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Fractions represent multiple ideas and can be represented in different ways
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[bookmark: _Toc169009745]Unit description and duration
This unit develops 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:
explore equivalence and multiplicative relationships of fractions
represent fractional quantities equal to and greater than one on a number line
make connections between fractions and decimal notation.
[bookmark: _Toc147914071][bookmark: _Toc169009746]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
MA2-RN-02 represents and compares decimals up to 2 decimal places using place value
MA2-AR-02 completes number sentences involving addition and subtraction by finding missing values
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
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: _Toc147914072][bookmark: _Toc169009747]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: _Toc147914073][bookmark: _Toc169009748]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
creating fractional and complementary parts of a length
modelling, labelling and describing fractions through fraction strips and fraction walls
recreating the whole from a fractional part.
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: _Toc169009749]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intentions:
model and represent unit fractions, and their multiples, to complete a whole on a number line
represent fractional quantities equal to and greater than one
	Lesson core concept: a fraction is part of a whole.
Core concept learning intention:
model equivalent fractions as lengths
	Lesson duration: 60 minutes
Resource 1 – Zainab’s work sample
Resource 2 – fraction comparisons
Digital devices
Writing materials

	Lesson 2
Daily number sense learning intention:
represent fractional quantities equal to and greater than one
	Lesson core concept: fractions can be represented as measures by partitioning length.
Core concept learning intentions:
generate and describe patterns
model equivalent fractions as lengths
	Lesson duration: 65 minutes
Resource 3 – the whole strip
Resource 4 – equivalent fractions
Digital devices
Writing materials

	Lesson 3
Daily number sense learning intention:
represent fractional quantities equal to and greater than one
	Lesson core concept: number lines are important models used to represent fractions.
Core concept learning intentions:
investigate number sequences involving related multiples
model and represent unit fractions, and their multiples, to a complete a whole on a number line
	Lesson duration: 60 minutes
Resource 5 – water jugs 1
Resource 6 – water jugs 2
Resource 7 – whole water jug
Digital devices
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: there are fractions between any 2 whole numbers on a number line.
Core concept learning intentions:
generate and describe patterns
represent fractional quantities equal to and greater than one
	Lesson duration: 60 minutes
Resource 8 – number line 0–2
Resource 9 – fraction patterns
Writing materials

	Lesson 5
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: connections can be made between fractions and decimals.
Core concept learning intentions:
extend the application of the place value system from whole numbers to tenths and hundredths
represent fractional quantities equal to and greater than one
	Lesson duration: 65 minutes
Resource 10 – representations 1
Resource 11 – representations 2
Resource 12 – representations beyond 1
Digital devices
Glue
Paper strips
Plastic Australian coins and notes
Writing materials

	Lesson 6
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: comparisons can be made between fractions.
Core concept learning intentions:
make connections between fractions and decimal notation
model equivalent fractions as lengths
	Lesson duration: 65 minutes
Resource 13 – money wall
Resource 14 – Australian coins
Resource 15 – tenths and hundredths
Resource 16 – hundredths number line
Resource 17 – hundredths
Resource 18 – Maths Busters
Digital devices
Plastic Australian coins and notes
Writing materials

	Lesson 7
Daily number sense learning intention:
represent money values in multiple ways
	Lesson core concept: fractions can make and exceed the whole.
Core concept learning intentions:
make connections between fractions and decimal notation
model equivalent fractions as lengths
represent fractional quantities equal to and greater than one
	Lesson duration: 60 minutes
Resource 19 – canteen price list
Resource 20 – number line 0–3
Resource 21 – missing symbols
Resource 22 – two groups
Writing materials
Workbooks

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: number lines can be extended beyond one.
Core concept learning intentions:
make connections between fractions and decimal notation
represent fractional quantities equal to and greater than one
	Lesson duration: 60 minutes
Resource 23 – student misconceptions
Digital devices
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc169009750]Lesson 1
Core concept: a fraction is part of a whole.
[bookmark: _Toc147914074][bookmark: _Toc169009751]Daily number sense – recreating the whole – 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 a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
model and represent unit fractions, and their multiples, to complete a whole on a number line
represent fractional quantities equal to and greater than one.
	Students can:
recreate the whole unit from a fractional part (, ,  and )
rename 2 halves, 3 thirds, 4 quarters, 5 fifths, 6 sixths, 8 eighths and 10 tenths as one whole.


Display Polypad – Virtual manipulatives. Place an orange whole length and pink one-quarter length onto the workspace (see Figure 1).
[bookmark: _Ref160124531][bookmark: _Ref162337330]Figure 1 – example of a fraction bar showing one whole and 4 quarters
[image: An orange bar representing one whole. Underneath is a bar 1/4 of the length coloured pink. Three additional quarters have been drawn and labelled, next to the pink quarter bar to show that 4/4 = 1 whole. ]
Note: when a fraction bar is selected and added to the workspace, it will represent the whole. Each bar will need to be split and fractional parts deleted to leave one remaining fractional part (see Figure 1). If possible, pre-prepare the workspace with one-quarter (  ), one-third (  ), one-fifth 
(  ), one-sixth (  ) and one-tenth (  ) placed on the side of the screen.
Model using the pen tool to recreate the whole length. Draw rectangular bars to represent the missing quarters.
Explain that the length of the pink bar can be named as 4 quarters or one whole. Label each fractional part with one-quarter (  ) and record the fractional notation = 1 (see Figure 1).
[bookmark: _Int_NyMO6pjO]Draw attention to the equals sign (=). Explain that the symbol represents equality between the values written on both sides of the sign.
Repeat recreating the whole using thirds, fifths, sixths and tenths. Select students to draw and label the missing fractional parts and record the fractional notation for the whole using the equals sign. For example,  = 1.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recreate the whole unit from a fractional part ( , ,  and )? [MAO-WM-01, MA2-PF-01]
Can students rename 2 halves, 3 thirds, 4 quarters, 5 fifths, 6 sixths, 8 eighths and 10 tenths as one whole? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5.


[bookmark: _Core_lesson_–][bookmark: _Toc147914075][bookmark: _Toc169009752]Core lesson – comparing fractions – 40 minutes
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 are learning to:
model equivalent fractions as lengths.
	Students can:
recognise the need to have equal wholes to compare partitioned fractions
represent fractions with the same-size whole to make valid comparisons (denominators of 2, 4 and 8; 3 and 6; 5 and 10).


Display Resource 1 – Zainab’s work sample. Explain that Zainab says these 2 bar models prove that one-quarter (  ) is equal to one-half (  ). Ask:
Do you agree or disagree with Zainab? Why or why not?
What do you notice about the 2 bar models?
What might Zainab have misunderstood to make this statement? (The need for same-sized wholes to compare the size of fractional parts).
Students use a whiteboard to draw how Zainab should change her bar models to make a more accurate comparison.
Note: this is an opportunity for formative assessment which could guide the next steps in the lesson.
Display Fractions by The Math Learning Center. Select the second icon from the left on the bottom navigation pane to add rectangular fraction bars to the workspace.
Create 2 fraction bars showing quarters and 2 fraction bars showing eighths.
Position the fraction bars so that one representing quarters is above one representing eighths.
Use the arrows on the fraction bars to change the sizes of the wholes. Create an example where quarters and eighths are represented on different-sized wholes. Make a second example where they are on the same-sized whole (see Figure 2).
[bookmark: _Ref160124568]Figure 2 – non-example and example of same-sized whole
[image: Two diagrams which show an example and a non-example of a same sized whole. The non-example shows a yellow bar with 8 equal parts with a blue bar with 4 equal parts above it. As the parts are the same size, the wholes are not equal. The second example compares fractional parts using the same-sized whole. The yellow bar has 8 equal parts and above it is a blue bar with 4 equal parts. ]
Explain that to compare the fractional parts of a length, the same-sized whole is required. For example, if Zainab wanted to compare one-quarter (  ) and one-eighth (  ), the same-sized whole is required.
Model creating a fraction wall displaying halves, thirds, quarters, fifths, sixths, eighths and tenths using Fractions ensuring that each whole is equal in length to one another.
Students recreate the modelled fraction wall on their own device using Fractions.
Note: fraction notation can be added to the side of each bar by selecting the fourth icon from the left on the bottom navigation pane. Fractional parts of each bar can be coloured by using the sixth icon from the left on the bottom navigation pane. The fraction notation will change to match the number of coloured segments for each fraction bar. The pen or text tools on the right-hand side navigation pane can be used to record student thinking.
Colour fractional parts to represent equivalence to one-half. Use fraction notation and the equals sign to show equivalence (see Figure 3).
[bookmark: _Ref160124595]Figure 3 – coloured fractional parts equivalent to one-half
[image: A diagram which shows coloured fractional bars equivalent to one half. The first bar has 2 equal parts and one part is coloured blue (1/2). The next bar is partitioned into 3 white equal parts. The next bar is partitioned into 4 equal parts and 2 parts are coloured pink (2/4). The next bar is partitioned into 5 white equal parts. The next bar is partitioned into 6 equal parts and there are 3 parts coloured green (3/6). The next bar is partitioned into 8 equal parts and there are 4 parts coloured yellow (4/8).  The next bar is partitioned into 10 equal parts and 5 parts are coloured orange (5/10). A number sentence below reads: 1/2 = 2/4 = 3/6 = 4/8 = 5/10.]
Ask: Is it possible to represent a fraction equivalent to one-half using thirds or fifths on the fraction wall?
Explain that when a whole is partitioned into an odd number of parts, for example thirds or fifths, there is no equivalent fraction to one-half.
Students take a screenshot of the workspace to record equivalent fractions equivalent to one-half.
Fraction walls are reset by students. They click on the coloured fractional parts to return them to white.
Students use colours on the fraction wall to identify equivalent fractions for:


.
Students share the equivalent fractions identified.
Draw the symbols for greater than and less than on the board. Explain that these symbols can be used to record comparisons between numbers.
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 to use these symbols in context.
[bookmark: _Hlk168587888]Model comparing partitioned fractions by colouring  and  on the fraction wall using Fractions.
Discuss the use of the less than  and greater than  symbols.
Ask: Which fraction is smaller? Students record this on the workspace using the symbol for less than  (see Figure 4).
[bookmark: _Ref160124628]Figure 4 – using the less than symbol to compare partitioned fractions
 [image: A fraction wall showing how to use the 'less than' mathematical symbol to compare partitioned fractions. The fraction wall has a white bar partitioned into 2 equal parts. The next bar is partitioned into 3 equal parts. The next bar is partitioned into 4 equal parts and 3 parts are coloured pink (3/4). The next bar is partitioned into 5 equal parts. The following bar is partitioned into 6 equal parts. The next bar is partitioned into 8 equal parts and 7 parts are coloured yellow (7/8).  The final bar is partitioned into 10 equal parts.

The 2 coloured bars are proving that 3/4 is less than 7/8.]
Students compare fractions by representing and recording greater than, less than or equal to number sentences on Resource 2 – fraction comparisons.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot represent fractions with the same-size whole to make valid comparisons (denominators of 2, 4 and 8; 3 and 6; 5 and 10).
Students make comparisons between fractional amounts with denominators of 2, 4 and 8 only. They discuss and compare the unit fractions.
Students use 2 different length strips of paper to repeatedly halve them, creating eighths. They colour one-eighth (  )on both strips and compare the size of the fractional part.
	Students can represent fractions with the same-size whole to make valid comparisons (denominators of 2, 4 and 8; 3 and 6; 5 and 10).
Students make comparisons by plotting fractions on a number line.
Challenge students to create number sentences using 2 or more greater than or less than symbols. For example,    .


[bookmark: _Toc147914076][bookmark: _Toc169009753]Discuss and connect the mathematics – 10 minutes
Display the fraction wall on Fractions used at the start of the lesson.
Students turn and talk to identify any fractions greater than three-quarters (  ).
Record class responses on the board. Ask: What did you notice? (There is more than one fractional amount that is greater than three-quarters.)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the need to have equal wholes to compare partitioned fractions? [MAO-WM-01, MA2-PF-01]
Can students represent fractions with the same-size whole to make valid comparisons (denominators of 2, 4 and 8; 3 and 6; 5 and 10)? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 3B.3.




[bookmark: _Lesson_2][bookmark: _Toc169009754]Lesson 2
Core concept: fractions can be represented as measures by partitioning length.
[bookmark: _Toc147914078][bookmark: _Toc169009755]Daily number sense – fractional parts beyond one – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent fractional quantities equal to and greater than one.
	Students can:
regroup fractional parts beyond one.


Note: fractions can be renamed in multiple ways. For example,  can be renamed or  or . In the syllabus, the expression ‘fraction greater than one’ is used instead of the terms ‘improper fraction’ or ‘mixed numeral’.
1. Explain that when representing quantities greater than one whole, the fraction can be renamed in multiple ways. For example, one and one-third (1  ) can be renamed as four-thirds (  ) and still represent the same fractional amount.
1. Draw a rectangular strip on the board and explain that the strip represents a whole length. Ask: How could you create a strip 3 halves the length of the original whole?
1. Students Think-Pair-Share how a strip 3 halves the length of the original whole could be created.
1. Draw a strip the same length as the whole and model partitioning it in half. Draw an additional half-length to represent 3 halves. Record the fractional notation next to the strip as . Explain that 3 halves can also be renamed as one and a half (  ).
1. Provide students with Resource 3 – the whole strip. Students continue the strip by drawing to represent 6 quarters, 5 thirds and 7 sixths the length of the whole. Record the fractional notation next to each strip. For example,  = ;  = ;  = .
1. Students regroup and share their work with a peer. Ask the following questions:
Are your drawings the same length as a classmate’s?
What strategy did you use to determine how long the drawing of the strip needed to be?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students regroup fractional parts beyond one? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5.


[bookmark: _Toc147914079][bookmark: _Toc169009756]Core lesson – vertical fraction walls – 40 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 are learning to:
generate and describe patterns
model equivalent fractions as lengths.
	Students can:
model, describe and record patterns of multiples
represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines.


1. Display Polypad fraction bars and create a vertical fraction wall showing one-whole, halves, quarters and eighths (see Figure 5).
Note: this may be the first time students have seen a vertical fraction wall and number line. To create it, first build a horizontal fraction wall, then click and highlight it. Rotate the entire wall 90 degrees to the left using the black circle attached to the top bar. When creating a vertical number line, zero should be placed at the bottom and one should be placed at the top. Connections can be made to a thermometer, height measurement, measuring jugs or alternative scaled instruments.
[bookmark: _Ref160124664]Figure 5 – example of a vertical fraction wall and number line
[image: A vertical fractions wall. The first vertical bar is gold and shows one whole (1/1). The second vertical bar is orange and shows 2 equal parts, each labelled 1/2. The third vertical bar is pink and shows 4 equal parts each labelled 1/4.  The fourth, last bar is blue and shows 8 equal parts each labelled 1/8. On the right, parallel to the vertical fraction wall, is a number line zero to one and at the half way point the marker is labelled, 1/2, 2/4 and 4/8. ]
Using the construction and drawing tools, create a number line to the right of the vertical fraction wall. Make it slightly longer than the whole. Label 0 and 1 in line with the start and end of the fraction wall. Draw arrows at either end to indicate that the number line continues.
Make a mark at the halfway point. Ask students to identify any fractions that could be placed on the number line at this point. Record the fraction notation for ,  and  (see Figure 5).
Using a digital device, students use Polypad fraction bars to create their own vertical fraction wall representing halves, thirds, fifths, sixths and tenths and number line from 0–1.
Students identify and record the equivalent fractions for the following on their number line (see Figure 6):



.
[bookmark: _Ref160124706]Figure 6 – students recording of equivalent fractions on a vertical number line
[image: A vertical fractions wall. The first vertical bar is orange and shows one whole partitioned as 2 equal halves. The second vertical bar is red and is partitioned as 3 equal thirds. The third vertical bar is purple and is partitioned as 5 equal fifths. The fourth bar is blue and is partitioned as 6 equal sixths and the last bar is green and is partitioned as 10 equal tenths. On the right parallel to the vertical fraction wall is a number line zero to one and there are markers to show equivalent fractions for 1/5 and 2/10, 1/3 and 2/6 and 4/6 and 2/3 and 8/10 and 4/5.]
Students take a screenshot of their number line to record their work.
Regroup and select students to share the equivalent fractions they identified.
Record these equivalent fractions on the board using the equal symbol. For example, = , = .
Students Think-Pair-Share using the questions from the prompt table.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Consider the fractions =  and  = . What patterns do you notice between these equivalent fractions?
	When I represent on a bar, I can make the thirds into sixths by halving. For every third there are 2 sixths = . So,  = ,  = ,  =  and so on.
When I represent  on a bar, I can make the fifths into tenths by halving. For every fifth there are 2 tenths =. So, = , = ,  =  and so on.
In the example = , I can see a pattern of halving. The number of parts we have (numerator) are 8 or 4 and the number of parts in the whole (denominator) are 10 or 5. Four is half of 8 and 5 is half of 10. This pattern works for =  as well.

	Do you notice the same patterns with the equivalent fractions ,  and ?
	For each fraction, the number of fractional parts we have (numerator) is always half the total number of parts that makes up the whole (denominator). For example, in , 3 is half of 6.
When I represent these fractions on a bar model, the number of parts the whole has been partitioned into (halves, sixths and tenths) can be halved. Each fraction ,  and  represents half of the whole.
I realised that if the whole is partitioned into an even number of parts, you could always find an equivalent fraction to half. If the whole is partitioned into an odd number of parts, there is no equivalent fraction to half. For example, I can’t represent an equivalent fraction using fifths or thirds.


Note: fractions represent the relationship between multiplication and division. They are a comparison of the fractional part to the whole.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot represent and describe patterns modelled as lengths for equivalent fractions.
Provide coloured rods to model equivalent fraction lengths. Support students to name and label the equivalent fractions.
Support students to use their fraction wall. Identify equivalent lengths and fractions beginning with halves, quarters and eighths.
	Students can represent and describe patterns modelled as lengths for equivalent fractions.
Students explore patterns and equivalent fractions including ninths and twelfths.
Challenge students to create an equivalent fraction pattern with missing elements for a partner to solve.


[bookmark: _Toc147914081][bookmark: _Toc169009757]Consolidation and meaningful practice – 10 minutes
Display Resource 4 – equivalent fractions. Students write the number sentences on Polypad fraction bars using the drawing tool.
Ask:
How did your knowledge of multiples help you solve the problems?
Can you think of another equivalent fraction for one of the number sentences? For example, =  = .
Note: although twelfths are not explicitly included in the syllabus, the example highlights the multiplicative pattern of equivalent fractions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model, describe and record patterns of multiples? [MAO-WM-01, MA2-MR-01]
Can students model represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, NPA4
InF5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 3B.3.




[bookmark: _Lesson_3][bookmark: _Toc169009758]Lesson 3
Core concept: number lines are important models used to represent fractions.
[bookmark: _Toc147914082][bookmark: _Toc169009759]Daily number sense – fraction line beyond 1 – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent fractional quantities equal to and greater than one.
	Students can:
represent totals of halves, thirds, quarters and fifths that extend beyond one.


1. Draw a number line on the board and label it 0–2. Ask:
What does a number line from 0–2 tell us? (There are 2 wholes. Fractions bigger than 1 can also be placed on this number line).
Where would 1 be placed on this number line? (In between 0 and 2. It must be exactly halfway).
Note: this is an opportunity for formative assessment which could guide the next steps in the lesson.
Students use writing materials to draw a 0–2 number line and label the position of 0, 1 and 2. They partition the number line into fifths from 0–2.
Students record the following fractions on their number line:


.
1. Draw attention to the fraction . Ask: How this fraction could be renamed? (9 fifths). Students record  on their number lines.
1. Students rename and label seven-fifths on their number line ().
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent totals of halves, thirds, quarters and fifths that extend beyond one? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5.


[bookmark: _Toc147914083][bookmark: _Toc169009760]Core lesson – from bar models to number lines – 40 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 are learning to:
investigate number sequences involving related multiples
model and represent unit fractions, and their multiples, to a complete a whole on a number line.
	Students can:
investigate number patterns involving related multiples
determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds) (Reasons about relations)
recreate the whole unit from a fractional part ( ,,  and ).


[bookmark: _Hlk168577953]This activity is an adaption of Unit Fractions from National Centre for Excellence in the Teaching of Mathematics by the Tribal Group PLC.
Display Resource 5 – water jugs 1. Explain that it shows a water jug that is one-quarter full. One-quarter (  ) can be represented on a bar model or a number line.
Model recording one-quarter ( ) on the bar models and number lines (see Figure 7).
[bookmark: _Ref160124769]Figure 7 – example of recordings for 
[image: A diagram representing a jug as a vertical rectangle that is marked with a blue mark showing that it is 1/4 full of water. On the right is a jug that shows an arrow pointing at the 1/4 mark with no blue water marking. To the right is a jug labelled zero at the bottom and 1 at the top and there is an arrow marker showing 1/4. To the right is a vertical number line labelled zero to 1 with an arrow marker showing 1/4. On the right is a horizontal number line labelled zero to 1 and the arrow marker is showing 1/4 on the number line.]
Ask: How much more water would be needed to make the jug full if the jug was one-quarter ( ) full?
Explain that a complementary fraction is the fractional part needed to complete the whole. Record three-quarters (  ) as the complement on the right-hand side of Resource 5 – water jugs 1.
Select students to model completing the second example showing half, on the class display.
Provide students with Resource 6 – water jugs 2. Students label each representation for the first and second jugs with the appropriate fraction. Then they record the complementary fraction for each.
Regroup and explain that for the third jug, students need to use the fractional part one-eighth ( ) to recreate the whole jug.
Students explain the steps they take to recreate the whole on Resource 6 – water jugs 2. They record their thinking in words, diagrams or number lines.
Regroup and select students with different methods of recreating the whole to share their process with the class. Reflect on the efficiency and accuracy of the methods used.
Pose the following question: A jug is one-quarter (  ) full. How could this be represented as an equivalent fraction using eighths?
Students Think-Pair-Share using the questions from the prompt table.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How did you solve the task?
	I knew that eighths are made when I halve quarters (repeated halving). There was  and I halved it. It gave me 2 parts which is .

	What did you visualise or draw to solve this task?
	I visualised partitioning a line into 4 and 8 parts. I could see that two-eighths would be the same as one-quarter.


Write the statements below on the board. Students Think-Pair-Share and determine whether they are true or false:
If a jug is  full, I need  to make it full.
If a jug is  full, the complementary fraction is .
Students share their thinking and justify their responses, linking back to patterns of multiples.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds).
Students refer to a fraction wall to determine the complementary fraction required to fill each jug.
Provide students with a small strip of paper. They use it to iterate the fractional parts required to create the whole.
	Students can determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds).
Students find the complementary fraction with related denominators. For example, the complementary fraction of = , , .
Challenge students to represent 4 halves, 8 fifths and 5 thirds on bar models and number lines.


[bookmark: _Toc147914084][bookmark: _Toc169009761]Consolidation and meaningful practice – 10 minutes
Provide students with a copy of Resource 7 – whole water jug. Students recreate the whole unit from the given fractional amount by drawing the whole jug and labelling the number line.
Ask students how this task proves that 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 students investigate number patterns involving related multiples? [MAO-WM-01, MA2-MR-01]
Can students determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds) (Reasons about relations)? [MAO-WM-01, MA2-PF-01]
Can students recreate the whole unit from a fractional part ( ,,  and )? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, NPA4
InF5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4A.1, 4A.2, 4A.3.




[bookmark: _Lesson_4][bookmark: _Toc169009762]Lesson 4
Core concept: there are fractions between any 2 whole numbers on a number line.
[bookmark: _Toc147914086][bookmark: _Toc169009763]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: _Toc147914087][bookmark: _Toc169009764]Core lesson – fraction lines beyond one – 40 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 are learning to:
generate and describe patterns
represent fractional quantities equal to and greater than one.
	Students can:
create and continue a variety of number patterns that increase or decrease by a constant amount
represent totals of halves, thirds, quarters and fifths that extend beyond one
determine the relative location of one-quarter and one-half when a number line extends beyond one.


2. Explain that fractions expand our number system. They provide an infinite set of numbers between any 2 whole numbers. This allows for the number system to be very precise.
1. Draw a number line from 0–2 on the board. Record  on the number line by segmenting the section between 1 and 2 into half.
Identify  on the number line by halving the line between 1 and . Ask:
Is it possible to rename  and ? (Yes. Record  and  on the number line).
Can you identify any additional numbers that come between 1 and 2?
Students Think-Pair-Share to identify additional numbers that come between 1 and 2.
Provide pairs with Resource 8 – number line 0–2. Students partition the number lines and record the fractions to match the titles (see Figure 8).
[bookmark: _Ref162346506]Figure 8 – student work sample
[image: Three student work samples. Each sample is a number line marked 0 to 2, with a 1 spaced at the halfway point. The first sample is labelled ‘quarters’, the second is labelled ‘thirds’ and the third sample is labelled ‘fifths’. On each sample quarters, thirds and fifths have marked all the way up to the whole number 2, and are recorded accurately on the number line.]
Students name and record the fractions in multiple ways. For example,  and .
Regroup and select a student work sample to display for discussion.
Students Think-Pair-Share using the questions from the prompt table below.
	Prompts
	Anticipated student responses

	How could we rename the numbers 1 and 2 on the number lines?
	1 could be renamed 3 thirds, 4 quarters or 5 fifths and 2 could be renamed 6 thirds, 8 quarters and 10 fifths.

	Did finding half help you to find quarters, thirds or fifths?
	I visualised half of the halves to locate quarters.
I knew from practising the thirding strategy that thirds were smaller than halves and could visualise the markings for thirds.
I looked at a fraction wall and saw that the position of  is halfway between  and .
I visualised 5 equal parts in between 0 and 1 and 1 and 2 and made marks on the number line to make fifths.

	How could you use your knowledge of related multiples to find additional fractions between 0–2? (Try using, eighths, sixths or tenths).
	I could add eighths to my number line marked in quarters by halving the quarters.
I know that 10 is a multiple of 5 so I could find tenths on the number line partitioned into fifths. I would halve each fifth to place tenths on the number line.


Refer to the 0–2 number line on the board. Record the fractions between 1 and 2 in fifths on the number line.
Display Resource 9 – fraction patterns underneath or next to the number line.
Students Think-Pair-Share using the questions from the prompt table below.
	Prompts
	Anticipated student responses

	Can you see any patterns?
	When I read the table horizontally, the numbers in each row are increasing by one-fifth.
When I read the table vertically, the fraction in the first row has been renamed in the second row.

	How can you compare the fractions in the first row to one?
	The numbers in the first row represent a whole and an additional fractional part.

	How can you compare the fractions in the second row to one?
	In the second row, the number of parts we have is greater than the number of parts the whole has been partitioned into. For example, six-fifths is one whole and one extra fifth.
 represents 2 wholes because double 5 is 10.

	What would come next in each pattern?
	



This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot create and continue a variety of number patterns that increase or decrease by a constant amount.
Provide students with interlocking cubes to physically represent each fractional amount in the pattern.
Students cannot determine the relative location of one-quarter and one-half when a number line extends beyond one.
Provide 2 paper strips of equal length and fold each into quarters. Students paste the first strip on a piece of paper. They draw a number line from 0–1 using the edge of the strip, labelling the position of halves and quarters. Students paste the second strip to the right of the first, ensuring no gaps between the strips. They extend the number line to 2 and label the additional halves and quarters between 1 and 2.
	Students can create and continue a variety of number patterns that increase or decrease by a constant amount.
Students create and continue fraction number patterns involving sixths, eighths or tenths.
Students can determine the relative location of one-quarter and one-half when a number line extends beyond one.
Students determine the relative location for fifths, sixths, eighths and tenths on a number line that extends beyond one.
Challenge students to create number lines that extend between 2 consecutive 2-digit numbers. For example, between 11 and 12.


[bookmark: _Toc147914088][bookmark: _Toc169009765]Discuss and connect the mathematics – 10 minutes
Students refer to their number lines and name a fraction:
close to zero
close to 
close to .
Write the following problem on the board: Kevin says there is a fraction between  and . Is he correct? Ask:
How can you show that Kevin’s thinking is correct or incorrect?
How can you use a number line to prove this?
Students can refer to the fraction wall or draw a diagram to help solve this task.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create and continue a variety of number patterns that increase or decrease by a constant amount? 
[MAO-WM-01, MA2-MR-01]
Can students represent totals of halves, thirds, quarters and fifths that extend beyond one? [MAO-WM-01, MA2-PF-01]
Can students determine the relative location of one-quarter and one-half when a number line extends beyond one? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3
InF5, InF6.




[bookmark: _Lesson_5][bookmark: _Toc169009766]Lesson 5
Core concept: connections can be made between fractions and decimals.
[bookmark: _Toc147914090][bookmark: _Toc169009767]Daily number sense – make the amount – 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 a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
· represent money values in multiple ways.
	Students can:
· recognise the relationship between dollars and cents
· represent equivalent amounts of money using different denominations.


1. Revise Australian coin and note denominations. Record these on a class anchor chart.
Note: plastic coins and notes can be used during this activity. Current Australian coins in circulation can be identified at Royal Australian Mint. Current Australian notes in circulation can be identified at Reserve Bank of Australia.
1. In pairs, provide students access to a digital device and the following website: Maths Is Fun.
1. Students take turns creating different combinations of coins that combine to make one dollar.
Ask:
How many ways could you make one dollar?
Did you find all the ways? How do you know?
Did you notice any patterns? Describe them.
What is the least or greatest number of coins used to make one dollar?
What was challenging about the activity?
Tell students that Gemma has 5 coins. Ask:
How much money might she have?
What is the smallest amount of money she could have? How do you know?
What is the largest amount of money she could have? How do you know?
· What if she still had 5 coins, but only 10 cents and/or 20 cent coins? How much might she have now? Can you find all the possibilities?
How do you know you have found them all?
Note: challenge students by varying the amount, for example making $5 in different ways.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the relationship between dollars and cents? [MAO-WM-01, MA2-AR-01]
Can students represent equivalent amounts of money using different denominations? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnM2, UnM3, UnM4.


[bookmark: _Toc147914091][bookmark: _Toc169009768]Core lesson – making, naming and recording tenths – 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 are learning to:
extend the application of the place value system from whole numbers to tenths and hundredths
represent fractional quantities equal to and greater than one.
	Students can:
recognise that 10-tenths is recorded as 1.0 and regroup when using decimal notation
represent and compare tenths as decimals using linear representations
regroup fractional parts beyond one.


[bookmark: _Hlk168578140]This activity is an adaptation of ‘The fifthing strategy’ from Teaching Mathematics: Foundation to middle years by Siemon et al and Partitioning by Siemon.
Note: photocopy Resource 11 – representations 2 back-to-back, as students will need 2 copies.
[bookmark: _Ref159863662]Model folding a paper strip into fifths by visualising quarters. Then, estimate a fifth as less than one-quarter ( ). Use the fifth to create the first fold.
The rest of the strip can be folded in half, then half again. If 5 equal partitions are not created, adjust the first fold and try again (see Figure 9).
[bookmark: _Ref162347584][bookmark: _Ref162347483][bookmark: _Ref162347490]Figure 9 – folding fifths
[image: Five steps to fold a strip of paper into fifths. 
Step 1: visualise quarters. Bar model shows strip divided into quarters. 
Step 2: estimate 1/5 and fold. Bar model shows quarters and a remaining length. 
Step 3: fold remaining piece in behind the folded part. Bar model shows the fold. 
Step 4: fold remaining piece in behind the folded piece again. Bar model shows the folds. 
Step 5: open folds. Bar model shows 5 equal parts.]
Students explore this method of folding fifths.
Ask:
How did you know that the strip had been accurately partitioned into fifths? (The 5 parts have an equal size.)
How can 10 equal parts or tenths be made from a strip folded into fifths? (The fifths can be folded in half to make tenths.)
How are tenths and fifths related multiplicatively? (10 is a multiple of 5 so tenths are related to fifths.)
When working with whole numbers, double 5 is 10. Why doesn’t this work for fractions? (The denominator shows how many parts one whole has been partitioned into. The larger the denominator, the smaller each part is. Tenths are small than fifths.)
Note: fractions behave differently to whole numbers. Students often have a misconception that any time multiplication is used as an operation, it will result in a larger number. This is not the case where multiplication involves a fraction. This results in a smaller number.
Students fold their strip of paper to produce tenths.
Draw a 0–1 number line on the board. Partition the line into 5 equal parts and model halving the fifths to create tenths.
Label the number line in tenths. For example, , , ,  and so on.
Write 0.1 on the number line at the same point as  . Explain that even though the way we record the decimal and the fraction look different, they are equivalent. Both the decimal 0.1 and the fraction  are read as ‘one-tenth’.
Record the decimals 0.3, 0.5 and 0.8 on the number line. Ask:
How would these be read? (three-tenths, five-tenths and eight-tenths).
Can 0.5 be read a half? Why or why not? (Yes, because five-tenths is equivalent to a half.)
Students turn and talk about their answer, explaining their reasoning.
Select students to record the remaining decimals on the number line.
Display Resource 10 – representations 1. Model how to make, name and record three-tenths (  ) (see Figure 10).
[bookmark: _Ref162347893]Figure 10 – example of modelling and recording tenths
[image: A bar model with 10 equal parts. There are 3 parts coloured blue to show 3/10. Underneath there is a number line labelled zero to one and a marker to show 3/10 and also the decimal notation 0.3. Underneath there is a model showing instructions to make, then record, then read and name. To the left of the instructions it states three-tenths can also be renamed as zero ones and three-tenths. There is a place value chart on the right which shows zero whole ones and 3 tenths. There is a box which shows the decimal notation 0.3 and underneath the fraction 3/10.]
Students glue their strip of paper with fold lines indicating tenths, at the top of Resource 11 – representations 2. They draw a number line underneath the strip. Students label their number line with decimals and fractions as tenths.
Students complete Resource 11 – representations 2 for:
4 tenths
5 tenths
9 tenths
10 tenths.
Regroup and ask students to share what they noticed when making, naming and recording 10 tenths. Identify that 5 tenths is a half, and 10 tenths is a whole.
Write the numbers  and 1.4 on the board. Ask: What do you notice? What these numbers indicate? (They are both one whole and four-tenths.)
Draw a number line 0–2 on the board and ask where  or 1.4 would be placed.
Using Resource 12 – representations beyond 1, students make, name and record the multiple ways  or 1.4 can be represented.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot represent and compare tenths as decimals using linear representations.
Support students to connect the partitioned fraction strip on Resource 11 – representations 2 to the number line below, representing five-tenths and ten-tenths only.
	Students can represent and compare tenths as decimals using linear representations.
Students use a number line to compare the decimals 2.1, 1.8, 0.9 and 0.3.
Challenge students to choose some decimals for a partner to represent on a number line.


[bookmark: _Toc147914092][bookmark: _Toc169009769]Discuss and connect the mathematics – 5 minutes
Regroup and discuss the ways one whole and 4 tenths can be represented.
Students identify a decimal larger than 1.4 but smaller than 2.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise that 10-tenths is recorded as 1.0 and regroup when using decimal notation? 
[MAO-WM-01, MA2-RN-02]
Can students represent and compare tenths as decimals using linear representations? [MAO-WM-01, MA2-RN-02]
Can students regroup fractional parts beyond one? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6
InF5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3, 4D.7, 4D.8.




[bookmark: _Lesson_6][bookmark: _Toc169009770]Lesson 6
Core concept: comparisons can be made between fractions.
[bookmark: _Toc147914094][bookmark: _Toc169009771]Daily number sense – money wall – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent money values in multiple ways.
	Students can:
represent equivalent amounts of money using different denominations
perform calculations with money, including finding change.


This activity is an adaptation of Classroom talk: Money Wall moments [PDF 275 KB] from the Mathematics Hub by the Commonwealth of Australia.
1. Display Resource 13 – money wall. Ask: What do you notice about the blank money wall?
1. Ensure students recognise and understand that each row in the money wall is made up of double the parts of the row above. Make connections to a fraction wall that shows one whole, 2 halves, and 4 quarters. Identify that every row is equivalent; they have the same value.
1. Provide pairs of students with Resource 13 – money wall and four 5 cent coins, eight 10 cent coins, eight 20 cent coins, four 50 cent coins, two $1 coins and one $2 coin.
Note: if no plastic Australian coins are available, use Resource 14 – Australian coins.
Model placing a 20-cent coin in the top row of the money wall (see Figure 11).
[bookmark: _Ref160124972]Figure 11 – example of the first row representing the one whole of a money wall
[image: An example of a money wall to represent one whole. The table has 3 equal rows. The first row is a bar representing a whole and there is a 20 cent Australian coin in the middle. The second row has 2 equal parts and the parts are empty. The third row has 4 equal parts and the parts are empty.]
Ask: What would make the next row of coins? Remind students the next row demonstrates 2 coins that are equivalent to 20 cents. Select students to share their ideas (see Figure 12).
[bookmark: _Ref160125024]Figure 12 – example of the second row of a money wall
[image: An example of a money wall to represent one whole. The table has 3 equal rows. The first row is a bar representing a whole and there is a 20 cent Australian coin in the middle. The second row has 2 equal parts and the parts each have a 10 cent coin. The third row has 4 equal parts and the parts are empty.]
Ask: What would make the next row of coins? Remind students that the next row demonstrates 4 coins that are equivalent to 20 cents. Students add the total of the coins together (see Figure 13).
[bookmark: _Ref160125056]Figure 13 – example of a completed money wall
[image: An example of a money wall to represent one whole. The table has 3 equal rows. The first row is a bar representing a whole and there is a 20 cent Australian coin in the middle. The second row has 2 equal parts and each part has a 10 cent coin. The third row has 4 equal parts and each part has a 5 cent coin. ]
Students create money walls with 80 cents, $1.40 and $2.80 in the top row. Add the total for each money wall.
Share responses as a class. Ask:
Is there only one solution for each amount? How do you know?
Did you notice any patterns? Can you describe them?
Can you complete a money wall with $3.25 in the top row? Why or why not?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent equivalent amounts of money using different denominations? [MAO-WM-01, MA2-AR-01]
Can students perform calculations with money, including finding change? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnM4, UnM5, UnM6.


[bookmark: _Toc147914095][bookmark: _Toc169009772]Core lesson – making, naming and recording hundredths – 40 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 are learning to:
make connections between fractions and decimal notation
model equivalent fractions as lengths.
	Students can:
compare and order decimals of up to 2 decimal places
make connections between fractions and decimal notation for key benchmark values
represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines.


Note: the concepts explored in this lesson were introduced in Stage 2 Unit 31.
Draw a number line from 0–1 on the board.
Model marking fifths on the number line. Halve each fifth and make a mark to indicate tenths. Record tenths on the line using decimal notation.
[bookmark: _Hlk168993336]Pose the following problem: Bianca says that decimals could be placed on the number line between two-tenths ( ) and three-tenths ( ). Is this true?
Students turn and talk and determine whether this statement is true.
Display Resource 15 – tenths and hundredths. Explain that hundredths can also be placed on a number line in between tenths.
Ask:
If there are 10 tenths between any 2 whole numbers, how many hundredths would be between any 2 whole numbers?
If tenths are represented with one numeral after the decimal point, how would hundredths be represented as decimals?
How would hundredths be represented on a number line 0.2–0.3 in decimal notation? (Record the values for hundredths between 0.2 and 0.3 on Resource 15 – tenths and hundredths).
How do we read decimals with hundredths? (For example, 0.27 is named as 27 hundredths).
How are hundredths written as a fraction? (Highlight for students that the language of hundredths gives a clue to the fractional notation).
Note: to support place value conceptual understanding, 5.37 would be read as ‘five and thirty-seven hundredths’. The word ‘and’ connects the decimal fraction with the whole number and makes a connection with common fractions.
Write  =  on the board and ask whether this statement is true. Ensure students understand that these are equivalent fractions.
Display Resource 16 – hundredths number line. Ask:
What do you notice about this number line?
How can you use the number line to prove that   ?
Where would 0.5 (read as 50 hundredths) be placed on this number line? How can we name this as a fraction? (  or ).
Where would 0.25 (read as 25 hundredths) be placed on this number line? How can we name this as a fraction? ( or ).
Display Resource 17 – hundredths and model making, naming and recording 25 hundredths (see Figure 14).
[bookmark: _Ref160125126]Figure 14 – example of modelling and recording hundredths
[image: An example of modelling and recording hundredths. There is a number line marked in tenths and hundredths with a blank number line labelled zero to 1. 
0.25 has been marked on the blank number line. Underneath there is a model showing instructions to make, then record, then read and name. To the left of the instructions it states 25 hundredths, 2 tenths and 5 hundredths, and one-quarter which are the various ways to rename 25/100.
There is a place value chart on the right which shows zero whole ones, 2 tenths and 5 hundredths. There is a box which shows 0.25 the decimal notation and underneath the fraction 1/4.]
Note: when students first encounter decimals, the most common misconception is the belief that longer decimals are always larger decimals. A student who believes this will indicate that 0.75 is larger than 0.8. To reduce this misconception, establish the benchmark values  = 0.5 and  = 0.25. Then prompt students to pay particular attention to the digit in the tenths place as shown on a length divided into tenths.
Students make, name and record 50 hundredths (0.5) and 75 hundredths (0.75) on Resource 17 – hundredths.
Regroup and select students to share their work.
Ask:
Is 0.5 less than, equal to or greater than 0.50? (It is equal to, as both represent 5 tenths and 50 hundredths which are equivalent.)
Is 75 hundredths , = or  7 tenths and 5 hundredths? (It is equal to, as 75 hundredths are made up of 7 tenths and 5 hundredths.)
Which is larger, 0.5 or 0.25? How do you know? (0.5 is larger as it represents 5 tenths. 0.25 represents 2 tenths and 5 hundredths.)
Record the amounts below on the board. Students compare and order the numbers by placing them on a number line 0–1:
0.25

0.8

.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot compare and order decimals of up to 2 decimal places.
Refer to Resource 16 – hundredths number line to locate the decimal amounts of 0.25, 0.5 and 0.75 to support students’ understanding.
Students cannot make connections between fractions and decimal notation for key benchmark values.
Students use Polypad – Virtual Manipulatives to make a fraction wall using fraction bars labelled with halves and quarters. They Add fraction bars labelled with the equivalent decimals of 0.25 and 0.5.
	Students can compare and order decimals of up to 2 decimal places.
Students create a number line to locate and compare the numbers 2.25, 1.5, 1  and 2 .
Students can make connections between fractions and decimal notation for key benchmark values.
Challenge students to prove why 0.75 is equivalent to . They use number lines or diagrams to record their thinking.


[bookmark: _Toc147914096][bookmark: _Toc169009773]Discuss and connect the mathematics – 10 minutes
Display Resource 18 – Maths Busters. Explain that the Maths Buster’s team received an email from Amala. She is asking for help to prove or disprove Rebecca’s statement.
In pairs, students reason and justify their thinking to prove or disprove each number sentence. They decide whether Rebecca’s statement ‘longer decimals are always larger decimals’ is true or false.
The table below outlines number sentence prompts to generate conversation about the topic, along with anticipated responses from students.
	Number sentence prompts
	Anticipated student responses

	0.75 > 0.8
	0.75 represents 75 hundredths. 0.8 represents 8 tenths which is equivalent to 80 hundredths. This number sentence is false and proves that Rebecca’s statement is false. 75 is a bigger whole number than 8, so maybe Rebecca thought 0.75 was a larger decimal. She thinks decimals behave the same way as whole numbers.
In 0.75 (75 hundredths) there are 7 tenths and 5 hundredths. In 0.8 there are 8 tenths. Eight tenths is greater than 7 tenths. Rebecca’s statement is false.

	0.25 > 0.7
	0.7 is greater than 0.25. Rebecca’s statement is incorrect.
In 0.25 there are 2 tenths and 5 hundredths. In 0.7 there are 7 tenths. 7 tenths is greater than 2 tenths. This proves that Rebecca’s statement is false.

	0.40 > 0.4
	The extra zero in 0.40 just means there are 4 tenths and zero hundredths. 0.40 and 0.4 are equivalent, so this number sentence is false and proves that Rebecca is incorrect, and her statement is a myth.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students compare and order decimals of up to 2 decimal places? [MAO-WM-01, MA2-RN-02]
Can students make connections between fractions and decimal notation for key benchmark values? [MAO-WM-01, MA2-RN-02]
Can students represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7
InF5, InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3, 4D.4, 4D.7, 4D.8.


[bookmark: _Lesson_7]

[bookmark: _Toc169009774]Lesson 7
Core concept: fractions can make and exceed the whole.
[bookmark: _Toc147914098][bookmark: _Toc169009775]Daily number sense – canteen challenge – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
represent money values in multiple ways.
	Students can:
perform calculations with money, including finding change.


1. Display Resource 19 – canteen price list. Ask pairs of students to solve the following questions:
If you bought an ice cream, an apple, a juice and a sandwich, how much change would you receive from $12?
What 5 different items could you purchase to get the least amount of change from $10?
What is the largest number of different items you can purchase with $10?
If you received $3.50 change from $15, what could you have bought?
You bought a baklava, a yoghurt and a water and received $1.65 change from $12. Did you receive the correct change? How do you know?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students perform calculations with money, including finding change? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnM5, UnM6.


[bookmark: _Toc169009776]Core lesson – fractions and decimals – 40 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 are learning to:
model equivalent fractions as lengths
represent fractional quantities equal to and greater than one.
	Students can:
represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines
determine the relative location of one-quarter and one-half when a number line extends beyond one.


1. Display and provide students with a copy of Resource 20 – number line 0–3.
1. Explain that these fractional amounts can also be represented in decimal notation. They can also be renamed to represent fractional quantities equal to and greater than one.
Students complete Resource 20 – number line 0–3 by:
recording the equivalent decimal notation for each fraction on the grey cards in the second row
renaming and recording these on the white cards in the third row (see Figure 15).
[bookmark: _Ref160125187]Figure 15 – example of number line 0–3
[image: A rope lies horizontally across the page. Pegs have been added to the rope at equidistant marks. White paper squares with the numbers: 0, 1/4, 2/4, 3/4 ,1, 1 1/4, 1 2/4, 1 3/4, 2, 2 1/4, 2 2/4, 2 3/4, and 3 have been added to the rope with the pegs. The label 'fractions' is at the end of the row. Underneath this row of numbers, there is a line of grey squares with the numbers 0, 0.25, 0.5, 0.75, 1.0, 1.25, 1.5, 1.75, 2.0, 2.25, 2.5, 2.75 and 3.0 in decimal notation. The label 'decimal notation' is at the end of the row. The 3rd row of white squares has the numbers 0/4, 2/8, 1/2, 6/8, 4/4, 10/8, 6/4, 1 6/8, 16/8, 9/4, 2 1/2, 11/4 and 12/4 with a label 'renamed fraction' at the end of the row.]
Regroup as a class. Students compare their work with a partner.
Students share their responses about the renamed fractions. Ensure they understand that equivalent fractions can be renamed in multiple ways. There can be more than one correct way of representing the amount.
Using Resource 20 – number line 0–3, students identify a number:
between 2 and 3
very close to 3
as a decimal between 2 and 3
equivalent to 0.75.
Provide copies of Resource 21 – missing symbols. Students use the less or greater than and equal symbols to make each number sentence true.
Using , students create and record 2 number sentences with missing symbols for a partner to solve.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines.
Model using paper strips to create a fraction wall, supporting students to identify equivalent fractions. They draw a number line underneath each strip as they build the fraction wall and label the equivalent fractions. Students glue their fraction wall into their workbooks.
	Students can represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines.
Ask: Can you prove that  and  are equivalent fractions? Students use Polypad – Virtual Manipulatives to create a representation proving that  and  are equivalent fractions.


[bookmark: _Toc169009777]Discuss and connect the mathematics – 10 minutes
[bookmark: _Hlk168578237]This activity is an adaption of ‘What's the split?’ from Maths Teaching Circles by Epstein.
Display Resource 22 – two groups. Students think about the 4 representations and sort them into 2 groups.
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 students.
	Possible solutions
	Anticipated student responses

	Group 1: A and B. Group 2: C and D.
	A and B are written in fraction notation. C and D are written in decimal notation.

	Group 1: B and C. Group 2: A and D.
	B and C both exceed one whole.
A and D are equivalent as  is the same as 0.75. B and C are equivalent as  is the same as 1.25.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines? [MAO-WM-01, MA2-PF-01]
Can students determine the relative location of one-quarter and one-half when a number line extends beyond one? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5, InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3, 4D.4, 4D.7, 4D.8.




[bookmark: _Lesson_8][bookmark: _Toc169009778]Lesson 8
Core concept: number lines can be extended beyond one.
[bookmark: _Toc147914102][bookmark: _Toc169009779]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: _Toc169009780]Core lesson – become the teacher – 40 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 are learning to:
make connections between fractions and decimal notation
represent fractional quantities equal to and greater than one.
	Students can:
compare and order decimals of up to 2 decimal places
represent totals of halves, thirds, quarters and fifths that extend beyond one.


1. Display Resource 23 – student misconceptions. Explain that 3 students from Oceanview Public School completed a similar task, however they made some mistakes.
Students Think-Pair-Share to discuss what they notice.
In pairs, students select either Estelle, Jaxon or Samouel’s work sample.
Ask pairs to consider the following questions:
What mistakes has the student made and why this may have happened?
If you were the teacher, how would you explain and support the student to correct their mistakes?
Pairs use writing materials or digital devices to answer these questions. Encourage the use of mathematical vocabulary and detailed explanations.
If available, students create a recording to explain their diagrams and number lines, using digital devices with a voice-over function.
Note: this is an opportunity for formative assessment. It can provide information on student progress and inform future teaching.
The table below identifies possible misconceptions to address for each student as well as ways to support their understanding.
	Student
	Possible misconceptions to address and ways to support student understanding

	Estelle
	Estelle understands that the fractional pieces increase by the same amount each time. She understands that beyond one, fractions are represented as one whole and a fractional part, for example . Estelle has misunderstood how many parts the line has been partitioned into (thirds instead of quarters). This may be because there are 3 lines marked in between each whole number.
Estelle may benefit from further support finding fractions of a line, segmenting a strip of paper and labelling each fractional part ‘one-quarter’, prior to finding fractions on a line. By looking at the number of segments, rather than the number of marks made, she may be supported to correctly identify the fractions. Pasting the strip on a piece of paper and drawing a number line directly below may support Estelle to see the relationship between 4 quarters and one whole.

	Jaxon
	Jaxon has correctly labelled the number line from zero to one. He has misunderstood how to represent fractional quantities equal to and greater than one. Jaxon’s work sample indicates that he is unable to correctly label fractions on a number line that extends beyond one. He also needs support renaming 4 quarters as one whole.
Jaxon may benefit from being provided with 2 strips of paper, both folded into quarters. It may be useful for him to label the fractional parts of the strip, then transfer this to a number line. Being able to physically see one whole, and then an additional whole, Jaxon can be supported to represent fractions on a number line that extends beyond one.

	Samuel
	Samuel has misunderstood how many parts the line has been partitioned into (thirds instead of quarters). He also has a misunderstanding around tenths and hundredths, as he has labelled the number line from 1–2 in hundredths.
Samuel may benefit from seeing 2 number lines that illustrate  is the same as 0.5,  is the same as 0.25 and  is the same as 0.75. Connecting fraction strips showing tenths to a number line marked in hundredths, may further support him to understand tenths and hundredths.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot compare and order decimals of up to 2 decimal places.
In small groups, present a jumbled sequence of decimals using sticky notes, such as 0.15, 0.35, 0.45, 0.25. Support students to use Polypad – number tiles and cubes to create visual representations for each decimal amount, then correctly sequence these in ascending order.
Students cannot represent totals of halves, thirds, quarters and fifths that extend beyond one.
Place sticky notes with fractions, , ,  on a masking tape line that is labelled 0–1. Display sticky notes with , ,  and . Students problem solve what needs to be done to the masking tape number line to include all the additional fractions.
	Students can compare and order decimals of up to 2 decimal places.
Students play Spiralling Decimals from NRICH.
Students can represent totals of halves, thirds, quarters and fifths that extend beyond one.
Students represent totals of sixths, eighths and tenths on a number line 0–3. Then they rename the fractional amount beyond one in multiple ways. For example,  and .


[bookmark: _Toc169009781]Discuss and connect the mathematics – 10 minutes
Students participate in a gallery walk to view the tutorials or explanations.
Regroup and ask:
What did you find challenging about explaining how to correct the misconceptions to the student?
What is something another group did well in their explanation that could help Estelle, Jaxon or Samuel?
What advice would you give someone who is learning about fractions for the first time?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students compare and order decimals of up to 2 decimal places? [MAO-WM-01, MA2-RN-02]
Can students represent totals of halves, thirds, quarters and fifths that extend beyond one? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7
InF5.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4D.3, 4D.4, 4D.7, 4D.8.




[bookmark: _Resource_1_–][bookmark: _Toc169009782]Resource 1 – Zainab’s work sample
[image: A bar model with 4 equal parts and the first part is shaded blue. The second bar model has 2 equal parts and the first part is shaded red. The blue and red rectangular shaded bars are the same length, resulting in 2 different sized wholes.]


[bookmark: _Resource_2_–_1][bookmark: _Toc169009783]Resource 2 – fraction comparisons
[image: A colourful fraction wall shows 2 halves in blue, 3 thirds in purple, 4 quarters in pink, 5 fifths in red, 6 sixths in green, 8 eighths in yellow, and 10 tenths in orange. Next to the fraction wall is a grey rectangular text box that shows the greater than symbol with the text ‘represents greater than’, the less than symbol with the text ‘represents less than’ and the equals sign that with text that says ‘represents equal to’. Under the fraction wall and grey text box, there is a sentence instruction: 'Use the greater than less than or equal to symbols to make these sentences true.’ 1/3 is followed by a box to indicate a missing symbol and then 2 quarters. 3/8 is followed by the box to indicate a missing symbol followed by 2/6. 5/8 is followed by a box to indicate a missing symbol followed by 5/6. 4/5 is followed by the box to indicate a missing symbol followed by 7/10. 3/5 is followed by the box to indicate a missing symbol followed by 6/10. 4/6 is followed by a box to indicate a missing symbol followed by 2/3. Another instruction: ‘create your own fraction comparison sentences’ precedes 3 empty symbol boxes with fraction lines on either side.]


[bookmark: _Resource_2_–][bookmark: _Toc169009784]Resource 3 – the whole strip
[image: Three rectangular strips for students to continue drawing. The first instruction to find six-quarters of the whole length. The second is to find five-thirds of the whole strip and the last instruction is to find seven-sixths of the whole strip.]


[bookmark: _Resource_3_–][bookmark: _Toc169009785]Resource 4 – equivalent fractions
[image: Equivalent fraction problems. 
A: 1/3 = a blank box, fraction bar and underneath 6 (whole). 
B: 3/4 = blank box, fraction bar and underneath 8 (whole). 
C: 1/5 = blank box, fraction bar and underneath 10 (whole). 
D: 6/12 = the number 1, fraction bar and underneath a blank box. 
E: the number 6 a fraction bar and a blank box underneath = 3/5.]


[bookmark: _Resource_4_–][bookmark: _Toc169009786]Resource 5 – water jugs 1
[image: The first diagram represents one quarter. It shows a jug as a vertical rectangle that is marked with blue shading showing that it is 1/4 full of water. On the right is a blank rectangle representing the jug. To the right is a rectangle labelled 0 at the bottom and 1 at the top. To the right is a vertical number line labelled 0 to 1. Next to this is a horizontal number line labelled 0 to 1. On the right is a box stating 'The complement of 1/4 is: with a blank space for a student answer.'
The second diagram is a duplicate of the first diagram, but for the fraction one half.]


[bookmark: _Resource_5_–][bookmark: _Toc169009787]Resource 6 – water jugs 2
[image: The first diagram represents two-fifths and shows a jug as a vertical rectangle that is marked with blue shading showing that it is 2/5 full of water. On the right is a blank rectangle representing the jug. To the right is a rectangle labelled 0 at the bottom and 1 at the top. To the right is a vertical number line labelled 0 to 1. Next to this is a horizontal number line labelled 0 to 1. On the right is a box stating 'The complement of  2/5 is:' with a blank space for a student answer.

The second diagram is a duplicate of the first diagram, but for the fraction two-thirds.

Underneath is a rectangular space with instructions to recreate the whole jug from a fraction part 1/8 full and for students to explain the steps they took to create the whole.]

[bookmark: _Resource_6_–][bookmark: _Toc169009788]Resource 7 – whole water jug
[image: Three vertical number lines with blue water level markings. The first vertical number line is labelled 'if this blue marker indicates 1/4, draw the whole jug'. The second states 'if this blue marker shows 1/3 of the jug, draw the whole jug' and the last states 'if this blue marker is 1/8 of the jug draw the whole jug'.]


[bookmark: _Resource_8_-][bookmark: _Toc169009789]Resource 8 – number line 0–2
[bookmark: _Resource_7_–][image: Three horizontal number lines from 0 to 2. Each number line has 0, 1 and 2 marked at equal intervals, and is separately labelled 'quarters', 'thirds' and 'fifths'.]

[bookmark: _Resource_9_–_2][bookmark: _Toc169009790]Resource 9 – fraction patterns
[image: A table with 2 rows and 6 columns. Reading from the top left, the numeral 1 is in the first column followed by one and one fifth, one and 2/5, one and 3/5 one and 4/5, 2. In the 2nd row the columns read: 5/5, 6/5, 7/5, 8/5, 9/5 and 10/5. All are written in fraction notation.]


[bookmark: _Resource_9_–_1][bookmark: _Toc169009791]Resource 10 – representations 1
[image: In the centre of the page there is a triangle with the titles 'make', 'record' and 'read and name' on each corner. Above the tip of the triangle and the label 'make', there is a partitioned fraction bar in tenths with a number line underneath labelled zero and one. The bottom left corner of the triangle has the label 'Record'. To the right there are place value columns labelled ones and tenths. Under this, are 2 dotted boxes, separated by a line to represent a fraction. To the left of the dotted boxes, there is a rectangle with a decimal point in the middle towards the base. The bottom left corner of the triangle has the label 'read and name'. Underneath are 2 dotted lines to write on. ]


[bookmark: _Resource_8_–][bookmark: _Toc169009792]Resource 11 – representations 2
[image: In the centre of the page there is a triangle with the titles 'make', 'record' and 'read and name' on each corner. Above the tip of the triangle and the label 'make', there is a partitioned fraction bar in tenths with a number line underneath labelled zero and one. The bottom left corner of the triangle has the label 'Record'. To the right there are place value columns labelled ones and tenths. Under this, are 2 dotted boxes, separated by a line to represent a fraction. To the left of the dotted boxes, there is a rectangle with a decimal point in the middle towards the base. The bottom left corner of the triangle has the label 'read and name'. Underneath are 2 dotted lines to write on. This landscape image has been duplicated and rotated 90 degrees so that 2 portrait images are next to each other. ]


[bookmark: _Resource_9_–][bookmark: _Toc169009793]Resource 12 – representations beyond 1
[image: Worksheet titled: Make, name and record tenths.
In the centre of the page there is a triangle with the titles 'make', 'record' and 'read and name' on each corner. Above the tip of the triangle and the label 'make', there are 2 partitioned fraction bars in tenths with a number line underneath labelled zero, one and 2. The bottom right corner of the triangle has the label 'Record'. To the right, there are place value columns labelled ones and tenths. Underneath, there is a rectangle with a decimal point in the middle, close to the base. Under this are 2 dotted boxes, separated by a line to record a fraction. To the left, there is a larger dotted box representing a whole number, with 2 smaller dotted boxes separated by a line next to it. The word or separates the 2 representations. The bottom right corner of the triangle has the label 'read and name'. To the left, there are 4 dotted lines to write on. ]


[bookmark: _Resource_10_–][bookmark: _Toc169009794]Resource 13 – money wall
[image: A blank money wall template with a whole bar. Underneath the bar has been separated into 2 equal parts. Underneath that bar has been separated into 4 equal parts.]


[bookmark: _Resource_13_–_2][bookmark: _Resource_12_–_1][bookmark: _Toc169009795]Resource 14 – Australian coins
[image: Repeated images of Australian coins. There is one $2 coin, two $1 coins, four 50 cent coins, eight 20 cent coins, eight 10 cent coins and four 5 cent coins.  ]

[bookmark: _Resource_11_–][bookmark: _Resource_13_–_1][bookmark: _Toc169009796]Resource 15 – tenths and hundredths
[image: A number line labelled from zero to 1 with each part labelled with decimal notation for tenths. There is a magnifying glass highlighting the decimal notation 0.2 and 0.3. Underneath there is blank number line that has been stretched to mark hundredths as decimal between 0.2 and 0.3.]


[bookmark: _Resource_15_–_2][bookmark: _Toc169009797]Resource 16 – hundredths number line
[image: A blue rectangular bar is partitioned into 10 equal parts with a thin white line at each partition. The blue bar sits on top of a number line with 0 and 1 labelled at each end. The midway point is labelled with 0.5. Small vertical black lines mark the hundredths in between 0 and 1. There is a longer black line for each tenth. And a smaller dark line to indicate every fifth hundredth, in a similar way to a ruler. ]


[bookmark: _Resource_12_–][bookmark: _Resource_15_–_1][bookmark: _Toc169009798]Resource 17 – hundredths
[image: In the centre of the page there is a triangle with the titles 'make', 'record' and 'read and name' on each corner. Above the tip of the triangle and the label 'make', there is a partitioned fraction bar in tenths in blue which is overlapped by a number line marked in tenths and hundredths and labelled zero and one. The bottom right corner of the triangle has the label 'Record'. To the right, there are place value columns labelled ones, tenths and hundredths. Under this are 2 dotted boxes, separated by a line. To the left of the dotted boxes, there is a rectangle with a decimal point. The bottom right corner of the triangle has the label 'read and name'. To the left of this are 3 dotted lines to write on. This landscape image has been duplicated and rotated 90 degrees so that 2 portrait images are next to each other, separated by rectangles.]

[bookmark: _Resource_13_–][bookmark: _Resource_16_–_1][bookmark: _Toc169009799]Resource 18 – Maths Busters
 [image: At the top of the page is the heading 'Maths Busters'. On the bottom left, there is an image of an email written to Maths Busters by a student.The email reads:
Dear MathBusters,
My classmate Rebecca says that longer decimals are ALWAYS larger decimals. Is this correct?
Thanks, Amala.

Next to the email is a clipboard with 3 number sentences to prove or disprove. Text reads: Are these number sentences true?
0.75 > 0.8, 0.25 > 0.7, 0.50 > 0.5.] 

[bookmark: _Resource_19_–_1][bookmark: _Toc169009800]Resource 19 – canteen price list
[image: A canteen price list for Domino Dice Public School with items and prices listed. The prices are as follows:
fruit box $2.50
ice cream $3.50
sausage roll $2.25
yoghurt $1.00
wrap $3.50
sandwich $3.75
sushi $2.50
baklava 50 cents
water $1.00
fruit salad $1.25
soup $2.00
pancakes 20 cents
salad $1.25
apple 50 cents
smoothie $2.20
jelly $1.50.]


[bookmark: _Resource_14_–][bookmark: _Resource_17_–_1][bookmark: _Toc169009801]Resource 20 – number line 0–3
[image: A number line from 0 to 3 with 3 rows of sticky notes underneath. In the first row, pegs attach sticky notes marking the quarters between each whole number. The first row of sticky notes are labelled as ‘fractions’. The second row of sticky notes are labelled ‘decimal notation’. These sticky notes only display the whole numbers with 3 blank sticky notes between each whole number, for example zero, 3 blank sticky notes, then the number 1 and so on. The third row of sticky notes are entirely blank and are labelled ‘renamed fraction’.]


[bookmark: _Resource_15_–][bookmark: _Resource_21_–][bookmark: _Resource_18_–][bookmark: _Toc169009802]Resource 21 – missing symbols
[image: There is a table with 2 columns and 5 rows. Each cell of the table has a 2 numbers with a dotted box in between them. Numbers are represented as a fraction or decimal in symbols or words. At the bottom of the page, there is a one row of 2 columns shaded grey with a question mark to the left of the row.

The instructions state: Use the less than, greater than and equal to symbols to make the following number sentences true. <>=
Cell 1: 3/4 and 7/8
Cell 2: 1 2/4 and 12/8
Cell 3: 100 hundredths and 1
Cell 4: 1.25 and 1 2/4
Cell 5: 25 hundredths and 0.2
Cell 6: 2.5 and 2 tenths and 5 hundredths
Cell 7: 0.75 and 6/8
Cell 8: 75 hundredths and 7/5
Cell 9: 2 1/4 and 9/4
Cell 10: 2 1/4 and 11/4.]

[bookmark: _Resource_16_–][bookmark: _Resource_22_–][bookmark: _Resource_19_–][bookmark: _Toc169009803]Resource 22 – two groups
[image: A box with 4 quadrants labelled A, B (top row) and C, D (bottom row). In the first quadrant labelled A there is the fraction 6/8, the quadrant B on the right has the fraction 10/8, the quadrant C underneath  A has a decimal notation 1.25 and the quadrant D to the right has a decimal 0.75. ]


[bookmark: _Resource_17_–][bookmark: _Resource_23_–][bookmark: _Resource_20_–][bookmark: _Toc169009804]Resource 23 – student misconceptions
[image: Three student work samples on number lines are positioned on top of each other. Each number line is from 0 to 2 with equidistant markers between the numbers.
Estelle’s number line is marked in red and displays fractions in thirds. For example, 0, 1/3, 2/3, 3/3, 1, 1 1/3, 1 2/3, 1 1/3 and 2.
Jaxon’s number line is marked in blue and is labelled with quarters. For example, 0, ¼, 2/4/ ¾, 1, 4/4, 5/4, 6/4 and 2.
Samuel’s number line is marked in green and is labelled with decimal notation. For example, 0, 0.1, 0.2, 0.3, 1, 1.11, 1.12, 1.13 and 2.
]


[bookmark: _Toc169009805]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Representing numbers using place value B: Decimals: Extend the application of the place value system from whole numbers to tenths and hundredths
MAO-WM-01, MA2-RN-02
	
	
	
	
	
	
	
	

	Recognise that 10-tenths is recorded as 1.0 and regroup when using decimal notation
	
	
	
	
	x
	x
	x
	x

	Represent and compare tenths as decimals using linear representations (Reasons about relations)
	
	
	
	
	x
	x
	
	

	Representing numbers using place value B: Decimals: Make connections between fractions and decimal notation
MAO-WM-01, MA2-RN-02
	
	
	
	
	
	
	
	

	Compare and order decimals of up to 2 decimal places
	
	
	
	
	
	x
	x
	x

	Make connections between fractions and decimal notation for key benchmark values (Reasons about relations)
	
	
	
	
	
	x
	x
	x

	Additive relations A: Represent money values in multiple ways
MAO-WM-01, MA2-AR-02
	
	
	
	
	
	
	
	

	Recognise the relationship between dollars and cents
	
	
	
	
	x
	
	
	

	Represent equivalent amounts of money using different denominations
	
	
	
	
	x
	x
	
	

	Perform calculations with money, including finding change
	
	
	
	
	
	x
	x
	

	Multiplicative relations A: Generate and describe patterns
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Model, describe and record patterns of multiples
	
	x
	
	
	
	
	
	

	Create and continue a variety of number patterns that increase or decrease by a constant amount
	
	
	
	x
	
	
	
	

	Multiplicative relations B: Investigate number sequences involving related multiples
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Investigate number patterns involving related multiples
	
	
	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
	
	
	
	
	
	
	
	

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

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

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

	Represent the equivalence of fractions with related denominators as lengths, using concrete materials, diagrams and number lines
	x
	x
	x
	x
	
	x
	x
	

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

	Represent fractions with the same-size whole to make valid comparisons (denominators of 2, 4 and 8; 3 and 6; 5 and 10)
	x
	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
	x
	x
	x
	
	
	x
	

	Regroup fractional parts beyond one
	
	x
	x
	
	x
	
	
	

	Represent totals of halves, thirds, quarters and fifths that extend beyond one
	
	
	x
	x
	
	
	x
	x

	Determine the relative location of one-quarter and one-half when a number line extends beyond one
	
	
	x
	x
	
	
	x
	x
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To... mathbusters@mathematics.com

Subject... Decimal myth?

Dear MathBusters,

My classmate Rebecca says that longer
decimals are ALWAYS larger decimals. Is
this correct?

Thanks, Amala.
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