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What needs to be measured determines the unit of measurement
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[bookmark: _Toc164354658]Unit description and duration
This unit develops the big idea that what needs to be measured determines the unit of measurement.
In this 2-week unit students are provided opportunities to:
use a scaled instrument to relate 1000 grams to one kilogram
interpret commonly used fractions of a kilogram, including  ,  , , and relate these to the number of grams
select and use appropriate units to estimate, measure and compare lengths and distances and convert between units of measure.
[bookmark: _Toc164354659]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-01 applies an understanding of place value and the role of zero to represent numbers to at least tens of thousands
· MA2-RN-02 represents and compares decimals up to 2 decimal places using place value
· 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)
· MA2-GM-02 measures and estimates lengths in metres, centimetres and millimetres
· MA2-NSM-01 estimates, measures and compares the masses of objects using kilograms and grams
[bookmark: _Toc164354660]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: _Toc164354661]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
estimating, measuring and comparing the masses of objects using kilograms and grams
representing and comparing decimals up to 2 decimal places using place value
measuring and comparing lengths of objects using metres (m), centimetres (cm) and millimetres (mm).
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: _Toc164354662]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 intention:
extend the application of the place value system from whole numbers to tenths and hundredths
	Lesson core concept: the context determines the most suitable standard unit; sometimes a kilogram is too large.
Core concept learning intention:
use scaled instruments to measure and compare masses
	Lesson duration: 60 minutes
Resource 1 – place the digits 1
Resource 2 – 1 kg balance
Resource 3 – mass sort
Resource 4 – about a kilogram
6-sided dice
Digital scales (one per group)
Materials such as sand, pebbles, bark, chips, rice, or counters.
Measuring cups (for example, plastic cups)
Resealable bags
Writing materials

	Lesson 2
Daily number sense learning intention:
extend the application of the place value system from whole numbers to tenths and hundredths
	Lesson core concept: estimation of mass is guided by using known masses as benchmarks.
Core concept learning intention:
use scaled instruments to measure and compare masses
	Lesson duration: 60 minutes
Resource 5 – place the digits 2
Resource 6 – number cards
Resource 7 – cube model mass
Resource 8 – fractions of kilograms
Resource 9 – pumpkin competition
Digital kitchen scales
Individual whiteboards
Large collection of interlocking cubes
Writing materials

	Lesson 3
Daily number sense learning intention:
extend the application of the place value system from whole numbers to tenths and hundredths
	Lesson core concept: measuring tools need to be carefully handled, aligned and read.
Core concept learning intention:
use scaled instruments to measure and compare masses
	Lesson duration: 65 minutes
Resource 10 – mixed up decimals
Resource 11 – grocery mass
Resource 12 – kilogram fractions
Digital kitchen scales
Individual whiteboards
Masking tape
Selection of pantry items, such as flour, rice or can of soup
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: measuring tools help to become familiar with common measures.
Core concept learning intentions:
use scaled instruments to measure and compare masses
use scaled instruments to measure and compare lengths
	Lesson duration: 70 minutes
Digital kitchen scales
Equal-arm balances
Metric weights
Selection of measuring tools, such as 30 cm rulers, trundle wheels, metre rulers
Writing materials

	Lesson 5
Daily number sense learning intention:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
	Lesson core concept: length can measure a straight line, a perimeter, or an edge.
Core concept learning intention:
use scaled instruments to measure and compare perimeters
	Lesson duration: 60 minutes
Resource 13 – calculating perimeter
Resource 14 – squared paper
30 cm rulers
6-sided dice
10-sided dice
Masking tape or chalk
Metre rulers
Writing materials

	Lesson 6
Daily number sense learning intention:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
	Lesson core concept: decimal numbers are often seen in measurement.
Core concept learning intentions:
use scaled instruments to measure and compare lengths
extend the application of the place value system from whole numbers to tenths and hundredths
	Lesson duration: 70 minutes
Resource 15 – making fact families
Resource 16 – animal jumps
30 cm rulers
Metre rulers
Trundle wheels
Writing materials

	Lesson 7
Daily number sense learning intention:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts
	Lesson core concept: decimal numbers add precision to descriptions of objects.
Core concept learning intentions:
use scaled instruments to measure and compare lengths
extend the application of the place value system from whole numbers to tenths and hundredths
	Lesson duration: 65 minutes
Resource 17 – lots of buttons
Resource 18 – ball throwing
30 cm rulers
Metre rulers
Sports cones or beanbags for markers
Tape measures
Trundle wheels
Variety of sport balls (for example, tennis balls, footballs or basketballs)
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: comparing and converting units of measurement helps to make sense of our world.
Core concept learning intention:
use scaled instruments to measure and compare lengths and perimeters
	Lesson duration: 60 minutes
Resource 19 – house plan
Resource 20 – house plan investigation
30 cm rulers
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc164354663]Lesson 1
Core concept: the context determines the most suitable standard unit; sometimes a kilogram is too large.
[bookmark: _Daily_number_sense:][bookmark: _Toc164354664]Daily number sense – place the digit – 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:
extend the application of the place value system from whole numbers to tenths and hundredths.
	Students can:
use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals.


This activity is an adaptation of Place the Digits from NZ Maths by the New Zealand Ministry of Education.


Provide pairs of students with Resource 1 – place the digits 1 and a 6-sided die.
The objective of the game is to make the largest decimal number after 2 rolls. Players take turns to roll the die, deciding in which column, ones or tenths, they will place the digit. After 2 rolls, players must have a number in each column. The player with the largest decimal number in each round is awarded one point.
After each round, explain that each player must say their decimal number aloud. For example, 2.4 is read aloud as ‘two and four-tenths’.
Note: to support place value conceptual understanding, 6.1 would be read as ‘six and one-tenth’. The word ‘and’ connects the decimal fraction with the whole number and makes a link with common fractions. The primary purpose of the decimal point is to show where the whole number ‘ones’ column is.
After a few rounds, explain that there is an adjustment to the rules of the game. Once players have filled both columns, they can choose to trade one of the digits from either the ones or the tenths column and roll a third time trying to make an even larger decimal number.
After a few rounds, students play the game to make the smallest decimal number possible after 2 rolls.
Note: to allow for Resource 1 – place the digits 1 to be used multiple times, place the gameboard in a plastic sleeve and provide students with non-permanent markers and an eraser.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals? [MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV8, NPV9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4B.6.


[bookmark: _Core_lesson:_Measuring][bookmark: _Toc164354665]Core lesson – measuring in kilograms and grams – 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:
use scaled instruments to measure and compare masses.
	Students can:
recognise the need for a formal unit smaller than the kilogram
use a scaled instrument to relate 1000 grams to one kilogram
identify familiar objects that can be measured in grams
measure and record mass in grams (g) using a scaled instrument.


Display Resource 2 – 1 kg balance and discuss that formal units are used to measure mass. Explain that 1000 grams (g) is the same as 1 kilogram (kg). Record that ‘1000 g is the same as 1 kg’ on an anchor chart.
Display Resource 3 – mass sort. Students indicate their estimate (thumbs down if it is less than one kilogram or thumbs up if it is greater than one kilogram). Select students to explain their reasoning
Display Resource 4 – about a kilogram. Discuss objects that weigh one kilogram or are about the same as one kilogram. For example, a bottle of water, a pineapple, a small toaster or a small laptop.
Present students with a variety of different materials such as sand, pebbles, bark chips, rice or counters and a measuring cup. 
In pairs, students fill a measuring cup with one material, then place the cupful into a resealable bag. Repeat for each type of material. Students compare 2 bags at a time by hefting. Students decide which bag is the lightest and which is the heaviest and justify their thinking to their partner.
Students order the bags from lightest to heaviest and record results in their workbooks.
As a class, discuss:
What is the order of the materials from lightest to heaviest? How did you make this decision?
How did you determine which is the heaviest or the lightest material?
Did any bags seem to be about the same mass when you hefted? Which ones?
Revise how to use a digital scale to record mass. Discuss that when using any measuring instrument, students must know how to read the scale and check that it always starts from zero for accuracy. Ask:
Why is starting from zero important?
What tasks or activities can be affected if the mass is incorrect?
In their workbooks, students draw and label a table, as in Figure 1.
[bookmark: _Ref149903174]Figure 1 – mass recording table
[image: Mass recording table with rows titled 'Material' and 'Mass in Grams'.]
Students write the materials they ordered and are now measuring in each column. They check their estimates by using digital scales to measure the mass of each bag, recording the results in the column directly underneath.
Note: connecting decimal representations to the metric system occurs in the Stage 3 component of the syllabus. In Stage 2, students are expected to record mass of 1.2 kg as 1 kg 200 grams.


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

	Students cannot use scaled instruments to measure and compare masses.
Support students to order the bags from lightest to heaviest by hefting.
Provide students with bags filled with materials and labelled with their gram measurement for students to order.
	Students can use scaled instruments to measure and compare masses.
Challenge students to calculate the mass of all the bags together or 6 bags of each type of material.
Ask students to calculate which 2 bags of materials could be combined to make a mass of one kilogram.


[bookmark: _Toc164354666]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the key mathematical idea that objects with a mass of one kilogram can be a variety of shapes and sizes. Ensure students provide reasoning as part of their responses. Ask:
Is there any difference in the order of materials between when you heft and when you measure?
Each bag contains a cupful. Why do the masses differ if the materials all take up the same space?
How many bags of sand, pebbles, bark chips, rice, flour and/or counters will you need to make close to one kilogram?
Which material will take the least amount of bags to equal one kilogram?
Which material will take the most amount of bags to equal one kilogram?
Which will weigh more – one kilogram of feathers or one kilogram of bricks?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the need for a formal unit smaller than the kilogram? [MAO-WM-01, MA2-NSM-01]
Can students use a scaled instrument to relate 1000 grams to one kilogram? [MAO-WM-01, MA2-NSM-01]
Can students identify familiar objects that could be measured in grams? [MAO-WM-01, MA2-NSM-01]
Can students measure and record mass in grams (g) using a scaled instrument? [MAO-WM-01, MA2-NSM-01]
	Links to National Numeracy Learning Progressions (NNLP):
UuM4, UuM6.


[bookmark: _Lesson_2]

[bookmark: _Lesson_2_1][bookmark: _Toc164354667]Lesson 2
Core concept: estimation of mass is guided by using known masses as benchmarks.
[bookmark: _Toc164354668]Daily number sense – place the digits – 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:
extend the application of the place value system from whole numbers to tenths and hundredths.
	Students can:
express decimals as both tenths and hundredths
distinguish between the role of zero in various positions.


This activity is an adaptation of Place the Digits from NZ Maths by the New Zealand Ministry of Education.
1. Students repeat the game, ‘Place the digit’ from Lesson 1, however this time use Resource 5 – place the digits 2 and Resource 6 – number cards.
Note: revisit the impact zero has on a number when it is in different place value positions. The placement of the zero in these examples changes how we say, write and understand decimals. For example, 0.78, 7.08 or 7.80.
The objective of the game is to make the largest decimal number after drawing 3 cards. Explain that Player 1 draws a card from the deck and records the digit in the ones, tenths or hundredths column on Resource 5 – place the digits 2. The player returns the drawn card to the bottom of the deck before the next player draws a card and records their digit. Repeat until each player has drawn 3 cards.
After each round, each player must say their decimal number aloud. For example, 2.45 is read aloud as ‘two and forty-five hundredths’. The winner gets one point for winning the round.
After a few rounds, explain that there is an adjustment to the rules of the game. Once players have filled all 3 columns, players can choose to trade one of the digits from either the ones, tenths or hundredths column and can draw a new card, trying to make an even larger decimal number.
After a few rounds, students play the game to make the smallest decimal number possible after drawing 3 cards.
Note: to allow for Resource 5 – place the digits 2 to be used multiple times, place the gameboard in a plastic sleeve and provide students with non-permanent markers and an eraser.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students express decimals as both tenths and hundredths? [MAO-WM-01, MA2-RN-02]
Can students recognise the role of zero in various positions? [MAO-WM-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV8, NPV9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4B.6.


[bookmark: _Toc164354669]Core lesson – measuring in grams – 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:
use scaled instruments to measure and compare masses.
	Students can:
recognise the need for a formal unit smaller than the kilogram
use a scaled instrument to relate 1000 grams to one kilogram
identify familiar objects that could be measured in grams
measure and record mass in grams (g) using a scaled instrument
interpret commonly used fractions of a kilogram, including , ,  and relate these to the number of grams.


This lesson is an adaptation of “Mass-ive” model from Stage 2 – mass by State of New South Wales (Department of Education).
Revise that formal units are used to measure mass and that 1000 grams (g) is the same as 1 kilogram (kg). Ask:
How many grams (g) are in half a kilogram (kg)?
How many grams are in a quarter of a kilogram (kg)?
How will you record each of these masses?
What fraction of a kilogram (kg) is 750 grams (g)?
Refer to the anchor chart developed in Lesson 1 showing 1000 g is the same as 1 kg. Add the following:
250 grams is the same as a quarter of a kilogram
500 grams is the same as half of a kilogram
750 grams is the same as three-quarters of a kilogram.
Ask students to recall and discuss the measurements recorded for the materials in Lesson 1 and how the mass measurements helped to order them.
Display an interlocking cube and ask students to estimate the mass using knowledge from Lesson 1. Ask:
What strategy did you use to make your estimate and how do you know it is accurate?
Which material from Lesson 1 do you think has a mass the same or almost the same as one interlocking cube? Explain.
Select a student to measure the mass of the interlocking cube using a digital scale and discuss how close student estimates are.
In pairs, students build a model using 20 interlocking cubes (or other cubes). Ask students to estimate the mass of their model and record on Resource 7 – cube model mass.
Pairs use digital kitchen scales to measure the mass of their model in grams and record on Resource 7 – cube model mass. Discuss how close student estimates are to the actual mass.
Pairs add more cubes to their model until there are 40 altogether. Ask students to estimate the mass, then measure and record the mass in grams on Resource 7 – cube model mass. 
Ask students:
What do you notice? What are you wondering?
Is there a relationship between the recorded mass of 20 and 40 cubes? Does it double the same way the number of cubes doubles?
Repeat with other cube amounts such as 50, 60 and 80. 
Tell students that eventually there will be no more cubes to build bigger models so students will need to predict the mass of larger models of cubes using what they know. Ask:
What do you notice about the numbers you have recorded in your estimate column? Is there a number pattern or a relationship between the number of cubes and the mass?
What strategy can you use to measure the mass of 100 cubes?
Pairs estimate the mass of 100, 200 and 1000 cubes and write estimates on Resource 7 – cube model mass. Share estimates with the class.
Look at the anchor chart and revise how many grams (g) are in one kilogram (kg), half a kilogram, one quarter of a kilogram and three-quarters of a kilogram.
Using this chart together with the results on Resource 7 – cube model mass, students work out how many cubes will make a mass of 250 grams, 750 grams, half of a kilogram and one kilogram. Record answers on Resource 8 – fractions of kilograms.
Students select the correct word from the brackets in the following statement, writing the statement in their workbooks: ‘You use grams as a unit of measurement to find the mass of an object (lighter/heavier) than a kilogram.’
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use scaled instruments to measure and compare masses.
Provide students with the mass of a 20-cube model to use for their estimate of a 40-cube model.
Ask students to estimate the mass of models made of less cubes. For example, one cube, 5 cubes and 10 cubes.
	Students can use scaled instruments to measure and compare masses.
Students calculate the mass of models with 15, 45 and 75 cubes.
Students work out how many cubes will be needed to build a model with a mass of one and a quarter kg.


[bookmark: _Toc164354670]Consolidation and meaningful practice – 10 minutes
This activity is an adaptation of Watermelons from NRICH by University of Cambridge.
Display Resource 9 – pumpkin competition and explain that there are 3 pumpkins. The middle one in the picture weighs 4 kilograms and 250 grams. The one on the left weighs 8 kilograms and 500 grams. The one on the right weighs 6 kilograms and 750 grams. In a pumpkin-growing competition, a pumpkin is awarded a point for each gram that it weighs.
Provide students with an individual whiteboard to record their working. Ask:
How many points does each pumpkin earn?
Can you show your work and explain how you solved this?
What will the mass of a pumpkin be that earns 1500 points? Write your answer in grams and kilograms.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise the need for a formal unit smaller than the kilogram? [MAO-WM-01, MA2-NSM-01]
Can students use a scaled instrument to relate 1000 grams to one kilogram? [MAO-WM-01, MA2-NSM-01]
Can students measure and record mass in grams (g) using a scaled instrument? [MAO-WM-01, MA2-NSM-01]
Can students interpret commonly used fractions of a kilogram, including , ,  and relate these to the number of grams? 
[MAO-WM-01, MA2-NSM-01]
	Links to National Numeracy Learning Progressions (NNLP):
UuM4, UuM6.


[bookmark: _Lesson_3]

[bookmark: _Toc164354671]Lesson 3
Core concept: measuring tools need to be carefully handled, aligned and read.
[bookmark: _Toc164354672]Daily number sense – mixed up decimals – 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:
extend the application of the place value system from whole numbers to tenths and hundredths.
	Students can:
use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals
represent and compare tenths as decimals using linear representations
express decimals as both tenths and hundredths.


1. Display Resource 10 – mixed up decimals, explaining that the printer is jammed and did not print the list correctly as the decimal point is missing from the decimal numbers and they are no longer in order.
2. Explain that there is one thing that you know and that is, that the decimals were going to be placed in ascending order on a number line.
3. Provide students with Resource 10 – mixed up decimals and individual whiteboards, asking:
How many possibilities are there for where the decimal point can go in each of the numbers?
How can you convince me?
How do you think they are going to be arranged on a number line? Explain.
4. As a class discuss the possible strategies and solutions to arrange the decimals on a number line.
5. Ensure students justify their reasoning by explaining how the markers are equally spaced on the number line, the decimal point is consistently placed to show the place value for each digit and the decimals are recorded in ascending order.
6. Select students to name the decimal numbers in order along the number line and to identify the place value for each digit. For example, 29.3 is 2 tens, 9 ones and 3 tenths or 29 and 3 tenths or 2.93 is 2 and 9 tenths and 3 hundredths or 2 and 93 hundredths (see Figure 2).
[bookmark: _Ref144989846]Figure 2 – examples of solutions
[image: Two number lines showing possible solutions. The first is labelled 2.90, 2.91, 2.92,2.93, 2.94, 2.95, 2.96, 2.97, 2.98, 2.99 and 3.00. The second number line is labelled 29.0, 29.1, 29.2, 29.3, 29.4, 29.5, 29.6, 29.7, 29.8, 29.9, 30.0.]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals? [MAO-WM-01, MA2-RN-02]
Can students represent and compare tenths as decimals using linear representation? [MAO-WM-01, MA2-RN-02]
Can students express decimals as both tenths and hundredths [MAO-WM-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPV8, NPV9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-NP: 4B.6.


[bookmark: _Toc164354673]Core lesson – grocery mass – 35 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:
use scaled instruments to measure and compare masses.
	Students can:
use a scaled instrument to relate 1000 grams to one kilogram
measure and record mass in grams (g) using a scaled instrument
interpret commonly used fractions of a kilogram, including , ,  and relate these to the number of grams
record masses greater than a kilogram using kilograms and grams.


This activity is an adaptation of Weighing stations from NZ Maths by the New Zealand Ministry of Education.
Note: teachers will need a selection of pantry items for measuring mass. Place masking tape over the weight on the packaging. 
Revise that formal units are used to measure mass and that 1000 grams (g) is the same as one kilogram (kg).
Display Resource 11 – grocery mass and a selection of grocery items. Model choosing a grocery item and completing Resource 11 – grocery mass by estimating the mass of the selected grocery item. Demonstrate using kitchen scales to accurately measure and record the mass of the item and calculating the difference between the estimation and the actual measurement.
Provide pairs of students with Resource 11 – grocery mass. Students choose a grocery item and complete Resource 11 – grocery mass. Repeat the process with different grocery items.
Students compare and discuss their estimated mass and the actual mass of each item.
Once students have weighed multiple grocery items, reveal the mass recorded on the packaging label. Ask:
Is the stated mass on the packaging different to the measured mass for any items?
Why might this be?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use scaled instruments to measure and compare masses.
Provide metric weights to assist students with hefting and estimating mass of grocery items.
Provide students with concrete materials or a calculator to assist with calculating the difference.
	Students can use scaled instruments to measure and compare masses.
Challenge students to combine the mass of 3 or 4 grocery items and find the total.
Students calculate: Mrs Baker needs  of a kilogram of flour to bake a cake. She only has 600 grams. How much more flour does she need?
Students calculate: Sarah has one kilogram of strawberries. She wants to share them equally between 4 friends. How many grams will each friend get?


[bookmark: _Toc164354674]Consolidation and meaningful practice – 15 minutes
Refer to the anchor chart from Lesson 2 and review the amount of grams that are in , ,  of a kilogram.
Display Resource 12 – kilogram fractions and model how to solve fractions of a kilogram questions.
Provide students with Resource 12 – kilogram fractions to complete independently.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use a scaled instrument to relate 1000 grams to one kilogram? [MAO-WM-01, MA2-NSM-01]
Can students measure and record mass in grams (g) using a scaled instrument? [MAO-WM-01, MA2-NSM-01]
Can students interpret commonly used fractions of a kilogram, including , ,  and relate these to the number of grams? 
[MAO-WM-01, MA2-NSM-01]
Can students record masses greater than a kilogram using kilograms and grams? [MAO-WM-01, MA2-NSM-01]
	Links to National Numeracy Learning Progressions (NNLP):
UuM4, UuM6.




[bookmark: _Lesson_4][bookmark: _Toc164354675]Lesson 4
Core concept: measuring tools help us become familiar with common measures.
[bookmark: _Toc164354676]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: _Toc164354677]Core lesson – exploring measuring tools – 50 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:
use scaled instruments to measure and compare masses
use scaled instruments to measure and compare lengths.
	Students can:
measure and record mass in grams (g) and kilograms (kg) using a scaled instrument
compare 2 or more objects by mass measured in kilograms and grams using a set of scales
select and use an appropriate unit to estimate, measure and compare lengths and distances
convert lengths between metres and centimetres.


Display a selection of measuring tools such as an equal-arm balance, measuring tape, 30 cm ruler, kitchen scale, trundle wheel, metre ruler or bathroom scales. For each measuring tool ask:
What does it measure? (length or mass)
What units of measurement will you use with this tool? (mm, cm, m, g, kg)
Where have you seen this measuring tool outside of school? (grocery store, building site)
What occupations use this tool?
[bookmark: _Toc164354678]Investigation task 1 – mass
Place students into small groups to find 4 objects around the room that have a combined mass between one-and-a-half kilograms and 2 kilograms.
Students choose the appropriate tool to measure the mass of the objects and record their findings in their workbooks.
Select groups to share and explain their results. Ask:
What objects did you choose to make the combined mass?
What measuring tool did you use and why?
Can you use a different measuring tool and achieve the same results?
[bookmark: _Toc164354679]Investigation task 2 – length
Groups find 3 objects around the room that are between 15 centimetres and 1.2 metres. Measure and record the length of each object in centimetres and metres and record findings in workbooks from shortest to longest. Ask:
What measuring tool did you use and why?
What unit did you record your answers in? Why?
Can you use a different measuring tool and achieved the same results?
[bookmark: _Toc164354680]Investigation task 3 – combining mass and length 
Groups find 2 objects that when combined have a mass between 500 grams and 1500 grams and a combined length between 50 centimetres and 70 centimetres (see Figure 3).
Figure 3 – example of 2 objects
[image: Tub of blocks and a drink bottle being measured with a total length of 62 cm and a combined weight of 1 kg 100g or 1100 g.]
Students record findings in their workbooks. Groups share their results. Ask:
What measuring tools did you use and why?
What units did you record your answers in? Why?
What was the biggest challenge with this task?
If you do this task again, will you do it differently? How?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use scaled instruments to measure and compare masses and lengths.
Instruct students to find one object that has a mass between one kilogram and 1.5 kilograms.
Support students to measure 3 objects individually and record the lengths in centimetres.
	Students can use scaled instruments to measure and compare masses and lengths.
Challenge students to find 2 objects that have a difference in mass of 200 grams.
Students combine the lengths of the 3 objects and record the measurement in millimetres before converting to centimetres and metres.


[bookmark: _Toc164354681]Consolidation and meaningful practice – 10 minutes
A one-metre-long chocolate bar has a total mass of 2000 grams. The chocolate bar has been broken into quarters to share. Using masking tape, select students to mark out the whole chocolate bar. Provide students with individual whiteboards to record their working when answering the following questions:
In grams what is the mass of one-half, and one-quarter, of the chocolate bar?
What is the mass of 75 centimetres of the chocolate bar?
What is the mass of 50 centimetres of the chocolate bar?
I have 500 grams of the chocolate bar. How long is the piece of chocolate?
I have 750 grams of the chocolate bar. How long is the piece of chocolate?
Note: revise that the fractions  and  represent parts of the whole chocolate bar (2000 grams or 2 kilograms) and that when comparing fractions, the denominators need to be the same. Ensure students are exploring and explaining multiplicative strategies being used (multiplication and division) as they find solutions using fractions, lengths and the mass. For example, 75 centimetres is  of a metre and 750 grams is  of a kilogram;  of 2000 grams is 1000 grams or one kilogram and 500 grams is of a kilo.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students measure and record mass in grams (g) and kilograms (kg) using a scaled instrument? [MAO-WM-01, 
MA2-NSM-01]
Can students compare 2 or more objects by mass measured in kilograms and grams using a set of scales? [MAO-WM-01, 
MA2-NSM-01]
Can students select and use an appropriate unit to estimate, measure and compare lengths and distances? [MAO-WM-01, MA2-GM-02]
Can students convert lengths between metres and centimetres? [MAO-WM-01, MA2-GM-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM4, UuM6.




[bookmark: _Lesson_5][bookmark: _Toc164354682]Lesson 5
Core concept: length can measure a straight line, a perimeter, or an edge.
[bookmark: _Toc164354683]Daily number sense – using arrays – 10 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:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
	Students can:
link multiplication and division fact families using arrays.


1. Demonstrate how to link multiplication and division using arrays by rolling two 10-sided dice and using the numbers rolled to form an array with counters.
From the array, record 2 multiplication and 2 division number sentences as a fact family on the board (see Figure 4).
[bookmark: _Ref150347409]Figure 4 – array number sentences
[image: Two arrays, one with 3 rows of 8 dots and one with 8 rows of 3 dots. Beneath it are the 4 related number facts with a written explanation for each and a corresponding number sentence. The number facts are as follows:
3 rows of 8 is 24.
8 rows of 3 is 24.
24 shared into 3 rows is 8.
24 shared into 8 rows is 3.]
Highlight:
the link between multiplication and division
the commutative property of multiplication.
Provide students with two 10-sided dice and their workbooks. Students record the fact families in their workbook.
Note: provide counters to students that need to support their multiplicative thinking by making the array.
Select students to share and explain their arrays and number sentences.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students link multiplication and division fact families using arrays? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6.


[bookmark: _Toc164354684]Core lesson – quadrilateral perimeters – 30 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:
use scaled instruments to measure and compare perimeters.
	Students can:
use the term perimeter to describe the distance around the boundary
estimate and measure the perimeter of quadrilaterals.


Note: prior to the lesson, teachers will need to put some masking tape or chalk quadrilaterals on the floor and/or desks.
Review students’ knowledge of perimeter. Ask:
If I measure the perimeter of something, what am I measuring?
What measurement tools would be useful for measuring perimeter? Why?
When will measuring perimeter be useful?
Explain that the perimeter of an object, shape or location is the same as the boundary. Perimeter is the length around an object, shape or location and is calculated by combining the length of all sides.
Explain that students will be measuring the perimeter of the masking tape shapes. Model how to measure and record the perimeter of a masking tape quadrilateral, reminding students to use the ruler along the edge of the shape without leaving any gaps and starting at zero.
Using Resource 13 – calculating perimeter, students estimate, measure and record the perimeter of various objects and shapes in and/or out of the classroom. For example, a desk, a book, handball court, basketball court, path or garden bed.
Regroup as a class and select students to share what they measured and how they measured the perimeter.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use scaled instruments to measure and compare lengths.
Provide students with the length of one side of the shape to assist with measuring perimeter.
Provide students with a long piece of string to lay over the boundary/perimeter, then stretch it out to show the total length. Support students to measure the length.
	Students can use scaled instruments to measure and compare lengths.
Challenge students to double and triple the perimeter of an item measured.
Pose the following: a rectangular paddock has a perimeter of 80 metres. In workbooks, students draw and label 2 alternative plans for what this paddock might look like.


[bookmark: _Toc164354685]Consolidation and meaningful practice – 20 minutes
This game is an adaptation of Dicey Perimeter, Dicey Area from NRICH by University of Cambridge.
Display Resource 14 – squared paper and demonstrate how to play the game ‘Dicey Perimeter’ to the students. The aim of the game is to stop each other from recording any more quadrilaterals.
Players decide who will go first.
Player 1 rolls two 6-sided dice. Each dice represents a pair of opposite side of the quadrilateral. Player 1 chooses the orientation of the shape, draws the quadrilateral and records the perimeter inside the shape (see Figure 5).
[bookmark: _Ref150347438]Figure 5 – example of gameplay
[image: Grid paper showing example of quadrilaterals marked that show a perimeter that was rolled with the two dice. For example a rectangle with a perimeter of 14.]
Player 2 then rolls the dice, draws their chosen quadrilateral and records the perimeter.
The game ends when a player cannot draw their quadrilateral in any remaining space on the board.
Once students are confident playing the game, provide pairs of students with multiples copies of Resource 14 – squared paper, two 6-sided dice and 2 different coloured highlighters. Students play multiple rounds.
Note: to allow for Resource 14 – squared paper to be used multiple times, place the gameboard in a plastic sleeve and provide students with non-permanent markers and an eraser.


After students have played the game, ask:
What are good numbers to throw? Why?
What are not very good numbers to throw? Why?
Do you notice anything about the perimeter of shapes?
Does it matter who goes first or second?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the term perimeter to describe the distance around the boundary? [MAO-WM-01, MA2-GM-02]
Can students estimate and measure the perimeters of quadrilaterals? [MAO-WM-01, MA2-GM-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7.




[bookmark: _Lesson_6][bookmark: _Toc164354686]Lesson 6
Core concept: decimal numbers are often seen in measurement.
[bookmark: _Toc164354687]Daily number sense – fact families – 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:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
	Students can:
generate multiplication and division fact families for multiples of 2 and 4, 5 and 10.


1. Display Resource 15 – making fact families and explain that 8 is a multiple of 2 and of 4. Write the skip counting pattern of 2 and then of 4 to confirm that 8 is in both patterns. Explain that 2 and 4 are factors of 8.
[bookmark: _Int_iw0PcTxD]Record the terms multiple and factor on an anchor chart or word wall.
Factor: a number which divides another number without a remainder. For example, 1, 2, 3 and 6 are factors of 6 but 4 and 5 are not.
Select one fact family from Resource 15 – making fact families to model:
how to write multiplication and division sentences using fact families
using arrays to prove the commutative property of multiplication.
Note: highlight to students that the number at the top of the triangle is the product of the 2 factors at the bottom of the triangle. For division, ensure students understand that the product of the fact family must be at the start of the sentence. Division is not commutative, so 2 ÷ 4 = 8 is not correct.
Product: the result of multiplying 2 or more numbers together, for example, 12 is the product of 4 × 3.
Record the term product on the anchor chart or word wall.
Provide students with Resource 15 – making fact families. Students identify the fact families for the remaining triangles and record the number sentences.
Note: some students may need concrete materials, such as counters, to manipulate while completing the activity. This activity can be differentiated by having students find other factors of the product and writing out the fact families.
Select students to share and explain their work. Record student responses for the class to see.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students generate multiplication and division fact families for multiples of 2 and 4, 5 and 10? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6.


[bookmark: _Toc164354688]Core lesson – how far can an animal jump? – 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
use scaled instruments to measure and compare lengths.
	Students can:
use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals
convert between metres and centimetres
record lengths and distances using decimal notation to 2 decimal places.


This activity is an adaptation of Measurement: Jump! from reSolve by Australian Academy of Science.
Students imagine they are a kangaroo. Ask, ‘How far do you think you can jump?’
Share that a kangaroo can jump 4 times its height. This means a kangaroo can jump over 4 kangaroos lying on the ground head to toe.
Demonstrate this by having 4 students of a similar height lie head to toe along the ground.
Explain that students will be using their height measurement to calculate the equivalent distances various animals can jump. Ask:
What measurement tools can we use to measure height?
How can we ensure our measurements are precise?
What unit(s) of measurement are the most appropriate to measure and record height?
Demonstrate measuring and recording teacher height on Resource 16 – animal jumps. Highlight that when recording heights more than one metre, a decimal point is used to express the tenths of a metre.
Show students how to create a personal ratio table.
Provide students with Resource 16 – animal jumps. Students measure and record their height in centimetres.
Model different strategies to create a personal ratio table. Some strategies might include:
measuring out the required number of height lengths
repeated addition
multiplying their height
doubling or tripling a repeated amount.
Demonstrate using the personal ratio table to calculate jumping distance as a kangaroo. Record on Resource 16 – animal jumps. Show students how to convert the ‘kangaroo jump’ from centimetres (cm) to metres (m). Remind students that 100 cm = 1 m and that the decimal point is used to express tenths of a metre. For example, 2.47 m is 2 metres and 47 cm.
Explain that grasshoppers can jump 8 times their height, frogs can jump 12 times their height and a flea can jump 20 times its height. Ask students to calculate how far they could jump based on their own height if they were each of these animals, recording in centimetres and then converting to metres.
Allow students to use their own strategies.
Students explain and justify the strategy used to calculate their ‘animal jumps.’ Ask:
What animal jumps present a challenge when calculating?
After listening to others will you use a different strategy next time?
Which strategy? Why?
[bookmark: _Toc164354689]Consolidation and meaningful practice – 15 minutes
Students mark out their kangaroo, frog, grasshopper or flea jumps in the school playground. Ask:
What animal jumps are easy to measure?
What are the best tools to make the measurements? Why?
Why would you use different tools?
Will some tools produce more accurate measurements?
What tools did you use when measuring in both centimetres and metres?
Did you mark out the jumps using centimetres or metres or a combination of both?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot extend the application of the place value system from whole numbers to tenths and hundredths and use scaled instruments to measure and compare lengths.
Provide concrete materials, number charts or calculators for students to use when adding their height.
Support students to measure out the length of animal jumps rather than calculate.
	Students can extend the application of the place value system from whole numbers to tenths and hundredths and use scaled instruments to measure and compare lengths.
Challenge students to calculate the height of the kangaroo if it can jump 620 centimetres, recording in their workbook.
Challenge students to calculate the combined distance a kangaroo, frog, grasshopper and flea can jump.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals? [MAO-WM-01, MA2-RN-01, MA2-RN-02]
Can students convert between metres and centimetres, and between centimetres and millimetres? [MAO-WM-01, 
MA2-GM-02]
Can students record lengths and distances using decimal notation to 2 decimal places? [MAO-WM-01, MA2-GM-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM8.


[bookmark: _Lesson_7]

[bookmark: _Toc164354690]Lesson 7
Core concept: decimal numbers add precision to descriptions of objects.
[bookmark: _Toc164354691]Daily number sense – solving problems with fact families – 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:
recall multiplication facts of 2 and 4, 5 and 10 and related division facts.
	Students can:
generate multiplication and division fact families for multiples of 2 and 4, 5 and 10
use knowledge of fact families to solve problems.


1. Display Resource 17 – lots of buttons and explain that students will work in pairs to solve the problem. Ask:
What is the problem asking you to find out?
Where will you start to solve the problem?
How many different parts are there to the problem? Can you use the same strategy to solve each part?
Which strategy do you think will work best to find a solution for this problem? Why?
How can you record the solution?
After students have had the opportunity to work on the solution, ask:
How do you know the strategy you are using is working?
How can you check that the answer is correct?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students generate multiplication and division fact families for multiples of 2 and 4, 5 and 10? [MAO-WM-01, MA2-MR-01] 
Can students use knowledge of fact families to solve problems? [MAO-WM-01, MA2-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
MuS6.


[bookmark: _Toc164354692]Core lesson – ball throwing challenge – 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:
use scaled instruments to measure and compare lengths
extend the application of the place value system from whole numbers to tenths and hundredths.
	Students can:
use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals
recognise that 10-tenths is recorded as 1.0 and regroup when using decimal notation
convert between metres and centimetres
record lengths and distances using decimal notation to 2 decimal places.


Note: prior to the lesson teachers will need to collect a variety of balls such as: tennis balls, footballs, table tennis balls, netballs, cricket balls, basketballs and golf balls. Sports cones or beanbags will be required to use as markers.
Take the class outside and place students into small groups. Provide each student with Resource 18 – ball throwing. Each group selects 3 different sports balls.
Establish a starting line in the playground and explain that one student will throw the ball whilst the other students mark where the ball has landed with a cone or beanbag.
Groups work together to throw each ball 2 times, measuring the distance after each throw with a trundle wheel and metre ruler or tape measure.
Students record measured distances in metres using decimal notation on Resource 18 – ball throwing.
Once groups have completed 2 throws for each ball, demonstrate how to convert between metres and centimetres.
Note: avoid the ‘move the decimal point’ shortcut as this can develop misconceptions regarding place value understanding. The numbers should move around the decimal point. Model a think aloud: I want to convert my 2 metres to centimetres. I know there are 100 centimetres in a metre, so I will multiply 2 by 100. 2 metres × 100 = 200 centimetres. If I threw 1.42 metres, I would multiply 1.42 by 100. Just like 1 × 100 is 100, all the digits in the decimal number move 2 place value places when multiplied by 100. So, 1.42 m × 100 is 142 cm.
Students convert their measurements from metres to centimetres and record on Resource 18 – ball throwing.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students convert between units of measurement.
Support students to only measure in metres, rounding up and down to the nearest whole metre.
Provide students with concrete materials to assist with finding the difference between their shortest and longest throws.
	Students convert between units of measurement.
Challenge students to place the throws into ascending order and calculate the difference in both centimetres and millimetres between the longest and shortest throws.
Challenge students to justify if the weight of the different balls has an impact on the length of the throw.


[bookmark: _Toc164354693]Discuss and connect the mathematics – 15 minutes
Return to the classroom and record group results.
Which ball went the greatest distance? Is this the same ball for all groups? Why or why not?
Which ball went the least distance? Is this the same ball for all groups? Why or why not?
If you do this activity again, will you measure in a different way? How?
Using workbooks, students answer the following questions in metres using decimal notation:
What is the difference between your group’s shortest and longest throw?
What is the total distance of your group’s 3 best throws?
What is the total distance of all your group’s throws?
What is the length in centimetres if I threw the ball 5.67 metres?
What is the length in metres if the throw is 452 centimetres?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals? [MAO-WM-01, MA2-RN-01, MA2-RN-02]
Can students recognise that 10-tenths is recorded as 1.0 and regroup when using decimal notation? [MAO-WM-01, 
MA2-RN-01, MA2-RN-02]
Can students convert between metres and centimetres, and between centimetres and millimetres? [MAO-WM-01, 
MA2-GM-02]
Can students record lengths and distances using decimal notation to 2 decimal places? [MAO-WM-01, MA2-GM-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM8.


[bookmark: _Lesson_8]

[bookmark: _Toc164354694]Lesson 8
Core concept: comparing and converting units of measurement helps to make sense of our world.
[bookmark: _Toc164354695]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: _Toc164354696]Core lesson – house plan – 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:
use scaled instruments to measure and compare lengths and perimeters.
	Students can:
convert between metres and centimetres, and between centimetres and millimetres
estimate and measure the perimeters of quadrilaterals
record lengths and distances using decimal notation to 2 decimal places
use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals.


Display Resource 19 – house plan and ask:
What is this a diagram of?
Has anyone seen a diagram like this before?
Who would need/use a diagram like this?
What do the symbols on the diagram represent? For example: doors, windows and furniture.
Does it need to be accurate? Why or why not?
How is accuracy ensured?
What do the numbers on the diagram represent?
If the numbers are a measurement, what unit would they be? Justify your answer.
Model using the information on the house plan to find a measurement. For example, finding the length of the southern wall in the living room.
Show students how to convert the millimetre (mm) length to centimetres (cm) and metres (m), recording using decimals (see Figure 6).
[bookmark: _Ref150347561]Figure 6 – example of think aloud
[image: Conversion chart between mm, cm and m. 
Think aloud instructions: The length of the alfresco wall is 8800. I know that is 8800 mm. To convert from millimetres to centimetres I must divide by 10. 
8800 divided by 10 = 880 cm.
To convert from centimetres to metres I divide 880 cm by 100. 
880 divided by 100 = 8.80 m.]
Provide students with Resource 19 – house plan, Resource 20 – house plan investigation and their workbook. Students use the information on the house plan to answer the questions on Resource 20 – house plan investigation and record in their workbook.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot measure and compare lengths and convert between units of measurement.
Reduce the number of questions for students to answer on Resource 20 – house plan investigation.
Support students to provide answers in millimetres only, consolidating students’ knowledge of one unit of measurement.
	Students measure and compare lengths and convert between units of measurement.
Challenge students to calculate the combined perimeter of all the bedrooms. Record answers in metres, centimetres and millimetres.
Challenge students to answer: The homeowner planted shrubs along the total length of the property boundary. The shrubs are 50 millimetres apart. How many shrubs are required?


[bookmark: _Toc164354697]Consolidation and meaningful practice – 10 minutes
Explain that students will design a backyard area for the house.
The homeowner wants a fenced in rectangular pool, a garden shed and flower gardens in the backyard space outside Bed 1 and Bed 2. Each of these features will need to include measurements in millimetres (mm).
Once students have drawn their backyard design, they calculate the perimeter of the pool and the shed and record in millimetres (mm), centimetres (cm) and metres (m).


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students convert between metres and centimetres, and between centimetres and millimetres? [MAO-WM-01, 
MA2-GM-02]
Can students estimate and measure the perimeters of quadrilaterals? [MAO-WM-01, MA2-GM-02]
Can students record lengths and distances using decimal notation to 2 decimal places? [MAO-WM-01, MA2-GM-02]
Can students use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals? [MAO-WM-01, MA2-RN-01, MA2-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




[bookmark: _Resource_1:_Place][bookmark: _Toc164354698]Resource 1 – place the digits 1
[image: Blank gameboard to play 'Place the digits 1' game. There are 3 columns labelled ones and tenths with a decimal point separating the two.]
[bookmark: _Resource_2:_1][bookmark: _Toc164354699]Resource 2 – 1 kg balance
[image: An equal arm balance showing the equivalence of 1000 g on the left and 1 kg on the right.]


[bookmark: _Resource_3:_Mass][bookmark: _Toc164354700]Resource 3 – mass sort
[image: Different items to sort the mass. A feather, bricks, balloon, bag of potatoes, book, milk bottle, chair, clover, and a football.]


[bookmark: _Resource_4:_About][bookmark: _Toc164354701]Resource 4 – about a kilogram
[image: Different items showing things that may have a mass of about a kilogram. There is a pineapple, a bottle of water, a toaster, a laptop and some weights.]


[bookmark: _Resource_5:_Measuring][bookmark: _Toc164354702][bookmark: _Resource_6:_Place]Resource 5 – place the digits 2
[image: Blank gameboard to play 'Place the digits 2' game. There are 4 columns labelled ones, decimal point, tenths and hundredths.]
[bookmark: _Resource_7:_Number][bookmark: _Toc164354703]Resource 6 – number cards
[image: Number cards labelled 0 to 9.]


[bookmark: _Resource_8:_Cube][bookmark: _Toc164354704]Resource 7 – cube model mass
	Number of cubes
	Estimate
	Measure

	20
	g
	g

	40
	g
	g

	50
	g
	g

	60
	g
	g

	100
	g
	g

	200
	g
	g

	1000
	g
	g




[bookmark: _Resource_9:_Fractions][bookmark: _Toc164354705]Resource 8 – fractions of kilograms
	Number of cubes
	Measure
	Fraction of a kilo

	
	250 g
	

	
	750 g
	

	
	
	

	
	1 kg
	




[bookmark: _Resource_10:_Pumpkin][bookmark: _Toc164354706]Resource 9 – pumpkin competition
[image: Three pumpkins each on a scale with a mass recorded. Pumpkin 1 is 8 kg 500g. Pumpkin 2 is 4kg 250g and Pumpkin 3 is 6kg 750 g recorded.]

[bookmark: _Resource_11:_Mixed][bookmark: _Toc164354707]Resource 10 – mixed up decimals
[image: Cards labelled with 3 digit numbers for students to arrange as decimals.]


[bookmark: _Resource_12:_Grocery][bookmark: _Toc164354708]Resource 11 – grocery mass
	Item
	Estimated mass
	Measured mass
	What was the difference?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




[bookmark: _Resource_13:_Kilogram][bookmark: _Toc164354709]Resource 12 – kilogram fractions
[image: An uncompleted fraction wall with 1 kg in the top row. It is further broken down into halves and quarters.]
1 kg is equal to how many grams?
How many grams in  kg?
How many grams in  kg?
500 g is equal to how many kilograms?


[bookmark: _Resource_14:_calculating][bookmark: _Toc164354710]Resource 13 – calculating perimeter
	Quadrilateral
	Estimation
	Measure

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Resource_15:_Squared][bookmark: _Toc164354711]Resource 14 – squared paper
[image: Grid paper with 15 columns and 10 rows.]

[bookmark: _Resource_16:_Animal][bookmark: _Resource_16:_][bookmark: _Toc164354712]Resource 15 – making fact families
[image: Three triangles with numbers in each corner. The 2 numbers in the bottom corners of each triangle are factors of the number in the top corner.
The first triangle has 4 and 2 in the bottom corners with an 8 in the top corner.
The second triangle has 4 and 4 in the bottom corners with a 16 in the top corner.
The third triangle has 4 and 6 in the bottom corners with 24 in the top corner. ]


[bookmark: _Resource_17:_Animal][bookmark: _Toc164354713]Resource 16 – animal jumps
Personal ratio table
	My height is ______
	×2
	×3
	×6
	×10

	Equals (cm)
	
	
	
	


My height is:
	Animal
	Times as many
	Equals (cm)
	Equals (m)

	Kangaroo
	4
	
	

	Grasshopper
	8
	
	

	Frog
	12
	
	

	Flea
	20
	
	


100 cm = 1 m


[bookmark: _Resource_17:_Ball][bookmark: _Resource_18:_Lots][bookmark: _Toc164354714]Resource 17 – lots of buttons
Lots of buttons
The tailor received a delivery of buttons. 
In the box there are 6 packets of buttons.
In each packet there are 10 buttons. 
How many buttons are there altogether?
If the tailor is using the new buttons to sew onto 12 shirts, how many buttons will she use on each shirt?


[bookmark: _Resource_19:_Ball][bookmark: _Resource_18:_–][bookmark: _Toc164354715]Resource 18 – ball throwing
Ball throwing challenge
	Ball type
	First throw
	Distance (m)
	Distance (cm)
	Second throw
	Distance (m)
	Distance (cm)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


[image: ]


[bookmark: _Resource_18:_House][bookmark: _Resource_20:_House][bookmark: _Toc164354716]Resource 19 – house plan
[image: A birds eye labelled view of a house plan showing bathrooms, kitchen, dining, rumpus, living area and alfresco area. There is a compass and ruler to show lengths of each space and the total length of each side of the house. ]
[bookmark: _Resource_19:_House][bookmark: _Resource_21:_House][bookmark: _Toc164354717]Resource 20 – house plan investigation
1. What is the perimeter of the alfresco area?
What is the perimeter of the office?
What is the length of the southern wall of the lounge?
What is the perimeter of the lounge?
What is the width of the entry if doubled?
What is the length of the eastern wall of the house?
A wall painting has a length of 2600 mm. Would it fit on the eastern wall of the office? Yes/No. Why?
What is the perimeter of the outside walls of the house?


[bookmark: _Toc164354718]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
	
	
	
	
	
	
	
	

	Use the decimal point as a marker to identify the position of the ones digit when expressing tenths as decimals
	x
	x
	x
	
	
	x
	x
	

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

	Express decimals as both tenths and hundredths 
	x
	x
	x
	
	
	x
	
	

	Distinguish between the role of zero in various positions
	
	x
	x
	
	
	
	
	

	Locate and order decimals representing tenths and hundredths on a number line, describing their relative size
	
	
	x
	
	
	
	
	

	Multiplicative relations A: Recall multiplication facts of 2 and 4, 5 and 10 and related division facts 
MAO-WM-01, MA2-MR-02
	
	
	
	
	
	
	
	

	Recognise and use the symbols for multiplied by (x), divided by (÷) and equals (=)
	
	
	
	
	x
	x
	x
	

	Link multiplication and division fact families using arrays
	
	
	
	
	x
	x
	
	

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

	Geometric measure B: Use scaled instruments to measure and compare lengths
MAO-WM-01, MA2-GM-02
	
	
	
	
	
	
	
	

	Select and use an appropriate unit to estimate, measure and compare lengths and distances
	
	
	
	x
	
	
	
	

	Use the term perimeter to describe the distance around the boundary
	
	
	
	
	x
	
	
	x

	Estimate and measure the perimeters of quadrilaterals
	
	
	
	
	x
	
	
	x

	Convert between metres and centimetres, and between centimetres and millimetres
	
	
	
	x
	
	x
	x
	x

	Record lengths and distances using decimal notation to 2 decimal places 
	
	
	
	
	
	x
	x
	x

	Non-spatial measure A: Mass: Compare objects using the kilogram
MAO-WM-01, MA2-NSM-01
	
	
	
	
	
	
	
	

	Recognise the need for a formal unit to measure mass
	x
	
	
	
	
	
	
	

	Identify familiar objects that have a mass of about one kilogram
	x
	
	
	
	
	
	
	

	Non-spatial measure B: Mass: Use scaled instruments to measure and compare masses
MAO-WM-01, MA2-NSM-01
	
	
	
	
	
	
	
	

	Recognise the need for a formal unit smaller than the kilogram
	x
	x
	x
	
	
	
	
	

	Use a scaled instrument to relate 1000 grams to one kilogram
	x
	x
	x
	
	
	
	
	

	Identify familiar objects that could be measured in grams
	x
	x
	x
	
	
	
	
	

	Measure and record mass in grams (g) using a scaled instrument
	x
	x
	x
	x
	
	
	
	

	Compare 2 or more objects by mass measured in kilograms and grams using a set of scales
	
	
	
	x
	
	
	
	

	Interpret commonly used fractions of a kilogram, including , , , and relate these to the number of grams
	
	x
	x
	
	
	
	
	

	Record masses greater than a kilogram using kilograms and grams
	
	
	x
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