: Equivalent fractions boxes.]
15. Ask:
How do you know that these are equivalent fractions?
What do you notice about the denominators?
Is there more than one correct answer for a single fraction?
Can you think of any other equivalent fractions that are not represented on your number line?
Using the benchmark value , students compare unit fractions by using the greater than and less than symbols to create number sentences. Ask students to record multiple solutions (see Figure 13).
[bookmark: _Ref158718035]Figure 13 – greater than and less than
[image: Two sets of fraction boxes, one set showing less than one-half and the other showing greater than one-half. The less than and greater than fractions have been left blank for students to complete.]
Regroup and select students to share their solutions by adding the fractions onto a number line labelled 0–1 on the board.
16. Discuss the chosen numerators and denominators for each of the missing fractions and ask students to explain why the fraction is greater than or less than half.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot compare unit fractions as numbers to the benchmark value .
Model naming and labelling some benchmark fractions on a number line.
Model using the fraction wall to identify fractions smaller and larger than .
	Students can compare unit fractions as numbers to the benchmark value .
Students complete greater than or less than number sentences using a variety of benchmark fractions.
Students compare non-unit fractions to  and identify which is larger or smaller.


[bookmark: _Toc147500530][bookmark: _Toc159430887]Consolidation and meaningful practice – 10 minutes
17. For Stage 2 students: display Resource 14 – complementary fraction parts. Students determine the complementary fractional part needed to complete the whole for each length.
Complement: the amount you must add to something to make it ‘whole’ (Math Open Reference 2011).
18. Share the definition of ‘complement’. Ask students how this definition supports their understanding of complementary fractional parts.
19. For Stage 3 students: reproduce Figure 14 on the board and ask students to copy it into their workbooks.
[bookmark: _Ref158718063]Figure 14 – greater than
[image: Five greater than boxes with 1 as the numerator in each.]
Students share what they notice about the numerator for each fraction.
20. Students select a denominator for each fraction to make the number sentence true. They can use fractions from their number lines or the fraction wall, or they can choose other fractions. For example, student responses may include  >  >  >  >  or  >  >  >  > .
21. When students have explored this, ask:
What did you notice about the size of the parts (denominator)? (With unit fractions, the greater the denominator, the smaller the fractional parts.)
Would it be easier or more challenging to complete this task if you could use choose your own numerators?
How many unit fractions fall between zero and one on a number line? (An infinite number.)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with diagrams for halves, quarters, eighths and thirds on a number line? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students determine the complementary fractional part needed to complete a whole? [MAO-WM-01, MA2-PF-01]
Can students compare unit fractions as numbers to the benchmark value ? [MAO-WM-01, MA3-RQF-01]
Can students record equivalent fractions using diagrams, words and fraction notation? [MAO-WM-01, MA3-RQF-01, 
MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF5, InF6, InF7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IfSR-PT: 1A.2, 1A.3
Stage 3 – IfSR-MT: 3B.3, 3B.4.




[bookmark: _Lesson_5][bookmark: _Toc147500532][bookmark: _Toc159430888]Lesson 5
Core concept: partitioned fractions can have different sized wholes (Stage 2) and adding fractions with the same denominator (Stage 3).
[bookmark: _Toc147500533][bookmark: _Toc159430889]Daily number sense – cover the multiples – 15 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
identify multiples of 2, 4, 5 and 10.
Students working towards Stage 3 outcomes are learning to:
determine products and factors.
	Students working towards Stage 2 outcomes can:
identify multiples of 2, 4, 5 and 10
relate doubling to multiplication facts for multiples of 2.
Students working towards Stage 3 outcomes can:
use the term product to describe the result of multiplying 2 or more numbers.


This activity is an adaptation of Common Multiples from NZ Maths by the New Zealand Ministry of Education.
1. Display Resource 15 – ‘Multiples’ gameboard (Stage 2) and Resource 16 – ‘Multiples’ gameboard (Stage 3). Model the game by randomly choosing a card from Resource 17 – ‘Multiples’ rule cards and asking which numbers can be covered up with counters. For example, getting the rule card 4 means that the multiples 4, 8, 12, 16, 20, 24, 28 and 32 can be covered on the Stage 2 gameboard. Place the rules card on the bottom of the pile and draw another card. As you model the game, highlight patterns related to multiples such as doubles.
23. Repeat twice more. If a number is identified as a multiple of more than one rule card, multiple counters can be placed on that number. For example, 20 will be a multiple of 2, 4, 5 and 10.
24. After 3 turns, count how many numbers on the gameboard are covered.
Provide small groups of Stage 2 students with Resource 15 – ‘Multiples’ gameboard (Stage 2), Stage 3 students with Resource 16 – ‘Multiples’ gameboard (Stage 3), and all groups with Resource 17 – ‘Multiples’ rule cards and counters. Students take turns to draw a rule card. They cover the multiples of that rule card on their gameboard only and justify their thinking. After 3 turns each, students work out who has covered the most multiples.
25. Ask students to identify and discuss which numbers have more than one counter on them and why some numbers on their board are uncovered.
Multi-age: students may enjoy the challenge of working with other multiples, such as 3, 7 and 9, and making their own gameboards to play with, or thinking about why some numbers on the gameboard never get covered.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students identify multiples of 2, 4, 5 and 10? 
[MAO-WM-01, MA2-MR-01]
Can Stage 2 students relate doubling to multiplication facts for multiples of 2? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students use the term product to describe the result of multiplying 2 or more numbers? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6
Stage 3 – MuS6.


[bookmark: _Toc159430890]Core lesson – 40 minutes
[bookmark: _Toc159430891]Stage 2 task – finding the whole
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions to complete a whole on a number line.
	Students working towards Stage 2 outcomes can:
recreate the whole unit from a fractional part.


This activity is an adaptation from Primary and Middle Years Mathematics: Teaching Developmentally by Van de Walle et al.
26. Display Cuisenaire Environment and drag one of each rod onto the background. Explain that these rods will help to visualise the fractions in the following questions (see Figure 15).
[bookmark: _Ref158718128]Figure 15 – Cuisenaire Environment
[image: Example of using Cuisenaire environment on a digital device.]
[bookmark: _Hlk159427385]Image created using Cuisenaire Environment by University of Cambridge.
Drag a red rod onto the background. Explain that this red rod is half the length of the whole. Ask: Which coloured rod is the whole?
27. Students turn and talk to determine the length of the whole.
28. Prompt students to communicate their reasoning to the class.
29. Model dragging an additional red rod onto the background to make two-halves. Explain that two-halves is equivalent to the whole length. Drag the equivalent rod of the same length underneath, showing the pink rod represents the whole.
30. Provide pairs with a digital device to access Cuisenaire Environment.
31. Display Resource 18 – finding the whole and have students investigate the lengths of each whole when given a fractional part.
32. Regroup as a class and select students to share their findings.
33. Explain to students that we can use reversible reasoning to find the length of a fractional part if we know the length of the whole. Pose the following question for students to solve: If brown is the whole, find one-quarter. (red)
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot recreate the whole unit from a fractional part.
Students complete questions 1, 4, 5, 8, 9 and 10 which recreate the whole from one fractional part.
Use hands-on materials such as coloured rods or coloured strips of paper to manipulate the fractional parts.
	Stage 2 students can recreate the whole unit from a fractional part.
· Students create their own ‘coloured rods’ from coloured paper strips, ensuring equal sized wholes before folding and cutting fractional parts.
Students solve the following problems:
If dark green is one whole, which rod is two-thirds? (pink)
If dark green is one whole, which rod is three-halves? (blue)
Students create their own problems for their partner to solve.


[bookmark: _Toc159430892]Stage 3 task – adding fractions
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
solve problems involving addition of fractions with the same denominator.
	Students working towards Stage 3 outcomes can:
represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one.


Ask students to relate what they know about using bar models to solve problems. Facilitate the discussion using the following points:
bar models help to visualise parts of a whole.
bar models show one whole made up of or divided into 2 or more parts.
the bar model can be used to identify missing fractional parts of the whole.
34. Display Resource 19 – bar model and ask students to Think-Pair-Share what they notice and what they wonder about the bar model image. Explain that the image could represent  +  =  or + +  = . Record the fraction notation on the board.
35. Explain that bar models can be useful when adding and subtracting fractions.
36. Model using Amplify Polypad – Fraction Bars to demonstrate adding fractions (with the same denominator) on a bar model. Use an orange  bar to provide a visual for the common whole (see Figure 16).
[bookmark: _Ref158718165]Figure 16 – bar model for addition
[image: One whole bar model above a bar model broken into 8 pieces with text 5/8 + 3/8 = 8/8 or 1.]
Image created using the free virtual manipulatives at Polypad by Amplify.
37. Ask students to turn and talk and share why  is equal to 1. (When the numerator and denominator are the same, they represent one whole.)
Note: watch the tutorial Colour Mixing Fraction Bars – Amplify (1:42) to learn how to split the individual fraction parts and change the colours.
38. Provide students with a digital device and ask them to represent the following using bar models and fraction notation on Amplify Polypad – Fraction Bars:



.
39. Regroup as a class and model representing the sum of fractions where the result exceeds one (see Figure 17).
[bookmark: _Ref158718182]Figure 17 – exceeding the whole
[image: One whole bar model above a bar model broken into eighths with text 5/8 + 6/8 = 11/8 or 1 3/8.]
Image created using the free virtual manipulatives at Polypad by Amplify.
Note: in the syllabus, the expression ‘fraction greater than one’ is used instead of the terms ‘improper fraction’ or ‘mixed numeral’.
40. Explain that 1  represents one whole and 3 more eighths. This can be written as  or 1 .
41. Students return to their digital device and represent the following questions where the result exceeds one whole.



.
Allow students to explore and represent their own fraction sums using the bar model on Amplify Polypad – Fraction Bars.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot represent the sum of fractions with the same denominator or recreate the whole where it exceeds one.
Support students to use a fraction wall or fraction tiles to recreate the sum of fractions.
Students use fraction strips to cut and colour each of the fractional parts. Discuss the equal parts that exceed the whole and label the fraction, representing the sum where the solution exceeds one.
	Stage 3 students can represent the sum of fractions with the same denominator or recreate the whole where it exceeds one.
Students investigate a fraction sum involving 3 or 4 addends.
Students add fractions with related denominators.
Students create a challenging word problem where the solution exceeds 2 wholes for a partner to solve.


[bookmark: _Toc147500535][bookmark: _Toc159430893]Discuss and connect the mathematics – 10 minutes
This activity is an adaption of ‘What's The Split?’ in Exploring the Edges of Mathematical Ideas by Epstein.
Display Resource 20 – make 2 groups (Stage 2) and Resource 21 – make 2 groups (Stage 3). Ask students to consider the 4 fraction representations and sort them into 2 groups.
42. Select students to share their groupings and provide justification for their choices.
Note: the 2 groups do not need to be equal. For example, one group may have one representation and the other group may have 3. Students must be able to reason as to why they have organised the representations into each group. This task is dependent on students’ ability to reason and provide justifications for their choices.
The table below outlines possible solutions, along with anticipated responses from Stage 2 students.
	Stage 2 Possible solutions
	Stage 2 Anticipated student responses

	Group 1: A. Group 2: B, C and D
	A is the only one that shows a length with unequal partitions.

	Group 1: A and C. Group 2: B and D
	B and D both represent  or .

	Group 1: A, C and D. Group 2: B
	A, C and D are represented on a straight length. B is not straight.


The table below outlines possible solutions, along with anticipated responses from Stage 3 students.
	Stage 3 Possible solutions
	Stage 3 Anticipated student responses

	Group 1: B and C. Group 2: A and D
	The sum of B and C both exceed one whole. A and D are less than one whole.

	Group 1: A and D. Group 2: C and D
	A and D have related denominators, sixths and twelfths.

	Group 1: B. Group 2: A, C and D
	B is the only sum that starts with a fractional part larger than one whole (1 )


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recreate the whole unit from a fractional part? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5
Stage 3 – InF7, InF8.




[bookmark: _Lesson_6][bookmark: _Toc147500537][bookmark: _Toc159430894]Lesson 6
Core concept: complementary fractional parts create a whole (Stage 2) and add and subtract fractions with the same denominator (Stage 3).
[bookmark: _Toc147500538][bookmark: _Toc159430895]Daily number sense – doubling and doubling again – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
use arrays to establish multiplication facts from multiples of 2 and 4.
Students working towards Stage 3 outcomes are learning to:
determine products and factors.
	Students working towards Stage 2 outcomes can:
use the array structure to coordinate the number of groups with the number in each group
relate doubling to multiplication facts for multiples of 2.
Students working towards Stage 3 outcomes can:
model different ways to show a whole number as a product
determine factors for a given whole number.


1. Model placing 2 counters, then another 2 counters to make a 2 × 2 array. Ask students to describe what has happened. For example, doubling the 2 counters or making twice as many counters. Some students may say ‘adding’. Reinforce the multiplicative strategy of doubling.
44. Ask students how many counters there will be if the number is doubled. Place 4 more counters to extend the array. Count the total number of counters aloud, emphasising the doubling. For example, 2, double 2 is 4, double 4 is 8.
45. Provide pairs of Stage 2 students with a large collection of counters.
46. Ask Stage 2 students how many counters there will be if the total number is doubled again. Students use the counters to show doubling 8, using the counters to make an array. Count the total number of counters aloud emphasising the doubling. For example, 2, double 2 is 4, double 4 is 8, and double 8 is 16.
47. Stage 2 students repeat the process again, modelling with counters and counting the doubling aloud.
48. While Stage 2 students are working, ask Stage 3 students to record the number 3 on an individual whiteboard. Ask students to mentally double 3 (6), double 6 (12), double 12 (24). Explain that by doubling, we have found products where numbers have been multiplied by 2.
49. Highlight that they have also found factors of 24. This ability to double can also be utilised to support repeated halving.
50. Stage 3 students determine the factors of 48, 54, 72 and 96 using repeated halving. Ask if there are any other factors of these numbers which cannot be determined by repeated halving.
51. Regroup and discuss how doubling and doubling again can help to find an answer to a multiplication problem when multiplying by 4.
52. Ask students to identify a connection between doubling and halving and how this knowledge can help determine factors of a whole number.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the array structure to coordinate the number of groups with the number in each group? [MAO-WM-01, MA2-MR-01]
Can Stage 2 students relate doubling to multiplication facts for multiples of 2? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students model different ways to show a whole number as a product? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students determine factors for a given whole number? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS5, MuS6
Stage 3 – MuS6, MuS7.


[bookmark: _Toc159430896]Core lesson – 40 minutes
[bookmark: _Toc159430897]Stage 2 task – complementary fractions
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line.
	Students working towards Stage 2 outcomes can:
model fractions with strips and diagrams for halves, quarters, eighths and thirds
describe complementary fractional parts needed to complete one whole.


The following activities are an adaptation from Open-Ended Maths Activities: Using Good Questions to Enhance Learning Mathematics by Sullivan and Lilburn.
53. Provide students with multiple strips of white paper.
54. Ask students: If you had  of a strip of paper, how many more quarters would you need to make a whole? If you had  of a strip of paper, how many more eighths would you need to make one whole? How do you know? Explain that the fractional part needed to make one whole is called the ‘complementary fraction’.
55. Pose the question: How many different ways can you colour the length so that  is red and  is yellow? See Figure 18 for examples of correct solutions.
[bookmark: _Ref158718223]Figure 18 – correct solutions
[image: ]
56. Ask students to colour their lengths and label the fractional parts of the whole using fraction notation.
57. Under each strip, students draw a number line and record the marks for zero and one before adding in the fractions as numbers on the number line.
58. Regroup and discuss the different options.
Provide students with additional strips of paper. State that this time,  of the strip is green and the rest is blue. What could the coloured strip look like?
59. Students colour and label the fractional parts of their strip using fraction notation.
60. Ask students to investigate possible options for what the strip might look like if 3 colours were used to represent fractional parts of the whole length where  is green. For example,  green,  blue and  yellow. Students colour and label the fractional parts using fraction notation.
61. Students glue their strips onto an A3 piece of paper. Use a gallery walk to explore the various ways whole lengths can be partitioned.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe complementary fractional parts needed to complete one whole or model fractions with strips and diagrams for halves, quarters, eighths and thirds.
Provide students with strips of paper that have been pre-folded into quarters and eighths.
Students refer to their fraction wall to determine the complementary parts.
	Stage 2 students can describe complementary fractional parts needed to complete one whole or model fractions with strips and diagrams for halves, quarters, eighths and thirds.
Students represent complementary fractional parts for fifths and tenths on a labelled number line.


[bookmark: _Toc159430898]Stage 3 task – the answer is…
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
solve problems that involve addition and subtraction of fractions with the same denominator.
	Students working towards Stage 3 outcomes can:
represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one
solve word problems that involve fractions with the same denominator.


62. Display Resource 22 – making the whole, only revealing example A. Provide students with individual whiteboards.
63. Ask students what they notice about the fractions represented in example A, drawing or writing their responses. Select students to share their findings with the class. Ask:
Which one of the fraction strips represents one whole? How do you know?
How many more eighths are needed to make 2 wholes?
How could we represent the total number of fractional parts in symbolic notation? ( or 1 )
64. Students Think-Pair-Share to determine possible addition sums if  or 1  was the answer. For example,  + 1  +  or  + .
65. Reveal the remaining examples on Resource 22 – making the whole. Explain that in pairs, students will investigate possible addition sums to match each example. Students can show their solutions by writing or drawing fraction strips on their individual whiteboard.
66. Select pairs to share their solutions and explanations.
67. Provide pairs with a digital device and an individual whiteboard. Explain that they will use the fraction bars or circles in Amplify Polypad – Fraction Bars to develop a fraction challenge for their partner by giving an answer and having their partner develop the question (see Figure 19). Ensure students are exploring a range of fractions, applying the correct vocabulary when discussing and focusing on adding fractional parts that exceed one whole.
[bookmark: _Ref158718267]Figure 19 – examples of student responses
[image: Two examples of student responses. The example on the left reads: The answer is 7/6 or 1 1/6. There is a one whole fraction circle divided in sixths with an extra one-sixth piece under it. 

Below the fraction circle is text that reads: Trisha swam one whole length of the pool and then she swam an extra 1/6 of the length. What was the total length of Trisha’s swim represented as a fraction?

The example on the right reads: The answer is 14/8 or 1 6/8. There are 3 fraction bars consisting of one-eighths. The first, is one whole fraction bar that is divided into eighths. The second fraction bar consists of four one-eighth pieces. The third fraction bar consists of two one-eighth pieces. 

Below the fraction bars is text that reads: On Tuesday, I ate one whole chocolate bar. On Thursday, I ate 4/8 of the second chocolate bar and then on Friday, I ate 2/8 of the same chocolate bar. How much chocolate did I eat in total?]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot solve problems that involve addition of fractions with the same denominator.
Students use paper strips or coloured rods to represent the fractions. Support students to identify the parts and how many more are needed to make one whole.
Model drawing a fraction strip that has equal parts and colour in the known parts to see what is missing.
	Stage 3 students can solve problems that involve addition of fractions with the same denominator.
Students investigate fraction sums that exceed 2 wholes.
Students develop addition sums that add 3 or more fractions. For example, +  + 1 = 2 .


[bookmark: _Toc147500541][bookmark: _Toc159430899]Consolidation and meaningful practice – 10 minutes
68. Explain that 2 friends shared a liquorice strap that was cut into eighths. Each friend does not need to have an equal share.
Ask students to determine the fraction of the liquorice strap that each friend may have eaten. Stage 2 students represent their thinking in a labelled drawing. Stage 3 students represent the 2 fractional amounts as an addition sum using symbolic notation in addition to a labelled drawing.
Multi-age: Stage 2 students repeat the task with 3 or 4 friends sharing the 8 pieces while Stage 3 students repeat the task with 3 friends sharing 2  wholes.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with strips and diagrams for halves, quarters, eighths and thirds? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students describe complementary fractional parts needed to complete one whole? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one? [MAO-WM-01, MA3-RQF-01]
Can Stage 3 students solve word problems that involve fractions with the same denominator? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF7, InF8.




[bookmark: _Lesson_7][bookmark: _Toc147500542][bookmark: _Toc159430900]Lesson 7
Core concept: different sized wholes create different sized parts (Stage 2) and subtracting fractions with the same denominator (Stage 3).
[bookmark: _Toc147500543][bookmark: _Toc159430901]Daily number sense – factors and multiples game – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
use number properties to find related multiplication facts.
Students working towards Stage 3 outcomes are learning to:
determine products and factors.
	Students working towards Stage 2 outcomes can:
generate and recall multiplication fact families up to 10 × 10.
Students working towards Stage 3 outcomes can:
use the term product to describe the multiplying of 2 or more numbers
model different ways to show a whole number as a product.


This activity is an adaptation of Product Game by the National Council of Teachers of Mathematics (NCTM).
1. Display Product Game.
Explain that the aim is to get 4 squares in a row vertically, horizontally or diagonally by multiplying 2 numbers each time to find a product. Explain that the term product is used to describe the answer when multiplying 2 or more numbers.
Model the game. To begin the game, Player 1 moves a marker (a green square) to a number in the factor list from 1–9 along the bottom of the screen.
70. Player 2 then moves the other marker (also a green square) to any number in the factor list. This includes the number marked by Player 1. Students determine the product of the 2 marked numbers and colour them red for Player 2.
71. Player 1 moves a marker to another number and colours the new product blue.
72. Players take turns moving a marker. Each product is marked red or blue, depending on the player. However, if a product is already coloured, the player does not get a square for that turn.
73. Play continues until one player wins by finding 4 products in a vertical, horizontal or diagonal row, or until all squares have been coloured.
Note: if there is no access to the interactive gameboard, play the game using Resource 23 – ‘Product game’ and transparent counters.
74. Students play the game in pairs. Some students may enjoy playing a more challenging version of the game using Resource 24 – modified ‘Product game’.
75. Display Resource 25 – ‘Product game’ questions, and have students discuss these as they finish their game.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students generate and recall multiplication fact families up to 10 × 10? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students use the term product to describe the multiplying of 2 or more numbers? [MAO-WM-01, MA3-MR-01]
Can Stage 3 students model different ways to show a whole number as a product? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MuS6
· Stage 3 – MuS6, MuS7.


[bookmark: _Toc159430902]Core lesson – 45 minutes
[bookmark: _Toc159430903]Stage 2 task – What could the whole be?
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to complete a whole on a number line.
	Students working towards Stage 2 outcomes can:
recreate the whole unit from a fractional part.


76. Explain that when students can only see part of an object, they can use fractions to work out the part they cannot see.
77. Display Resource 26 – chocolate bar 1. Explain that the visible chocolate is only a fraction of the whole bar. Ask students to turn and talk about what they can see and what they cannot see.
78. Discuss what the whole chocolate bar might look like. For example, students can see  and another  are hidden inside the wrapper. Select students to draw and label the remaining fraction of the chocolate bar.
79. Display Resource 27 – chocolate bar 2. Tell students that Alice is looking at a chocolate bar that has been partially covered by a cloth. Ask:
What fraction of the chocolate might Alice think is uncovered and why?
How many equal parts of chocolate would make the whole chocolate bar?
Students turn and talk to discuss possibilities and record ideas using labelled diagrams (see Figure 20).
[bookmark: _Ref158718353]Figure 20 – recording fractions: some possibilities
[image: 2 examples of how a chocolate bar could be divided up. Top example is in thirds with text: Alice doesn’t like chocolate so she hopes the chocolate bar has been divided into thirds and two-thirds is uncovered.
Bottom example is in tenths with text: Alice loves chocolate so she hopes the chocolate bar has been divided into tenths and two-tenths are uncovered. This would make the chocolate bar this long.]
80. Display Resource 28 – picture frame problem. Explain that the framer only had time to make one-third of the frame. Ask students how the frame could be finished. Draw the other two-thirds of the frame (see Figure 21) and label the fractions.
[bookmark: _Ref158718388]Figure 21 – recoding picture frame fractions
[image: ]
81. Ask: What if the framer had only made one-fifth of the length of the frame? Students consider what the whole length of the frame could look like. Provide small groups of students with large paper and Resource 29 – frame beginnings. Students cut and paste the frame beginnings and record different ways that they could be finished (see Figure 22).
[bookmark: _Ref158718419]Figure 22 – examples of recording picture frame fractions
[image: Student examples of recording picture frame fractions. Three examples using quarters, halves and thirds.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot recreate the whole unit from a fractional part.
· Students work with cubes to explore recreating the whole.
· Model further possibilities for students using Resource 29 – frame beginnings.
	Stage 2 students can recreate the whole unit from a fractional part.
· Students research artworks that would fit into their frames. For example, portraits, landscapes, panoramas.
· Students choose a classroom object, hide part of it and ask another student what fraction could be unseen.


[bookmark: _Toc159430904]Stage 3 task – subtracting fractions
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
solve problems involving subtraction of fractions with the same denominator.
	Students working towards Stage 3 outcomes can:
find the difference between fractions with the same denominator and interpret the answer
solve word problems that involve fractions with the same denominator
use diagrams, objects and mental strategies to subtract a unit fraction from any whole number including 1.


82. Ask: If  is the answer:
What could an addition question be?
What could a subtraction question be?
83. Model using the fraction bars in Amplify Polypad – Fraction Bars to solve the subtraction equation  −  (see Figure 23).
[bookmark: _Ref158718452]Figure 23 – subtraction equation
[image: A subtraction equation that reads: 7/8 − 2/8 = ⅝. Below the equation is a bar model of eighths with 2 sections crossed out.]
84. Provide students with a digital device and ask them to use Amplify Polypad – Fraction Bars to solve the following subtraction problems:
 −  = _
 −  = _
 −  = _
1 −  = _
1 −  = _
Rehana and Angelina share a baguette that is cut into sixths. Rehana eats four-sixths. How much does Angelina receive? Is Angelina’s share greater than or less than one-half of the baguette?
Max has one jelly snake. He eats three-eighths of it. How much does he have left?
Francesca has completed  of the swimming race. How much further does she have left to swim?
Ranjeet had 2 blocks of chocolate. He gave a third of one block to his sister. How much is remaining?
A pizza was cut into eighths. After Dad ate, there were six-eighths left. My brother ate three-eighths. How much is left for me?
85. Students develop their own subtraction word problems that involve fractions with the same denominator.
86. Select a few student word problems to share and solve as a class.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot find the difference between fractions with the same denominator and interpret the answer, or use diagrams, objects and mental strategies to subtract a unit fraction from any whole number including 1.
Use interlocking cubes to create the fraction bar length and model subtracting by removing the indicated amount. The individual cubes could be labelled with stickers to show the fractional part, for example, .
Build 2 lengths with interlocking cubes to represent the equation and ask students to find the difference.
Stage 3 students cannot solve word problems that involve fractions with the same denominator.
Provide students with the numerical equation and interlocking cubes to solve the problems.
	Stage 3 students can find the difference between fractions with the same denominator and interpret the answer, and use diagrams, objects and mental strategies to subtract a unit fraction from any whole number including 1.
Solve word problems involving adding or subtracting fractional quantities with related denominators.
Use equivalence to add and subtract fractional quantities with related denominators.
Stage 3 students can solve word problems that involve fractions with the same denominator.
Provide students with word problems that involve fractions with related denominators.


[bookmark: _Toc147500545][bookmark: _Toc159430905]Discuss and connect the mathematics – 10 minutes
87. Select Stage 2 students to share a variety of solutions to the framing problem. Prompt students to use appropriate fractional language to communicate their mathematical thinking. Key terminology related to this activity could include: whole, dependent on the whole, fractional parts, thirds, quarters, fifths, tenths.
88. Record the following algorithm on the board: 1 −  = _? for Stage 3 students and encourage them to find multiple solutions, representing their thinking using diagrams, words and symbols.
89. Record 2 −  = 1 on the board. Ask:
How could 2  be renamed?
What could the missing digits be to complete this equation?
Can you find multiple ways to solve this problem?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students explore the different wholes that can be made from a given fractional part? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students find the difference between fractions with the same denominator and interpret the answer? [MAO-WM-01, MA3-RQF-01]
Can Stage 3 students solve word problems that involve fractions with the same denominator? [MAO-WM-01, MA3-RQF-01]
Can Stage 3 students use diagrams, objects and mental strategies to subtract a unit fraction from any whole number including 1? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5
Stage 3 – InF7, InF8.




[bookmark: _Lesson_8][bookmark: _Toc147500547][bookmark: _Toc159430906]Lesson 8
Core concept: making and exceeding the whole (Stage 2) and mathematicians solve problems with fractions (Stage 3).
[bookmark: _Toc147500548][bookmark: _Toc159430907]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc159430908]Core lesson – making and exceeding the whole – 45 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
model equivalent fractions as lengths
represent fractional quantities greater than one whole.
Students working towards Stage 3 outcomes are learning to:
solve problems that involve addition and subtraction of fractions with the same denominator.
	Students working towards Stage 2 outcomes can:
recognise the need to have equal wholes to compare partitioned fractions
rename 2 halves, 3 thirds, 4 quarters, 5 fifths, 6 sixths, 8 eighths and 10 tenths as wholes
describe parts left over as fractions, for example, 5 wholes and 2 fifths
represent totals of halves, quarters and eighths that extend beyond one.
Students working towards Stage 3 outcomes can:
represent the sum of fractions with the same denominator.


Note: this lesson needs to be delivered in a large space. Ensure each Stage 2 team has copies of Resource 30 – ‘Rob the nest’ score sheet and each Stage 3 team has access to an individual whiteboard and marker.
91. Explain that students are going to play a game called ‘Islands’:
Students slowly move around an open space.
Teacher calls out ‘fifths make the whole’.
Students calculate the number of fifths required to make a whole, quickly form groups of 5 and sit down.
After all possible groups are formed, discuss as a class how many wholes were created and how many students or fifths are left over. For example, 5 wholes and 2 fifths.
92. Repeat steps using quarters, eighths, tenths, sixths and halves.
93. Explain to the class they will now play a modified version of ‘Rob the nest’ that involves fractions.
94. Familiarise students with the game and explain the rules as follows:
1. Divide the class into 4 equal teams and line up behind a team hoop.
1. Taking turns, one member from each team collects one coloured beanbag from the communal ‘nest’ and places it in their team’s hoop.
1. Repeat this process until the communal nest is empty.
1. One at a time, players can now collect one beanbag of their choice from an opponent’s hoop, remembering that teams cannot guard or defend their own hoop.
1. After 5 minutes, blow a whistle to signify the end of the round.
95. After the initial round, explain that the beanbags are worth different points. Teams apply these fraction values to their beanbags to work out a total:
green = one whole or 1
red = 
blue = 
yellow = .
96. Stage 2 students use Resource 30 – ‘Rob the nest’ score sheet to record their scores. Stage 3 students represent their scores using number lines on individual whiteboards (see Figure 24).
[bookmark: _Ref158718489]Figure 24 – rob the nest score sheet example
[image: Rob the nest score sheet with the instructions:
Colour in a fractional part for each coloured beanbag that your team collected. Use the bar models to help you calculate your total score.

There are 14 green rectangles, 8 red rectangles, 2 yellow rectangles and 5 blue rectangles that represent beanbags.

Five green, 1.5 red, 1.5 blue and 5/8 yellow of the rectangles are shaded. There is a whiteboard to the right of the fraction bars with number lines representing the score sheet.]
97. Ask:
Did your team collect enough beanbags to represent one or more wholes?
What is your team total for wholes, halves, quarters and eighths? How could you combine them? This is the team total.
How could you name leftover beanbags as a fraction?
Note: representing fractional quantities greater than one whole has not yet been explicitly taught to Stage 2 students. This lesson introduces this idea by prompting students to visualise equivalence and fractional lengths beyond one whole when colouring in the fraction bars.
98. Play ‘Rob the nest – Round 2’. Students may want to be more strategic with their bean bag choices using the known value of beanbag colours as in Step 6. The aim of this round is to create as many wholes as possible, using any beanbag configuration. Points in this round will only be counted for complete wholes.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 and Stage 3 students cannot work out the value of the pile using fractions.
Model task for students.
Students work with 2 colours of beanbags only, for example, those representing halves and quarters.
	Stage 2 and Stage 3 students can use fractions to work out the value of the pile.
Students assign other fraction values to the 4 colours.


[bookmark: _Toc147500551][bookmark: _Toc159430909]Consolidation and meaningful practice – 10 minutes
After returning to the classroom, make a pile of beanbags consisting of 3 red, 6 blue, 4 yellow and one green.
99. Display Resource 30 – ‘Rob the nest’ score sheet and model colouring the fraction bars to represent the coloured beanbags in the pile.
100. Highlight the equivalent fractions of  and  represented on the score sheet and demonstrate how 2 of these fractional lengths can be combined to make one whole.
101. Ask students to calculate the total for each colour as well as the overall total for the pile of beanbags.
102. Stage 2 students represent their calculations diagrammatically using bar models or tape diagrams and Stage 3 students represent their calculations using a number line.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recognise the need to have equal wholes to compare partitioned fractions? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students rename 2 halves, 3 thirds, 4 quarters, 5 fifths, 6 sixths, 8 eighths and 10 tenths as wholes? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students describe parts left over as fractions, for example, 5 wholes and 2 fifths? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students represent totals of halves, quarters and eighths that extend beyond one? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students represent the sum of fractions with the same denominator? [MAO-WM-01, MA3-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5
Stage 3 – InF7, InF8.




[bookmark: _Resource_1_–][bookmark: _Toc159430910]Resource 1 – Exactly half?
[image: Various objects for students to determine which ones represent half as exactly 2 equal parts: a banana cut in 2, fairy bread cut in 2, a number line with a blue bar from zero to half, a speech bubble with the text 'I am 9 and a half years old', a small strip of paper folded in half, an apple cut in 2 with the text: 'The smaller half' and 'The bigger half', a piece of wood with one-half marked in fraction form, a blue notebook folded in 2 and an avocado cut in 2. ]


[bookmark: _Resource_2_–][bookmark: _Toc147500553][bookmark: _Toc159430911]Resource 2 – domino fractions
[image: ]


[bookmark: _Resource_3_–][bookmark: _Toc159430912]Resource 3 – blank fraction line
[image: ]


[bookmark: _Resource_4_–][bookmark: _Toc159430913]Resource 4 – shaded fraction part
[image: A rectangle with a fraction shaded.]


[bookmark: _Resource_5_–][bookmark: _Toc159430914]Resource 5 – finding fractions
[image: ]


[bookmark: _Resource_6_–][bookmark: _Toc159430915]Resource 6 – distance travelled (part 1)
[image: 3 number lines from zero to one with the distance that each person travelled.]


[bookmark: _Resource_7_–][bookmark: _Toc159430916]Resource 7 – distance travelled (part 2)
[image: 3 number lines from zero to one with the distance that each person travelled.]


[bookmark: _Resource_8_–][bookmark: _Toc159430917]Resource 8 – broken fraction wall
[image: Fraction wall with parts missing.]


[bookmark: _Resource_9_–][bookmark: _Toc159430918]Resource 9 – fractions of a length
[image: Four lines with blue rectangles underneath. 

The first line is partitioned into 4 parts and the coloured strip is partitioned into 4 parts. The first line is labelled with 0 and 4/4. 

The second line is partitioned into 3 parts and the coloured strip is partitioned into 3 parts. The second line is labelled with 0 and 3/3. 

The third line is partitioned into 2 parts and the coloured strip is partitioned into 2 parts. The third line is labelled with 0 and 2/2. 

The fourth line is partitioned into 8 parts and the coloured strip is partitioned into 8 parts. The first line is labelled with 0 and 8/8. ]


[bookmark: _Resource_10_–][bookmark: _Toc159430919]Resource 10 – quarters and tenths
[image: ]


[bookmark: _Resource_11_–][bookmark: _Toc159430920]Resource 11 – fraction mosaics
[image: Ten fraction mosaics made up of hexagons, trapeziums, rhombuses and triangles.]


[bookmark: _Resource_12_–][bookmark: _Resource_13_–][bookmark: _Toc159430921]Resource 12 – fractions on a number line
[image: Eight examples of fractions on a line with numbers missing. Fractions used include quarters, thirds, eighths and halves.]


[bookmark: _Resource_14_–][bookmark: _Toc147500554][bookmark: _Toc159430922]Resource 13 – fractions wall
[image: Fraction wall from 1 whole to 10 tenths.]


[bookmark: _Resource_15_–][bookmark: _Toc159430923]Resource 14 – complementary fraction parts
[image: Six examples of complementary fractions for quarters, thirds, halves and eights.]


[bookmark: _Resource_16_–][bookmark: _Toc159430924]Resource 15 – ‘Multiples’ gameboard (Stage 2)
[image: Multiples board game with 3 rows and 8 columns displaying the following numbers:

Row 1 has 1, 2, 4, 5, 6, 7, 8.

Row 2 has 10, 12, 15, 16, 17, 18, 20.

Row 3 has 24, 25, 30, 31, 32, 26, 37.]


[bookmark: _Resource_17_–][bookmark: _Toc159430925]Resource 16 – ‘Multiples’ gameboard (Stage 3)
[image: Multiples board game with 3 rows and 8 columns displaying the following numbers:

Row 1 has 10, 12, 15, 16, 17, 18, 20.

Row 2 has 24, 25, 28, 30, 35, 36, 40.

Row 3 has 42, 48, 54, 56, 63, 72, 90.]


[bookmark: _Resource_18_–][bookmark: _Toc159430926]Resource 17 – ‘Multiples’ rule cards
[image: Multiples game rule cards displaying the following numbers on each card: 2, 2, 4, 4, 5, 5, 10 and 10.]


[bookmark: _Resource_19_–][bookmark: _Toc159430927]Resource 18 – finding the whole
[image: List of fractional parts for students to investigate by answering ‘Which rod is the whole if…’: 
1. red is one-third? 
2. dark green is two-thirds?
3. dark green is three-quarters?
4. pink is one-half?
5. white is one-fifth?
6. red is two-eighths?
7. light green is one-third?
8. white is one-quarter?
9. yellow is one-half?
10. white is one-eighth?]


[bookmark: _Resource_20_–][bookmark: _Toc159430928]Resource 19 – bar model
[image: Bar model in 5 sections with 3 sections shaded.]


[bookmark: _Resource_21_–][bookmark: _Toc159430929]Resource 20 – make 2 groups (Stage 2)
[image: 4 different representations of fractions using bar models and lines.]


[bookmark: _Resource_22_–][bookmark: _Toc159430930]Resource 21 – make 2 groups (Stage 3)
[image: Four fraction representations with text that reads: 
A – 9/12 + 2/12.
B – 1 2/5 +1/5.
C – 2/8 + 7/8.
D – 3/6 + 2/6.]


[bookmark: _Resource_23_–][bookmark: _Toc159430931]Resource 22 – making the whole
[image: Example A - 2 bar models showing 1 whole in eighths and 5/8.
Example B - 2 bar models showing 1 whole in quarters and 1/4.
Example C - 2 bar models showing 1 whole in sixths and 2/6.
Example D - 2 bar models showing 1 whole in fifths and 3/5.]


[bookmark: _Resource_24_–][bookmark: _Toc159430932]Resource 23 – ‘Product game’
[image: ]


[bookmark: _Resource_25_–][bookmark: _Toc159430933]Resource 24 – modified ‘Product game’
[image: A modified 'Product game' gameboard. It has a gameboard with different numbers ranging from 1 to 144 on it and a number line from 1 to 12 underneath.]


[bookmark: _Resource_26_–][bookmark: _Toc159430934]Resource 25 – ‘Product game’ questions
[image: Product game questions to stimulate thinking about strategies for the game.

Questions include:

Why did you pick number ? as your first product to play?

Is there a better product you could have placed on the board as your first move?

Did you play more moves to defend or to get closer to winning? Could you make any moves that were both?

What factor is your favourite, and why?

What factors give the most play options? Why do you think this?

What was your best move or strategy? Why?]


[bookmark: _Resource_27_–][bookmark: _Toc159430935]Resource 26 – chocolate bar 1
[image: ]


[bookmark: _Resource_28_–][bookmark: _Toc159430936]Resource 27 – chocolate bar 2
[image: ]


[bookmark: _Resource_29_–][bookmark: _Toc159430937]Resource 28 – picture frame problem
[image: ]


[bookmark: _Resource_30_–][bookmark: _Toc159430938]Resource 29 – frame beginnings
[image: Frame beginnings. Six half-picture frames that students will need to cut out.]


[bookmark: _Resource_31_–][bookmark: _Toc159430939]Resource 30 – ‘Rob the nest’ score sheet
[image: 'Rob the nest' score sheet with text that reads:
Colour in a fractional part for each coloured beanbag that your team collected. Use the bar models to help you calculate your total score.
]


[bookmark: _Toc147500555][bookmark: _Toc159430940]Syllabus outcomes and content
[bookmark: _Toc147500556][bookmark: _Toc159430941]Stage 2
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Multiplicative relations A: Use arrays to establish multiplication facts from multiples of 2 and 4, 5 and 10
[MAO-WM-01, MA2-MR-01]
	
	
	
	
	
	
	
	

	Use the array structure to coordinate the number of groups with the number in each group
	
	
	
	
	
	x
	
	

	Relate doubling to multiplication facts for multiples of 2
	
	
	
	
	x
	x
	
	

	Recognise that doubling is multiplying by 2 and halving is dividing by 2 (Reasons about relations)
	
	
	
	
	
	
	x
	

	Recognise the relationship between one multiple and its double (Reasons about relations)
	
	
	
	
	
	
	x
	

	Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts
[MAO-WM-01, MA2-MR-01]
	
	
	
	
	
	
	
	

	Generate multiplication fact families for multiples of 2 and 4, 5 and 10
	
	
	
	
	x
	
	
	

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

	Complete number sentences involving multiplication and division by calculating missing numbers (Reasons about relations)
	
	
	
	
	
	
	x
	

	Partitioned fractions A: Create fractional parts of a length using techniques other than repeated halving
[MAO-WM-01, MA1-PF-01]
	
	
	
	
	
	
	
	

	Make thirds of a length
	
	x
	
	
	
	x
	x
	

	Create fifths of a length
	
	x
	
	
	
	x
	x
	

	Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
[MAO-WM-01, MA2-PF-01]
	
	
	
	
	
	
	
	

	Model fractions with fraction strips and diagrams for halves, quarters, eighths, thirds
	x
	x
	x
	x
	
	x
	
	

	Determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds) (Reasons about relations)
	
	
	x
	x
	
	x
	
	

	Recreate the whole unit from a fractional part  and  (Reversible reasoning)
	
	
	x
	
	x
	
	x
	

	Partitioned fractions B: Model equivalent fractions as lengths
[MAO-WM-01, MA2-PF-01]
	
	
	
	
	
	
	
	

	Recognise the need to have equal wholes to compare partitioned fractions (Reasoning about relations)
	
	
	
	
	
	
	
	x

	Partitioned fractions B: Represent fractional quantities equal to and greater than one
[MAO-WM-01, MA2-PF-01]
	
	
	
	
	
	
	
	

	Rename 2 halves, 3 thirds, 4 quarters, 5 fifths, 6 sixths, 8 eighths and 10 tenths as one whole
	
	
	
	
	
	
	
	x

	Represent totals of halves, thirds, quarters and fifths that extend beyond one
	
	
	
	
	
	
	
	x
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[bookmark: _Toc147500557][bookmark: _Toc159430942]Stage 3
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Multiplicative relations A: Determine products and factors
[MAO-WM-01, MA3-MR-01]
	
	
	
	
	
	
	
	

	Use the term product to describe the result of multiplying 2 or more numbers
	
	
	
	
	x
	
	x
	

	Model different ways to show a whole number as a product (Reasons about structure)
	
	
	
	
	
	x
	x
	

	Determine factors for a given whole number
	
	
	
	
	
	x
	
	

	Representing quantity fractions A: Recognise the role of the number 1 as representing the whole
[MAO-WM-01, MA3-RQF-01]
	
	
	
	
	
	
	
	

	Compare halves and quarters of different sized wholes
	
	
	x
	
	
	
	
	

	Justify the need for fractions to refer to the number 1 as the common whole (Reasons about quantity)
	
	
	x
	x
	
	
	
	

	Representing quantity fractions A: Compare and order common unit fractions
[MAO-WM-01, MA3-RQF-01]
	
	
	
	
	
	
	
	

	Compare unit fractions as numbers to the benchmark value 
	x
	x
	
	x
	
	
	
	

	Compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line
	x
	x
	
	
	
	
	
	

	Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
[MAO-WM-01, MA3-RQF-01]
	
	
	
	
	
	
	
	

	· Represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one
	
	
	
	
	x
	x
	
	x

	Find the difference between fractions with the same denominator and interpret the answer
	
	
	
	
	
	
	x
	

	· Solve word problems that involve fractions with the same denominator
	
	
	
	
	
	x
	x
	

	· Use diagrams, objects and mental strategies to subtract a unit fraction from any whole number including 1 (the complement principle)
	
	
	
	
	
	
	x
	

	Representing quantity fractions B: Compare common fractions with related denominators
[MAO-WM-01, MA3-RQF-01]
	
	
	
	
	
	
	
	

	· Record equivalent fractions using diagrams, words and fraction notation
	x
	
	
	x
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