

[bookmark: _Hlk139986739]Mathematics Stage 3 – Unit 35
Addition and subtraction problems can be solved by using a variety of strategies
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[bookmark: _Toc166082174]Unit description and duration
This unit develops the big idea that addition and subtraction problems can be solved by using a variety of strategies.
In this 2-week unit students are provided opportunities to:
apply known strategies to add and subtract large numbers and decimals
choose and use efficient strategies to solve addition and subtraction problems including decimals and percentages
engage in rich real world tasks including problems that require more than one operation.
[bookmark: _Toc166082175]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
MA3-RN-03 determines percentages of quantities, and finds equivalent fractions and decimals for benchmark percentage values
MA3-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
MA3-MR-02 constructs and completes number sentences involving multiplicative relations, applying the order of operations to calculations
MA3-NSM-02 measures and compares duration, using 12- and 24-hour time and am and pm notation
[bookmark: _Toc166082176]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: _Toc166082177]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
using start and finish times to calculate the elapsed time of events and adding and subtracting time mentally using bridging strategies
modelling the addition and subtraction of decimals up to 3 decimal places using appropriate representations
equating 10% to dividing by 10, 25% to finding a quarter by dividing by 4, and 50% to finding half.


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: _Toc166082178]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk164416166]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
apply known strategies to add and subtract decimals
	Lesson core concept: place value understanding helps solve addition and subtraction problems.
Core concept learning intentions:
apply efficient mental and written strategies to solve addition and subtraction problems
choose and use efficient strategies to solve addition and subtraction problems
solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 70 minutes
Resource 1 – shopping receipt
Resource 2 – additive strategies
Resource 3 – superstar sightseeing
Resource 4 – map and payments
Resource 5 – place value chart
Calculator
Cards (0–9)
Writing materials

	Lesson 2
Daily number sense learning intention:
apply known strategies to add and subtract decimals
	Lesson core concept: addition can help solve subtraction problems.
Core concept learning intentions:
apply efficient mental and written strategies to solve addition and subtraction problems
choose and use efficient strategies to solve addition and subtraction problems
	Lesson duration: 75 minutes
Resource 2 – additive strategies
Resource 6 – nutrition in fruit
Resource 7 – data sources
Resource 8 – data activities
Resource 9 – garden designs
Resource 10 – decimats
Resource 11 – reflection chart
Calculator
Writing materials

	Lesson 3
Daily number sense learning intention:
apply known strategies to add and subtract decimals
	Lesson core concept: known strategies for addition and subtraction can be applied to decimals.
Core concept learning intentions:
recognise that the place value system can be extended beyond hundredths
apply known strategies to add and subtract decimals
	Lesson duration: 60 minutes
Resource 2 – additive strategies
Resource 12 – 1-3 spinner
Resource 13 – shopping problems
Resource 14 – high jump results
Cards (0–9)
Pencils
Paper clips
Spinner
Sticky notes
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: number lines and bar models help solve addition and subtraction problems.
Core concept learning intentions:
make connections between benchmark fractions, decimals and percentages
determine percentage discounts of 10%, 25% and 50%
apply known strategies to add and subtract decimals
	Lesson duration: 75 minutes
Resource 15 – score 4
Resource 16 – blank grid
Resource 17 – concert hall
MAB materials
Sticky notes
String
Writing materials

	Lesson 5
Daily number sense learning intention:
use equivalent number sentences involving multiplication and division to find unknown quantities
	Lesson core concept: place value understanding helps us to make use of benchmark percentages.
Core concept learning intentions:
make connections between benchmark fractions, decimals and percentages
determine percentage discounts of 10%, 25% and 50%
	Lesson duration: 65 minutes
Resource 18 – chocolate costs 1
Resource 19 – chocolate costs 2
Resource 20 – raw to retail
Resource 21 – Imogen’s T-shirt shop
Resource 22 – product cost
Digital devices
MAB materials
Workbooks
Writing materials

	Lesson 6
Daily number sense learning intention:
use equivalent number sentences involving multiplication and division to find unknown quantities
	Lesson core concept: estimating and place value understanding helps to determine the reasonableness of solutions.
Core concept learning intentions:
round numbers appropriately when obtaining estimates to numerical calculations
use estimation and place value understanding to determine the reasonableness of solutions
use mental strategies to estimate discounts of 10%, 25% and 50%
apply known strategies to add and subtract decimals
	Lesson duration: 60 minutes
Resource 23 – mountain climbing think board
Resource 24 – estimation activities
Resource 25 – think board
Workbook
Writing materials

	Lesson 7
Daily number sense learning intention:
use equivalent number sentences involving multiplication and division to find unknown quantities
	Lesson core concept: mathematicians solve addition and subtraction problems with more than one operation.
Core concept learning intentions:
choose and use efficient strategies to solve addition and subtraction problems
apply known strategies to add and subtract decimals
solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 60 minutes
Resource 26 – zoo excursion planner 
Resource 27 – zoo map
Resource 28 – entry and activities
Resource 29 – zoo menu
Calculators

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
Core concept learning intentions:
choose and use efficient strategies to solve addition and subtraction problems
apply known strategies to add and subtract decimals
solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 60 minutes
Resource 26 – zoo excursion planner
Resource 27 – zoo map
Resource 28 – entry and activities
Resource 29 – zoo menu
Calculators




[bookmark: _Lesson_1][bookmark: _Toc166082179]Lesson 1
Core concept: place value understanding helps solve addition and subtraction problems.
[bookmark: _Toc166082180]Daily number sense – True or false? – 10 minutes
[bookmark: _Int_T8ME17qn]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:
apply known strategies to add and subtract decimals.
	Students can:
solve word problems involving the addition and subtraction of decimals up to 3 decimal places
justify why the strategy used to solve addition and subtraction word problems is appropriate.


Display Resource 1 – shopping receipt and explain how to read the figures on the receipt.
Ask students to solve the following true or false statements using the information on the receipt.
[bookmark: _Hlk166050829]The total cost of the shopping trip is $39.80 before the loyalty discount. (False: $39.20)
The total mass of the top 2 items on the receipt is 1.228 kg. (False: 1.22 kg)
The total mass of the broccoli, Brussels sprouts, grapes and peas is 2.522 kg. (True)
If you ate 0.550 kg of the grapes on your way home, only 0.885 kgs is left for your family. (False: 0.624 kg)
You were over-charged on the 3 special items if you paid $4.98. (False: $3.48)
You paid using a $50 note and received $11.20 change. (False: $10.80)
Regroup as a class and students share their answers.
Discuss the efficiency and accuracy of the various strategies used by students.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve word problems involving the addition and subtraction of decimals up to 3 decimal places? [MAO-WM-01, MA3-AR-01]
Can students justify why the strategy used to solve addition and subtraction word problems is appropriate? [MAO-WM-01, 
MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 4A.1, 4A.2, 4A.3, 4A.4.


[bookmark: _Toc166082181]Core lesson 1 – additive strategies (part 1) – 10 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:
apply efficient mental and written strategies to solve addition and subtraction problems
choose and use efficient strategies to solve addition and subtraction problems
solve problems involving duration, using 12- and 24-hour time.
	Students can:
use place value to add or subtract 3 or more numbers with different numbers of digits
determine when it would be more efficient to use a calculator to add numbers
compare, evaluate and communicate strategies used to solve addition and subtraction problems
use start and finish times to calculate the elapsed time of events.


[bookmark: _Hlk164767575]This activity is an adaptation of Celebrity Travel Planning [PDF 195 KB] by Liljedahl.
As a class, brainstorm the strategies students use when solving addition and subtraction. Write them on the board and ask students to name the strategy. For example, inverse relations, commutative property, associative property, algorithms, levelling, constant difference, partitioning, regrouping and equivalence.
As a class co-construct an additive strategy anchor chart with examples for each strategy (see Figure 1).
[bookmark: _Ref163816977][bookmark: _Ref163816971]Figure 1 – additive strategies
[image: An example of a co-constructed anchor chart with examples of additive strategies including explaining inverse operations, levelling, algorithms, landmark numbers, renaming, commutative property, partitioning, constant difference, equivalence. Each strategy has an example and elaboration.]
Alternatively, display or provide Resource 2 – additive strategies to support students.
[bookmark: _Toc166082182]Core lesson 2 – travel plan – 40 minutes
Display and discuss Resource 3 – superstar sightseeing. Ask students to suggest which superstar it might be.
Discuss how students will know they have successfully completed the task.
Co-design a checklist of important items that students might need to consider, including:
arrival time
time at each venue
rate of pay
travel time between the venues
departure time.
Provide Resource 3 – superstar sightseeing, Resource 4 – map and payments and writing materials.
Students may work individually or in pairs. They can create a table to help organise their travel plan.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use place value to add or subtract 3 or more numbers with different numbers of digits.
· Adjust the figures in Resource 3 – superstar sightseeing to be only whole dollar amounts. Provide students with calculators to work out the amounts raised.
· Provide students with Resource 5 – place value chart. Students randomly select cards (0–9) from a pack to create and then read the numbers. Students are asked how many more to make a whole number, such as 23.4 + 0.6 = 24.
	Students can use place value to add or subtract 3 or more numbers with different numbers of digits.
· Ask students to plan the optional challenge on Resource 3 – superstar sightseeing, visiting each capital city in Australia for one event at each stop.
· Ask students to calculate penalties for being late to events. If the celebrity is between 10 and 20 minutes late there is a $120 payment reduction. If they are more than 20 minutes late, there is a $150 payment reduction.


[bookmark: _Toc166082183]Discuss and connect the mathematics – 10 minutes
Discuss when it will be more efficient to use a calculator to add numbers.
Students swap their work with another group and use a calculator to check some of calculations.
Students give each other feedback and make corrections.
Groups review the comments on their work and ask clarifying questions if necessary.
Regroup as a class and display the anchor chart. Ask:
What additive strategies did you use? Why?
Were there strategies that you did not use? Why not?
Did you use more than one strategy? Why or why not?
Are there strategies that you used that are not on our anchor chart?
What approaches did you take to raise the most money? Did they work?
Where did your celebrity lose time or money?
Share the amounts the groups raised.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, 
MA3-AR-01]
Can students determine when it would be more efficient to use a calculator to add numbers? [MAO-WM-01, MA3-AR-01]
Can students compare, evaluate and communicate strategies used to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
Can students use start and finish times to calculate the elapsed time of events? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8, AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.5.




[bookmark: _Lesson_2][bookmark: _Toc166082184]Lesson 2
Core concept: addition can help solve subtraction problems.
[bookmark: _Toc166082185]Daily number sense – nutrition in fruit – 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:
apply known strategies to add and subtract decimals.
	Students can:
solve word problems involving the addition and subtraction of decimals up to 3 decimal places
justify why the strategy used to solve addition and subtraction word problems is appropriate.


1. As a class, discuss strategies students already know about reading and solving word problems.
Display, read and discuss Resource 6 – nutrition in fruit.
Ask students the following question: If you and a friend made a berry smoothie to share, calculate the total carbohydrates and protein each person consumed after drinking the smoothie.
1. In small groups, ask students to create 2 addition and/or subtraction word problems using Resource 6 – nutrition in fruit. For example, On Thursday, Mina ate an orange for breakfast and had a peach and figs for afternoon tea. How much protein did Mina eat?
Once complete, ask groups to swap their problems and solve them.
Ask students to consider the most efficient and fluent additive strategies for the problems presented.
Regroup as a class and select students to share strategies used to solve the word problems.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve word problems involving the addition and subtraction of decimals up to 3 decimal places? [MAO-WM-01, MA3-WM-01]
Can students justify why the strategy used to solve addition and subtraction word problems is appropriate? [MAO-WM-01, 
MA3-WM-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 4A.1, 4A.2, 4A.3, 4A.4.


[bookmark: _Toc166082186]Core lesson 1 – additive strategies (part 2) – 25 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:
apply efficient mental and written strategies to solve addition and subtraction problems
choose and use efficient strategies to solve addition and subtraction problems.
	Students can:
apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging
use place value to add or subtract 3 or more numbers with different numbers of digits
compare, evaluate and communicate strategies used to solve addition and subtraction problems.


Review the additive anchor chart from Lesson 1 or Resource 2 – additive strategies.
Review and model the inverse operations, remind students that addition can be used to solve subtraction problems. For example, to solve 5009 − 3997, start at 3997 and add until 5009 is reached. Adding 3 to 3997 makes 4000, then 1009 to get to 5009. The difference is 1012. Model ‘Addition for subtraction’ on an empty number line.
Add ‘Addition for subtraction’ to the class additive anchor chart.
Note: ‘Addition for subtraction’ is a specific strategy referred to in Additive relations A, alongside levelling, using constant difference, and bridging. It is part of the inverse relationship between addition and subtraction.
Display and discuss Resource 7 – data sources. Draw student attention to the approximate totals available in the column graph.
Provide students with a copy of Resource 7 – data sources.
Display and read Resource 8 – data activities. Ask students to answer the questions using the ‘Addition for subtraction’ strategy where appropriate and to show their working on a number line.
[bookmark: _Toc166082187]Core lesson 2 – number lines – 25 minutes
Display and read Resource 9 – garden designs.
Remind students that the addition for subtraction strategy can be used to compare lengths or calculate differences.
Encourage students to answer the questions using an empty number line to support their calculations noting they may choose another effective strategy.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What is the final length of the garden?
	Final garden length:
7.95 + 2.15 + 3.85 − 1.15 = 12.8 m

	What is the difference between the initial and final garden length?
	Final length − initial length:
12.8 m − 7.95 m = 4.85 m

	How much shorter is the flower bed than the fruit trees?
	Fruit trees – flower bed:
3.85 − 2.15 = 1.7 m (see Figure 2).
Figure 2 – example of solution 1
[image: Two examples of a possible student's solution showing a number line to calculate a subtraction problem finding the difference between 2 quantities.]

	How much longer is the flower bed than the path?
	Flower bed – path:
2.15 m − 1.15 m = 1.00 m

	Where would the middle of the garden be for the path?
	Final length is 12.8 m. The middle is 6.4 m (see Figure 3).
Figure 3 – example of solution 2
[image: Example of a possible student's solution showing a number line to calculate the middle point between zero and 12.8m. 6.4 is marked in the middle by 2 equal jumps.]

	If you divide the garden into 4 equal sections, what would be the length of each section?
	The final garden divided into 4 equal parts:
12.8 divided by 4, half and half again, making 3.2 m (see Figure 4).
Figure 4 – example of solution 3
[image: Example of a possible student's solution showing a number line to calculate 4 equal parts or halving and halving again or 4/4 or 25% of a whole length to calculate 100%. 0, 3.2, 6.4, 9.6 and 12.8 are marked on the number line.]

	If the owner asked you to make the garden 25% longer, how much would you need to add? How long would the garden now be?
	25% is the same as a quarter.
You would need to add 3.2 m.
This would make the garden 12.8 + 3.2 = 16 metres long.


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

	Students cannot apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.
Students use whole numbers to solve the garden bed and calculator problem.
Provide concrete materials such as Resource 10 – decimats to support students to solve the decimal problems. Note: the decimats can be used as visual representations of decimals to help students make sense of decimal size and decimal place value (see Figure 5).
	Students can apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.
[bookmark: _Int_mvmMdXfN]Provide students a budget and a cost per metre for the flowers, trees and path. Challenge the students to create the most visually appealing garden while staying within the allocated budget.
Students write their own garden problems and share them with their peers. Students need to consider the strategies used and justify its efficiency in solving the problem.


Figure 5 – decimats
[image: Example of a decimat showing 0.312. The decimat has been partitioned into ones, tenths and hundredths. Three-tenths is shaded blue, one-hundredth is shaded blue and two-thousandths is shaded blue.]
[bookmark: _Toc166082188]Discuss and connect the mathematics – 10 minutes
Display and read Resource 11 – reflection chart.
Discuss and reflect on the efficiency and accuracy of the number line strategy used by students.
Ask students to share their strategies for solving the garden bed word problems.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging? 
[MAO-WM-01, MA3-AR-01]
Can students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, 
MA3-AR-01]
Can students compare, evaluate and communicate strategies used to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8, AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.4, 3A.5.


[bookmark: _Lesson_3_1][bookmark: _Lesson_3]

[bookmark: _Toc166082189]Lesson 3
Core concept: known strategies for addition and subtraction can be applied to decimals.
[bookmark: _Toc166082190]Daily number sense – convince me – 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:
apply known strategies to add and subtract decimals.
	Students can:
model the addition and subtraction of decimals up to 3 decimal places using appropriate representations.


[bookmark: _Hlk164767967]This activity is an adaptation of Work samples (Additive relations) by NSW Education Standards Authority (NESA).
1. Present the following problem: Sam worked out this decimal equation 3.25 − 1.5 and got the answer 3.10. The answer is incorrect.
Ask students to convince you it is wrong and share their solutions.
How did you know?
What error or misconception has Sam made? Sam has considered 1.5 as a whole unit after the decimal point. He has solved the question as follows 3.25 − 0.15.
Jeremy got the answer 2.20. What error or misconception has he made? Jeremy has not considered the correct place value for 1.5 and the role of zero. He solved the problem as follows 3.25 − 1.05.
Charlotte got the answer 2.35. What error or misconception has she made? Charlotte has not considered the correct place value for 1.5. She solved the problem as follows 3.25 − 1 and then added 0.10.
What might the subtraction question have been if the correct answer was 2.10?
Ask students if a visual representation could have helped show the relationship between the numbers 3.25 and 1.5 (see Figure 6).
Figure 6 – visual representations
[image: Two visual representations of the equation 3.25 − 1.5. First image is a bar model showing 3.25 as a whole bar and underneath 1.5 (part of the whole bar) and the remaining part of the bar has a question mark to find the solution for the remaining decimal quantity. Second image is a number line labelled 1.25, 1.75, 2.25 and 3.25. It has an arc line showing subtraction from 3.25 subtract 1 to 2.25 and then 2.25 subtract 0.5 is 1.75.]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model the addition and subtraction of decimals up to 3 decimal places using appropriate representations? 
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS9.


[bookmark: _Toc166082191]Core lesson 1 – decimal addition and subtraction – 15 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:
recognise that the place value system can be extended beyond hundredths
apply known strategies to add and subtract decimals.
	Students can:
express thousandths as decimals
use place value to partition decimals
model the addition and subtraction of decimals up to 3 decimal places using appropriate representations
justify why the strategy used to solve addition and subtraction word problems is appropriate.


Review the additive anchor chart from Lesson 1 or Resource 2 – additive strategies.
Provide students with Resource 12 – 1–3 spinner, sticky notes, a pencil, a paper clip and cards (multiple numeral cards 0–9).
In pairs, students randomly select cards to make 2 numbers with 6 digits which turn into numbers with decimals.
Students use the pencil, paper clip and spinner template to make the spinner.
Students spin to determine the position of the decimal point, for example, spin a 2 and create a number with 2 decimal places.
Students choose an addition or subtraction sticky note to complete an equation (see Figure 7).
Figure 7 – decimal equation
[image: Labelled cards as decimal numbers arranged as an equation 193.628 + 3207.84.]
Students select a number to partition and represent the calculation using an empty number line.
Revise and discuss different models of representations to help support students efficiently solve the equations (see Figure 8).
Figure 8 – visual representations
[image: Three examples of decimal equations solved on whiteboards using a number line with place value partitioning.

Equation 1: 39.628 - 31.072. 31.072 is broken down as 31 + 0.07 + 0.002. 

Equation 2: 139.628 - 131.072. 131.072 is broken down as 31 + 0.07 + 0.002.

Equation 3: 39.6 - 31.07 =
39.6 - 31.07 add 0.93 is 32 + 7.6, so the difference is 8.53. This is the addition for subtraction method.]
Repeat the activity, ensuring students alternate between addition and subtraction.
Regroup as a class and select students to share which number they chose to partition and why.
Students repeat this task and add or subtract another 2 numbers together using what they believe is the most efficient strategy from those displayed.
3. They record their work on a sticky note and attach it to their class anchor chart or Resource 2 – additive strategies.
[bookmark: _Toc166082192]Core lesson 2 – going shopping – 25 minutes
[bookmark: _Hlk164768819]This activity is an adaptation of Shopping Basket from NRICH by University of Cambridge.
Display and read Resource 13 – shopping problems. Discuss how students might solve these problems.
Ask students to work on each question and to consider the most fluent and efficient strategy to use.
Note: for an optional challenge, change the total of question 4 to $100 or another total that promotes calculation with decimals. For $100, the prices will be $55, $27.50 and $17.50. Encourage students to use a bar model or another visual representation.
Regroup as a class and ask students to share their working out and to justify the most fluent and efficient strategy used to solve the word problems.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot model the addition and subtraction of decimals up to 3 decimal places using appropriate representations.
Revise student knowledge of whole number partitioning of numbers up to 5 digits. Guide the transfer of those skills to partitioning and naming decimals.
Provide concrete materials such as Resource 10 – decimats to support students to solve the decimal problems. Note: the decimats can be used as visual representations of decimals to help students make sense of decimal size and decimal place value.
	Students can model the addition and subtraction of decimals up to 3 decimal places using appropriate representations.
Choose events from the NSWPSSA Athletics championships results. Ask students to make and calculate comparisons between different results, such as first and second place, or 8-year-olds and 12-year-olds.
Challenge students to create multi-step decimal problems that represent real-world additive situations involving decimals. Have students exchange these problems with peers and request an explanation of the strategies used to solve the given problems.


[bookmark: _Toc166082193]Consolidation and meaningful practice – 10 minutes
[bookmark: _Hlk164768862]This activity is an adaptation of Decimals: Connect 4 by JustMaths.
Display and read Resource 14 – high jump results. Explain that 3 schools took part in an athletics carnival. The result of the high jump is decided on the combined height jumped by the top 2 competitors from each school.
Ask students to discuss and share the additive strategies used to determine the answers to the following questions:
What is the total combined height for each school?
If Happy Valley PS improved its combined height by 0.1 m, and Mountain Top PS decreased its combined height by 0.07 m, what are the new total heights for these 2 schools?
What is the difference between each school’s combined height in centimetres?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students express thousandths as decimals? [MAO-WM-01, MA3-RN-02]
Can students use place value to partition decimals? 
[MAO-WM-01, MA3-RN-02]
Can students model the addition and subtraction of decimals up to 3 decimal places using appropriate representations? 
[MAO-WM-01, MA3-AR-01]
Can students justify why the strategy used to solve addition and subtraction word problems is appropriate? [MAO-WM-01, 
MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV7, NPV8, AdS9.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 4A.1, 4A.2, 4A.3, 4A.4.


[bookmark: _Lesson_4][bookmark: _Toc166082194]Lesson 4
Core concept: number lines and bar models help solve addition and subtraction problems.
[bookmark: _Toc166082195]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: _Toc166082196]Core lesson 1 – decimal fluency – 15 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 benchmark fractions, decimals and percentages
determine percentage discounts of 10%, 25% and 50%
apply known strategies to add and subtract decimals.
	Students can:
recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity
equate 10% to dividing by 10, 25% to finding a quarter by dividing by 4, and 50% to finding half
model the addition and subtraction of decimals up to 3 decimal places using appropriate representations.


[bookmark: _Hlk164768924]This activity is an adaptation of ‘Adding and subtracting decimals’ from Decimals: Connect 4 by JustMaths.
To develop fluency in addition and subtraction of decimals, students are encouraged to use various additive strategies and representations to solve decimal equations, for example, number lines, partitioning place value and bar models.
Display and read Resource 15 – score 4. Explain the rules:
In pairs, students take turns to select and answer a question from the question grid.
The correct solution will be found in the answer grid. If your solution is not in the grid, you need to reconsider your answer.
Students colour or cover the solution in the box on the answer grid. To win, students need to connect 4 answers in a box or a line (horizontally, vertically or diagonally) on the answer grid.
Ask students to record calculations during play.
Select students to share the strategies and representations they used to solve the decimal equations.
Optional: provide students Resource 16 – blank grid to create their own game for their peers.
[bookmark: _Toc166082197]Core lesson 2 – benchmark percentages – 15 minutes
Place students into groups of 3.
Provide each group with sticky notes and one metre of string.
Ask students to construct a number line between zero and one, showing known decimals and fractions.
Note: monitor the construction of the number lines as a formative assessment opportunity.
Explain to students that percent relies on an understanding of common fractions and decimals.
[bookmark: _Int_r4bnmzG3]Note: a percentage is a fraction out of 100 and can be expressed as a decimal with hundredths. Students can make connections easily when both fractions and decimals are illustrated as hundredths, for example,  equals 0.75, which is equivalent to 75%. At this level, it is appropriate to focus on known benchmarks such as 50%, 25% and 10%. The link between hundredths and percent can be made using a hundredths diagram (Siemon et al. 2021).
Introduce the benchmark percentages of 10%, 25%, 50%, 75% and 100%. Connect these percentages to known decimals and fractions for example, 50% = = , 25% =  =  and so on.
Discuss how our base-10 number system makes it easy to find 10% of a quantity. For example, 10% of 150 is 15, so 20% of 150 is 2 lots of 15, 30% is 3 lots of 15 and so on. Explain that 10% is dividing by 10, 25% is dividing by 4, 50% is dividing by 2 and 75% is dividing by 4 to determine 25% and then multiplying by 3.
Ask students to represent these on a number line (see Figure 9).
Figure 9 – number line
[image: A number line labelled with decimal numbers, fractions and percentages from 0 to 1. The line is marked with sticky notes representing tenths, and the major benchmarks such as 25%, 50% and 75% have been written above the line.]
[bookmark: _Part_3:_Celebrity][bookmark: _Toc166082198]Core lesson 3 – celebrity concert – 25 minutes
Display Resource 17 – concert hall. Explain that the celebrity from Lesson 1 has decided to put on a special charity concert for 100 people in the local hall. The celebrity has insisted that there are 3 categories of tickets:
Category 1 – $200 each
Category 2 – $100 each
Category 3 – $50 each.
Including at least one benchmark percentage of 10%, 25% or 50%, design at least 2 different seating plans for the concert (see Figure 10).
Figure 10 – concert hall examples
[image: Two examples of a concert hall with different categories for seating. The seats are booked out using yellow and red dots. There are 2 tables showing the cost per seat in the different categories or location and the percentage of seats available in that category, together with how much money was raised from the sale of the seats. 
Concert hall 1 = 100 seats. Category 1 tickets = $200 = 80% seats sold = 80 seats = $16 000 raised. 
Category 2 tickets = $100 = 10% seats = 10 seats = $1000 raised. Category 3 tickets = $50 = 10% seats 10 seats = $500 raised. $16 500 was raised in total. 
Concert hall 2 = 100 seats. 
Category 1 tickets = $200 = 50% seats = 50 seats = $10 000 raised. Category 2 tickets = $100 = 25% seats = 25 seats = $2500 raised. Category 3 tickets = $50 = 25% seats = 25 seats = $1250 raised. $13 750 was raised in total.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot model the addition and subtraction of decimals up to 3 decimal places or make connections between benchmark fractions, decimals and percentages.
Using place value knowledge, partition decimal numbers with students to assist with number line jump increments.
For the concert activity, use MAB materials to model the seating plan. Guide students to flexibly partition 100 tickets into the 3 categories using only 10, 25 and 50. Link the partitions to percentages.
	Students can model the addition and subtraction of decimals up to 3 decimal places and make connections between benchmark fractions, decimals and percentages.
Play Matching Fractions, Decimals and Percentages from NRICH. Students can self-select from 5 levels of challenge and try to beat their own best times.
Ask students to complete the concert hall activity assuming that there are 300 tickets, not one hundred. Can this be achieved using only benchmark percentages?
Ask students to use non-benchmark fractions in the allocation of seating, linking 10% to 1%. Students could also add a platinum seat category with a price of $500.


[bookmark: _Toc166082199]Discuss and connect the mathematics – 10 minutes
Regroup as a class. Ask students:
Which seating plan raised the most money?
Which seating plan raised the least money?
Did anyone else raise more money than you?
Which arrangement is the fairest? Why?
Ask students to turn and talk and share connections that they can make between fractions, decimals and percentages.
Select students to share their responses.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent common percentages of quantities and lengths as fractions and decimals? [MAO-WM-01, MA3-RN-03]
Can students recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity? [MAO-WM-01, MA3-RN-03]
Can students model the addition and subtraction of decimals up to 3 decimal places using appropriate representations? 
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS9, UnM8, PrT2.




[bookmark: _Lesson_5][bookmark: _Toc166082200]Lesson 5
Core concept: place value understanding helps us to make use of benchmark percentages.
[bookmark: _Toc166082201]Daily number sense – inverse operations – 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:
use equivalent number sentences involving multiplication and division to find unknown quantities.
	Students can:
identify and use inverse operations to assist with the solution of number sentences.


1. Pose the following problem to the students: Jason arranged 34 shelves in his bookstore, and each shelf held 12 books. How many books did he arrange in total?
Ask students:
How would you solve this problem?
How would you check your answer?
Select students to share responses.
Once students have worked out that this problem requires multiplying 34 and 12 and the answer is 408, pose the following questions:
What is the inverse operation to multiplication?
How can this problem be changed so that division instead of multiplication is required to solve it?
In pairs, ask students to use the 408 books to create a division problem, reminding them that if 34 times 12 is 408, using the inverse operation can help to create this new problem.
Students share their new problem with the class. Answers might include:
Jason arranged 408 books on 34 shelves. How many books were on each shelf?
Jason arranged 408 books so that each shelf contained 12 books. How many shelves were there?
Jason arranged 408 books on some shelves. What other combinations of books and shelves can you make? Use a pattern to explore as many combinations as possible. For example, 1 shelf with 408 books, 2 shelves with 204 books, 3 shelves with ... and so on.
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students identify and use inverse operations to assist with the solution of number sentences? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, NPA4, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 3A.10.


[bookmark: _Toc166082202]Core lesson 1 – price of chocolate – 20 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 benchmark fractions, decimals and percentages
· determine percentage discounts of 10%, 25% and 50%.
	Students can:
represent common percentages of quantities and lengths as fractions and decimals
recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity
equate 10% to dividing by 10, 25% to finding a quarter by dividing by 4, and 50% to finding half.


Refer to the percentages of seats sold for the charity concert in Lesson 4. Explain that students will again use a rectangle to represent benchmark percentages.
Ask the students:
Have you ever wondered where your clothes, food and furniture come from?
Have you thought about what happens before these items reach the shop?
What do you know about how chocolate is made?
What do you know about how T-shirts are made?
Display Resource 18 – chocolate costs 1. Use the table below to guide discussion.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice? What do you wonder?
	Varied responses depending on background knowledge.
There are chocolate bars made from small squares.
There are 20 rows of 5.
There are 100 squares in the block altogether.
The number of squares matches the percentage recorded on it, for example, there are 30 squares on the 30% for retailers.
A markup is the amount added to the cost price of goods to cover overheads and profit.

	What does the bar of chocolate represent?
	The entire cost of a chocolate bar. Note: the percentages are not a true representation of chocolate manufacturing. Proportions were provided to support the task.

	Who receives the highest/lowest percentage?
	Manufacturers (highest); transportation (lowest).

	Why do you think manufacturers need the largest percentage?
	They have the highest costs such as workers/employees, utilities, rent, taxes, quality assurance, insurance, marketing, profit.

	Do you think the share is fair? Why or why not?
	Varied responses depending on background knowledge.

	If the chocolate bar costs $10, how much does each sector receive? How can you work that out?
	Half of 10 is $5, and half goes to the manufacturer.
10% means the same as one tenth, so 10% is $1. The farmer gets $1.
30% is 3 times 10%, so the retailer gets $3.
5% is half of 10%, so transport and other costs are half of a dollar which is 50c each.


Provide a copy of Resource 19 – chocolate costs 2 or ask students to complete the activity in their workbooks.
Ask students:
What is the same/different compared to Resource 18 – chocolate costs 1?
What strategies can you use to work out the cost for each component?
What is the first cost you would work out? Why?
[bookmark: _Toc166082203]Core lesson 2 – clothing shop – 20 minutes
[bookmark: _Hlk164769432]This activity is an adaptation of ‘Raw to retail’ from Middle School Mathematics Lessons to Explore, Understand, and Respond to Social Injustice by Conway et al.
Display Resource 20 – raw to retail.
Discuss the process of producing something from raw materials to a finished product in a retail shop:
Raw materials are grown by farmers or mined then transported to processing or manufacturing plants.
Raw materials are then made into products, sometimes being transported again to be created into further products. For example, zippers might be made in one factory and then transported to another factory to be used in clothing.
When complete, products are transported to wholesalers, also known as intermediary businesses, that help move the goods from one business to another.
Next, the goods are branded ready for sale.
Finally, the goods are transported to shops for retailers to sell.
Optional: using digital devices, have students find a piece of clothing they would like to purchase. Students could also use catalogues or Resource 21 – Imogen’s T-shirt shop.
Explain that students can now determine the percentage that is paid to each sector represented in Resource 20 – raw to retail for their chosen item.
Students complete Resource 22 – product cost.
Note: students may explore uncommon percentages during this investigation. Stage 3 content requires the understanding of common/benchmark percentages of 10%, 25%, 50% and 75%.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot make connections between benchmark fractions, decimals and percentages.
Provide students with MAB materials to make 100. Explain that 100% represents the whole cost of the item. Guide students to allocate MAB materials to each step in Resource 20 – raw to retail.
Ask students to select an item that costs $10 or $100 and to only use benchmark percentages of 50%, 25% and 10% for the cost components.
	Students can make connections between benchmark fractions, decimals and percentages.
Students use uncommon or non-benchmark percentages.
Using the percentages determined for the item of clothing, ask what would happen if the retailer decided to have a 50% off sale? Would they receive a profit or a loss? How much by? What percentage discount would still provide the retailer with some profit?


[bookmark: _Toc166082204]Discuss and connect the mathematics – 15 minutes
Regroup as a class. Select students to share their distribution of percentages for each sector.
Select students to answer the following questions:
How did Resource 22 – product cost help your understanding of the various components involved in the pricing of your chosen clothing item?
What strategy or strategies did you use to find the dollar amount? Explain and justify your response.
Were there any challenges or surprises while working out the costs for each sector?
How does this task relate to real-world scenarios in terms of product pricing and the distribution of costs in the fashion industry?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent common percentages of quantities and lengths as fractions and decimals? [MAO-WM-01, MA3-RN-03]
Can students recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity? [MAO-WM-01, MA3-RN-03]
Can students equate 10% to dividing by 10, 25% to finding a quarter by dividing by 4, and 50% to finding half? [MAO-WM-01, MA3-RN-03]
	Links to National Numeracy Learning Progressions (NNLP):
UnM8, PrT1, PrT2.




[bookmark: _Lesson_6][bookmark: _Toc166082205]Lesson 6
Core concept: estimating and place value understanding helps to determine the reasonableness of solutions.
[bookmark: _Toc166082206]Daily number sense – inverse operations – 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:
use equivalent number sentences involving multiplication and division to find unknown quantities.
	Students can:
identify and use inverse operations to assist with the solution of number sentences.


1. Draw a rectangle on the whiteboard marking one side as 8 m and the area in the middle as 152 m2 (see Figure 11).
Figure 11 – rectangle for whiteboard
[image: A rectangle showing that it measures 152 square metres and the length is 8 metres but the height is unknown.]
Write 8 m × __ m = 152 m2 on the board.
Ask students:
Which operation would you use to help solve this problem?
What is the answer?
Allow students time to Think-Pair-Share. Explain how division can be used to solve the problem.
Note: a mental strategy for division that uses the inverse relationship is ‘think of multiplication’ or ‘what do I multiply by?’. In this example, students could estimate by multiplying 8 by 20, then adjust to 8 by 19 (Siemon et al. 2021).
In pairs, students create a word problem to go with Figure 11 above. For example, the rectangular playground had an area of 152 m2 and one side was 8 m long. How long was the other side?
Students write another problem with the same playground area context where multiplication and division are required.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify and use inverse operations to assist with the solution of number sentences? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, NPA4, MuS7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 3A.10.


[bookmark: _Toc166082207]Core lesson – rounding and estimating – 35 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 estimation and place value understanding to determine the reasonableness of solutions
determine percentage discounts of 10%, 25% and 50%
apply known strategies to add and subtract decimals.
	Students can:
round numbers appropriately when obtaining estimates to numerical calculations
use estimation to check the reasonableness of solutions to addition and subtraction calculations
use mental strategies to estimate discounts of 10%, 25% and 50%
solve word problems involving the addition and subtraction of decimals up to 3 decimal places.


[bookmark: _Hlk164769689]This activity is an adaptation of Applications with decimals by State of New South Wales (Department of Education).
[bookmark: _Hlk157006574]Note: estimation is used widely in everyday life. A deep understanding of place value supports students to produce reasonable estimates. In the following activities, students are not asked to calculate answers but instead value their estimate. Using language such as ‘about,’ ‘close,’ ‘just about’ or ‘approximate’ emphasises that there is not one correct answer. Students can compare estimates to evaluate if they fall within an acceptable range. Having students reflect on the strategies used by peers supports additional strategy development (Van de Walle et al 2023:274).
Discuss contexts for estimation in everyday life. Ask students:
When is it important to be precise? Measuring medicine, measuring for cake recipes, time for exams, paying the right amount for an item in the shop.
When is an estimate good enough? How long to walk to school, how long a movie goes for and distance of a long drive.
Display and read Resource 23 – mountain climbing think board.
Jointly complete the think board to match the mountain climbing problem (see Figure 12).
Figure 12 – estimation think board example
[image: Example of a think board about estimation. The parts are labelled Diagram, Question, Rounding and Estimation with notes as follows:
Diagram shows the height of a mountain with the total height 8611 m and base camp located at 5150 m.
Question: About what percentage of K2 do people climb when they reach base camp? 
Rounding: 8611 can be rounded to 8600 or 9000. 5150 can be rounded to 5200 or 5000.
Estimation: 5000 is a bit more than half of 9000, so between 50% and 60%. 10% of 8600 is 860. 6 x 800 + 60 = 4800 + 360 = 5160. So, about 60%.]
Ask students for different approaches to calculating percentages, linking back to content from Lesson 5. Reinforce that there is no requirement for a precise calculation.
Display and read Resource 24 – estimation activities.
Ask students to select activities and to record their thinking on Resource 25 – think board, or a similar learning scaffold in their workbook.
The answers to the questions are approximations, not precise calculations.
Ask students to compare their solutions after each activity. If there is a notable difference in their solutions, students can pair up with a peer and work through the rounding and estimating together.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot round numbers appropriately when obtaining estimates to numerical calculations.
Students are given numbers of varying sizes to round to the nearest hundred, ten, tenth or hundredth. Guide students to round the numbers in Resource 24 – estimation activities.
Students round 2 amounts such as $25.60 and $14.10, to estimate the total (about $40) and the difference between them (about $10). Guide students to round and estimate totals and differences in the activities on Resource 24 – estimation activities.
	Students can round numbers appropriately when obtaining estimates to numerical calculations.
· Students select an item of interest and compare discounts available from various sources. Students compare and justify the best available price (explaining their reasoning).
Students make a list of sports or classroom equipment needed at the school. Investigate available prices and discounts for those items. Calculate the best overall cost.


[bookmark: _Toc166082208]Discuss and connect the mathematics – 15 minutes
Regroup as a class. Select some questions from the list below to prompt reflection and discussion.
Did your estimation skills improve while working on the think board activities?
Can you identify a specific part of an activity where rounding played a role in arriving at an accurate estimate?
Reflect on the process of comparing solutions with your peer. How did this collaboration help your understanding of estimation?
Were there any challenges you faced in the estimation activities, and how did you overcome them?
Describe a situation where the think board helped you visualise and organise your thoughts to solve a problem effectively.
Reflect on the importance of estimation skills in real-life situations. How might these skills be applicable beyond the classroom?
Share an example where rounding played a key role in simplifying a complex mathematical problem during the think board activities.
How did discussing and working through rounding and estimating with a peer contribute to your overall learning experience?
In what ways did the think board activities strengthen your overall mathematical reasoning and problem-solving abilities?
Was there an activity where you thought that estimation was not appropriate, and that you should have made a precise calculation instead? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students round numbers appropriately when obtaining estimates to numerical calculations? [MAO-WM-01, MA3-AR-01]
Can students use estimation to check the reasonableness of solutions to addition and subtraction calculations? [MAO-WM-01, MA3-AR-01]
Can students use mental strategies to estimate discounts of 10%, 25% and 50%? [MAO-WM-01, MA3-RN-03]
Can students solve word problems involving the addition and subtraction of decimals up to 3 decimal places? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
NPV6, NPV7, AdS8, AdS9.


[bookmark: _Lesson_7]

[bookmark: _Lesson_7_1][bookmark: _Toc166082209]Lesson 7
Core concept: mathematicians solve addition and subtraction problems with more than one operation.
[bookmark: _Toc166082210]Daily number sense – equivalent number sentences – 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:
use equivalent number sentences involving multiplication and division to find unknown quantities.
	Students can:
complete number sentences that involve more than one operation by calculating missing numbers.


[bookmark: _Hlk164769838]This activity is an adaptation of Multiply and Divide Within A Hundred 1 by Kaplinsky from the Open Middle website.
1. Draw Figure 13 on the whiteboard.
Figure 13 – multiplication and division equation
[image: A blank multiplication and division equation. It shows empty boxes representing digits to form an empty number sentence as follows:
A one-digit number times a one-digit number equals a blank 2-digit number divided by a one-digit number.]
In pairs, students use digits 2 to 9 (only once each), placing a digit in each box to make an equation. For example, 3 × 6 = 72 ÷ 4
Note: the task can be made easier by allowing students to use digits more than once.
As a class, share and compare solutions. Ask students to identify the strategies they used and justify their choices.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students complete number sentences that involve more than one operation by calculating missing numbers? [MAO-WM-01, MA3-MR-02]
	Links to National Numeracy Learning Progressions (NNLP):
NPA3, MuS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-MT: 3A.8, 3A.9.


[bookmark: _Toc166082211]Core lesson – zoo investigation (part 1) – 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:
choose and use efficient strategies to solve addition and subtraction problems
apply known strategies to add and subtract decimals
solve problems involving duration, using 12- and 24-hour time.
	Students can:
solve multistep word problems, including problems that require more than one operation
[bookmark: _Int_hmT79Izk]compare, evaluate and communicate strategies used to solve addition and subtraction problems
solve word problems involving the addition and subtraction of decimals up to 3 decimal places
use start and finish times to calculate the elapsed time of events.


Note: this investigation is designed to be completed over Lessons 7 and 8 of this unit. Groups can work at their own pace, with teacher assistance when required.
Explain that your class has been asked to write a review about a new zoo in the area. The principal has given permission for the class to organise the whole excursion, including the budgeting for the day and how long it will take.
As a class, brainstorm what students might need to include in their excursion planning, including:
When will you go?
How will you travel to and from the zoo?
When will you need to leave? When will you arrive back at school?
How many teachers/adults will you need?
How much will your excursion cost?
What will you do when you are there?
Display and read Resource 26 – zoo excursion planner. Clarify any elements of the task as needed.
Note: the investigation can be approached in sections that suit the needs of your class, bringing the students back together when ready to move on to the next section. Students can make calculations for the cost of the excursion based on the exact number of students in your class or Stage 3 at your school. Alternatively, students calculate the cost per student as if there were 50 students attending the excursion.
Group students into investigation teams. Provide each group with a copy of the following resources:
Resource 26 – zoo excursion planner
Resource 27 – zoo map
Resource 28 – entry and activities
Resource 29 – zoo menu
Monitor the organisation of the task and student progress.
Note: the most efficient strategy for some of these problems will include the use of a multiplicative strategy. Some students might require support to recognise this. Calculating The Heights Buses cost and ticket prices will involve the use of multiplication and division.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot choose and use efficient strategies to solve addition and subtraction problems.
For the cost of buses, link 25% with quarters. Guide students to use non-standard partitions that support finding quarters (562 = 400 + 160 + 2). Use a bar model representation (see Figure 14).
Provide students with calculators, allowing them to engage with the same tasks.
Guide students to complete one aspect of the investigation with teacher support.
	Students can choose and use efficient strategies to solve addition and subtraction problems.
Ask students to further explore the map and investigate the distances and time between exhibits. For example, the zoo has asked you to design a tour with the distance and time recorded between each exhibit.
Develop a report to provide the zoo with feedback and information from your investigation.


Figure 14 – non-standard partitioning
[image: A representation of non-standard partitioning for 562. There is a bar labelled 562, then a bar underneath showing 400, 160 and 2, then a bar underneath showing 100, 100, 100, 100, 40, 40, 40, 40. with a blank strip at the end that has an arrow pointing to it with the text '4 x 50c'. There is an equation below the bar model reading 25% of $562 = $100 + $40 + $0.50 = $140.50.]
[bookmark: _Toc166082212]Discuss and connect the mathematics – 10 minutes
Invite students to a whole class discussion about their excursion so far. Prompts could include:
Which bus company did you go with? Why?
Have you found any calculations challenging?
Which strategies have you used?
Were you able to solve any calculations mentally?
Have you checked your solutions using another method?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve multi-step word problems, including problems that require more than one operation? [MAO-WM-01, MA3-AR-01]
[bookmark: _Int_ExHXHZdd]Can students compare, evaluate and communicate strategies used to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
Can students solve word problems involving the addition and subtraction of decimals up to 3 decimal places? [MAO-WM-01, MA3-AR-01]
Can students use start and finish times to calculate the elapsed time of events? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7-AdS9, MuS8, MeT4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.5.




[bookmark: _Lesson_8][bookmark: _Toc166082213]Lesson 8
Core concept: mathematicians compare and evaluate strategies used to solve addition and subtraction problems, reasoning which strategy may be most efficient.
[bookmark: _Toc166082214]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: _Toc166082215]Core lesson – zoo investigation (part 2) – 30 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:
choose and use efficient strategies to solve addition and subtraction problems
apply known strategies to add and subtract decimals
solve problems involving duration, using 12- and 24-hour time.
	Students can:
solve multistep word problems, including problems that require more than one operation
[bookmark: _Int_5EqZ5Prq]compare, evaluate and communicate strategies used to solve addition and subtraction problems
solve word problems involving the addition and subtraction of decimals up to 3 decimal places
use start and finish times to calculate the elapsed time of events.


Note: Lesson 8 is a continuation of Lesson 7 – a 2-lesson investigation into designing a zoo excursion. You may like to start your lesson with feedback from Lesson 7, including if you noticed any challenges students were facing.
Students return to their groups and continue with their investigation.
As students work, monitor progress, assisting with the organisation of the task. While prompts have been provided, if students are working collaboratively and proceeding well, allow them to determine their own strategies and methods.
[bookmark: _Toc166082216]Discuss and connect the mathematics – 20 minutes
Pair groups together to share and compare their calculations and findings. Ask each group to:
explain their excursion plans
share strategies they used and how they checked their answers
identify sections they found challenging and those that were easier.
At the end of the discussion, ask students to write a personal reflection of their learning in additive relations. Some prompts might include:
Where have you been flexible in your mathematics?
When did you explain your thinking clearly?
Can you provide an example of when you were accurate and efficient?
What are 2 connections you can make about additive relations?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve multistep word problems, including problems that require more than one operation? [MAO-WM-01, MA3-AR-01]
[bookmark: _Int_HD7Gwgk9]Can students compare, evaluate and communicate strategies used to solve addition and subtraction problems? [MAO-WM-01, MA3-AR-01]
Can students solve word problems involving the addition and subtraction of decimals up to 3 decimal places? [MAO-WM-01, MA3-AR-01]
Can students use start and finish times to calculate the elapsed time of events? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7-AdS9, MuS8, MeT4.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.5.




[bookmark: _Resource_1:_Shopping][bookmark: _Resource__1][bookmark: _Toc166082217]Resource 1 – shopping receipt
	BIG FRUIT BARN – Shopping Receipt
	Cost

	Zucchini 0.778kg NET @ $5.99/kg
	$4.66

	Bananas 0.442kg NET @ $2.99/kg
	$1.32

	Special
	$0.99

	Special
	$1.50

	Potatoes 1.328kg NET @ $2.99/kg
	$3.97

	Brussel sprouts 0.322kg NET @ $15.99/kg
	$5.15

	Broccoli 0.808kg NET @ $5.99
	$4.84

	Special
	$0.99

	Grapes green 1.174kg NET @ $5.99/kg
	$7.03

	Snow peas 0.218kg NET @ $14.99
	$3.27

	Cherry tomatoes
	$2.99

	Lettuce Iceberg
	$2.49

	Subtotal
	$39.20

	Loyalty card discount
	-$15.00

	Total
	$24.20

	Cash
	$50.00

	Change
	$25.80


[bookmark: _Resource_2_–][bookmark: _Toc166082218]Resource 2 – additive strategies
[bookmark: _Hlk166070704][image: Explanations of 3 additive strategies. 

The first strategy is Landmark numbers. It has text that reads: “Friendly numbers” that are easy to work with fluently, flexibly and efficiently. For example, 5, 10, 100, 1000 and more.

The second strategy is Levelling. It has text that reads: Adjusting to landmark numbers to add efficiently. For example, Level 2 up, 2 down can be shown as 28 + 35 = 30 + 33 = 63.

The third strategy is Partitioning. It has text that reads: Splitting numbers into smaller parts to make calculations easier. For example:
45 + 33
= 40 + 5 + 30 + 3
= 70 + 8
= 78.]
[image: Explanations of 3 additive strategies.

The first strategy is Compensation. It has text that reads: Adjusting numbers to make a calculation more efficient. For example,
36 − 17
= 37 − 17 − 1
= 20 − 1
= 19.
There are arrows pointing to 37 with the words 'add 1' and to the number 17 with the words 'subtract 1' on the second line of the algorithm.

The second strategy is Commutative Property of Addition. It has text that reads: Two numbers can be added in any order and the sum is equivalent. For example, 28 + 35 = 35 + 28.

The third strategy is Inverse Operations. It has text that reads: Addition and subtraction are inverse operations. For example,
12 + 18 = 30
30 − 12 = 18
30 − 18 = 12.
The last 2 number sentences are complement principles. There is also a bar model with a rectangle at the top labelled 30 and 2 rectangles underneath it with the label 12 in one rectangle and the label 18 in the other.]
[image: Explanations of 3 additive strategies.

The first strategy is Constant Difference. It has text that reads: A common difference between pairs of numbers when completing subtraction. For example,
125 − 78 = 47
126 − 79 = 47
127 − 80 = 47.

The second strategy is Algorithms. It has text that reads: A set of written steps to calculate using partitioning and regrouping for the algorithm 364 minus 39.

The third strategy is Associative Property of Addition. It has text that reads: More than two numbers can be added in any order to make it more efficient. For example,
22 + 13 + 8
= 22 + 8 + 13
= 30 + 13
= 43.]
[image: An additive strategy called Equivalence. It has text that reads: Different equations can have the same value. For example, 28 + 50 = 58 + 20. The ‘=’ symbol means ‘the same value as’.

There is also an example bar model. There is a rectangle with the label 78 in the top bar. The second bar has 2 rectangles with the label 28 in one rectangle and the label 50 in the other. The third bar has 2 rectangles with the label 58 in one rectangle and the label 20 the other.]

[bookmark: _Resource_3:_Superstar][bookmark: _Resource_3_–][bookmark: _Toc166082219]Resource 3 – superstar sightseeing
You are the organiser of a new superstar singer’s sightseeing tour of your town. The singer and entourage will be arriving at 9:00 am on a private plane. Once here, they want to visit as many places as they can to earn money for their cause, ‘Children in Crisis’.
As the organiser, you need to design a schedule for the group to visit as many places as they can, before being back at the airport by 4:00 pm, when they will fly to their next destination. Along with a map of the possible places to visit and the time taken to drive between them, you have also been given a payment guide that states how much money each location will pay towards the charity.
There is one condition; your celebrity can visit any of the places as many times and for as long as you plan. However, they will only be paid for one visit and only for the time indicated. The only exception is the shopping centre, which will pay $52 for every half hour the superstar is there.
Do not forget – the superstar and their entourage must be at the airport by 4 pm!
Design your schedule to make as much money for the charity as you can.


[bookmark: _Resource_4:_Map][bookmark: _Resource_4_–][bookmark: _Toc166082220]Resource 4 – map and payments
[image: A map of the city showing locations including airport, city centre, shopping centre, hotel, radio station, television station, music shop, stadium. Roads are between each location and time distances are marked to indicate travel time.]
	Location
	Length of visit
	Charity payment

	Hotel
	20 minutes
	$401

	Radio station
	40 minutes
	$1130

	Television station
	25 minutes
	$808

	Music Shop
	30 minutes
	$790

	Stadium
	1 hour
	$2670

	Shopping centre
	Unlimited
	$52 per 30 minutes

	City centre
	35 minutes
	$1410




[bookmark: _Resource_5:_Place][bookmark: _Resource_5_–][bookmark: _Toc166082221]Resource 5 – place value chart
[image: A place value chart resource with squares labelled ones, a decimal point, then tenths, hundredths and thousandths. Underneath there are numbers zero to 9 to be cut out individually to make various decimal numbers.]


[bookmark: _Resource_6:_Nutrition][bookmark: _Resource_6_–][bookmark: _Toc166082222]Resource 6 – nutrition in fruit
	Fruits – serving size 100 grams
	Carbohydrates (g)
	Protein (g)
	Fruits – serving size 100 grams
	Carbohydrates (g)
	Protein (g)

	Apples
	13.81
	2.26
	Grapes
	16.26
	0.67

	Apricots
	11.12
	1.45
	Lemons
	16
	1.5

	Bananas
	88.28
	3.89
	Oranges
	11.75
	0.94

	Blackberries
	23.1
	1.31
	Peaches
	9.54
	0.91

	Blueberries
	22.06
	0.65
	Plums
	11.89
	0.705

	Cherries
	12.18
	1.36
	Strawberries
	7.907
	0.608

	Figs
	19.38
	2.75
	Watermelon
	7.689
	1.067




[bookmark: _Resource_7:_Data][bookmark: _Resource_7_–][bookmark: _Toc166082223]Resource 7 – data sources
[image: A resource outlining collected data from the 2023 Women's World Cup Sets Attendance Record. There is a bar or column graph showing the years the World cup has occurred on the y-axis and the x-axis shows the number of spectators attending each year. There are flags of countries displayed under each year.
1995 had the lowest attendance and 2023 had the highest attendance. The average attendance was 1.2 million people. Figures are approximate for students to work on their estimation abilities. 
1991: approx 500 000
1995: approx 100 000
1999: approx 1.2 million
2003: approx 700 000
2007: approx 1.2 million
2011: approx 800 000
2015: approx 1.4 million
2019: approx 1.1 million
2023: approx 1.9 million.]
‘2023 Women’s World Cup Sets Attendance Record’ by statista.com is licensed under the Creative Commons License CC BY-ND 3.0.
[image: A resource showing the map of Australia with the states and major cities. The map shows the average annual rainfall across 30 years from 1991 to 2020. The rainfall is measured in mm from 0 to 3000mm annually. For the purposes of the activity in resource 8 below, Oodnadatta had between 50 and 100 of rainfall. Bourke received between 400 and 600mm of rainfall. Mildura received between 400 and 600mm of rainfall, and Darwin received between 1500mm and 2000mm of rainfall.]
Adapted from Commonwealth of Australia (2021)


[bookmark: _Resource_8:_Data][bookmark: _Resource_8_–][bookmark: _Toc166082224]Resource 8 – data activities
Calculate the difference in total attendance for World Cup matches in 2023 and 2003.
How many additional people attended per match in 1999 compared to 1995?
Calculate the difference between the smallest and largest match attendance total.
What is the difference between the smallest and largest attendance per match?
About how much more rainfall does Oodnadatta SA need to reach the shaded purple level (3000 mm)?
Calculate the additional rainfall needed for Bourke NSW to be shaded dark blue (2000 mm).
What is the difference in average annual rainfall between Mildura NSW and Darwin NT?


[bookmark: _Resource_9:_Garden][bookmark: _Resource_9_–][bookmark: _Toc166082225]Resource 9 – garden designs
Your task is to look after a rectangular garden initially measuring 7.95 metres long. You decide to extend the garden by planting flowers, which adds 2.15 m to the garden’s length. Later, you extend the garden length by an extra 3.85 m to plant fruit trees. Finally, a brick path is added across the middle of the garden, reducing the total garden length by 1.15 m.
Questions:
What is the final length of the garden?
What is the difference between the initial and final garden length?
How much shorter is the flower bed than the fruit trees?
How much longer is the flower bed than the path?
Where would the middle of the garden be for the path?
If you divide the garden into 4 equal sections, what would be the length of each section?
If the owner asked you to make the garden 25% longer, how much would you need to add? How long would the garden now be?


[bookmark: _Resource_10:_Reflective][bookmark: _Resource_10_–][bookmark: _Toc166082226]Resource 10 – decimats
[image: Four copies of the decimats template identifying decimals including tenths, hundredths and thousandths.]

[bookmark: _Resource_11_–_1][bookmark: _Toc166082227]Resource 11 – reflection chart
[image: A cartoon character pointing to 4 speech bubbles.

The first speech bubble reads: Flexible – I have a range of strategies to choose from.

The second speech bubble reads: Fluent – I can use my strategy easily.

The third speech bubble reads: Understanding – I can connect different maths ideas, show maths in different ways and use ideas in new ways.

The fourth speech bubble reads: Efficient – I have used a strategy with a small number of steps.]


[bookmark: _Resource_11:_Decimats][bookmark: _Resource_11_–][bookmark: _Resource_12:_1-3][bookmark: _Resource_12_–][bookmark: _Toc166082228]Resource 12 – 1–3 spinner
[image: A spinner template labelled 1, 3, 2, 1, 3, 2.]


[bookmark: _Resource_13:_Shopping][bookmark: _Resource_13_–][bookmark: _Toc166082229]Resource 13 – shopping problems
Problem 1
A teenager goes into a supermarket and buys 4 items, each costing one dollar or more. The sale assistant tells the teenager the total is $8.95. Calculate the possible prices of the 4 items.
Problem 2
A shopper visits a tech store and buys 3 electronic gadgets, each more than $25. At the checkout, the sales assistant tells her the total is $120.75. Calculate the possible prices of the 3 items.
Problem 3
A bookkeeper purchased 4 items of stationery. The total cost was $42.69 but he was overcharged $6.55. Calculate the possible prices of the 4 items.
Problem 4
In a tech store, Alex gets 3 gadgets. The prices are a bit unclear and when Alex goes to pay the total is $110. The first gadget costs twice as much as the second, and the third gadget costs $10 less than the second. Can you find out how much each gadget costs?


[bookmark: _Resource_14:_High][bookmark: _Resource_14_–][bookmark: _Toc166082230]Resource 14 – high jump results
	Student
	School
	Height

	Joesphine
	Happy Valley PS
	1.61 m

	Yin Lee
	Happy Valley PS
	1.51 m

	Zoran
	Mountain Top PS
	1.47 m

	Mitchell
	Galaxy PS
	1.55 m

	Carolina
	Galaxy PS
	1.59 m

	Zeinab
	Mountain Top PS
	1.54 m


What is the total combined height for each school?
If Happy Valley PS improved its combined height by 0.1 m, and Mountain Top PS decreased its combined height by 0.07 m, what are the new total heights for these 2 schools?
What is the difference between each school’s combined height in centimetres?


[bookmark: _Resource_15:_Score][bookmark: _Resource_15_–][bookmark: _Toc166082231]Resource 15 – score 4
	[bookmark: _Hlk166075474]Questions
	
	
	
	Answers
	
	
	

	0.4 + 0.1
	0.88 − 0.34
	72.2 − 4.95
	0.772 + 0.201
	0.54
	39.018
	1.30
	34.15

	0.48 + 0.99
	6.198 + 63.91
	0.6 + 0.2
	0.96 − 0.25
	39.46
	0.973
	0.45
	77.03

	5.14 + 26.3
	0.54 + 0.74
	0.82 − 0.33
	86.7 − 9.67
	0.49
	0.50
	67.25
	1.66

	0.59 − 0.14
	41.8 − 2.782
	1.76 + 37.7
	0.5 + 0.8
	1.28
	2.94
	70.108
	1.20

	4.2 − 1.26
	0.8 + 0.4
	0.96 + 0.7
	3.25 + 30.9
	0.8
	31.44
	1.47
	0.71


[bookmark: _Resource_16:_Blank]

[bookmark: _Resource_16_–][bookmark: _Toc166082232]Resource 16 – blank grid
	[bookmark: _Hlk166075508]Questions
	
	
	
	Answers
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




[bookmark: _Resource_17:_Concert][bookmark: _Resource_17_–][bookmark: _Toc166082233]Resource 17 – concert hall
[image: Two templates of a concert hall showing a grid of 100 seats in front of the stage. A table with columns labelled category, price, percent of seats, number of seats and money raised. There are 3 categories of seats 1 ($200), 2 ($100) and 3 ($50). There is a row at the bottom containing '100' in the 'percent of seats' and 'number of seats' columns.]
[bookmark: _Resource_18:_Chocolate][bookmark: _Resource_18_–][bookmark: _Toc166082234]Resource 18 – chocolate costs 1
[image: A representation of a chocolate bar showing the breakdown of percentage costs from farmer to retailer and what the mark up is in the form of a bar graph. The first image shows the chocolate bar being broken into 30% for retail mark up, 50% for manufacturing costs, 5% for transport costs, 5% for other costs and 10% for cocoa farmers.]

[bookmark: _Resource_19:_Chocolate][bookmark: _Resource_19_–][bookmark: _Toc166082235]Resource 19 – chocolate costs 2
[bookmark: _Hlk166073761]You have just purchased a block of chocolate for $4.00. Using the grid below, show how the costs are distributed. Record how much money each sector would receive out of your block of chocolate.
[image: A 5 x 20 grid of squares with black lines.]
	Sector
	Percentage
	Amount
	Sector
	Percentage
	Amount

	Cocoa farmer
	10%
	
	Manufacturing
	50%
	

	Other costs
	5%
	
	Retail
	30%
	

	Transportation
	5%
	
	
	
	


[bookmark: _Resource_20:_Raw]

[bookmark: _Resource_20_–][bookmark: _Toc166082236]Resource 20 – raw to retail
[image: A flow chart from the raw materials, to transportation, to processing and manufacturing, to wholesalers and intermediaries, to branding, to the retailer.]

[bookmark: _Resource_21:_Imogen’s][bookmark: _Resource_21_–][bookmark: _Toc166082237]Resource 21 – Imogen’s T-shirt shop
[image: A collection of different T-shirts labelled with tags and costs.
T-shirt 1 - $20.00
T-shirt 2 - $15.00
T-shirt 3 - $18.00
T-shirt 4 - $50.00
T-shirt 5 - $34.00
T-shirt 6 - $89.00.]

[bookmark: _Resource_22:_Product][bookmark: _Resource_22_–][bookmark: _Toc166082238]Resource 22 – product cost
[bookmark: _Hlk166075336]Complete the grid and table for your chosen item of clothing, stating the percentages and money distributed between each sector.
What is the cost of your item?
[image: A 5 x20 grid of squares with black lines.

]
	Sector
	Percentage
	Amount
	Sector
	Percentage
	Amount

	Raw materials
	
	
	Branding
	
	

	Transportation
	
	
	Wholesalers
	
	

	Manufacturing
	
	
	Retail
	
	


[bookmark: _Resource_23:_Mountain]

[bookmark: _Resource_23_–][bookmark: _Toc166082239]Resource 23 – mountain climbing think board
[bookmark: _Hlk166077048]K2 is the world’s second highest mountain. Of the 5 highest mountains in the world, K2 is the deadliest.
The highest point of the mountain (summit) is 8611 m above sea level. Many people who attempt to climb K2 only reach Base Camp, which is 5150 m above sea level. About what percentage of the mountain do the mountaineers climb when they reach base camp?
[image: A blank template of a think board used for the mountain climbing task. It is labelled question, rounding, estimation and diagram.]

[bookmark: _Resource_24:_Estimation][bookmark: _Resource_24_–][bookmark: _Toc166082240]Resource 24 – estimation activities
[bookmark: _Hlk166077102]Activity 1: Temperature readings
The playground temperature was monitored every hour in the morning, as seen in the table below. What was the approximate temperature difference between the highest and lowest temperature? What was the approximate percentage increase?
	Time
	8:00 am
	9:00 am
	10:00 am
	11:00 am
	12:00 pm

	Temperature
	17.37℃
	18.4℃
	19.29℃
	22.08℃
	25.46℃


Activity 2: Easter Show budget
Mike went to the Easter Show. He was given $150 spending money for the day. He spent money on the following items. Estimate how much money Mike had left at the end of the day.
	Item
	Cost

	Return train ticket
	$10.90

	Entry ticket to the show
	$32.00

	Rides
	5 rides for $12.00 each

	Food and drinks
	$23.40

	Show bag
	$7.50


Activity 3: Make-up discounts
Mary’s mother went to her favourite store to buy make-up, listed in the table below. When she approached the counter to pay for the products, she was told that she could choose between 25% off the Mascara and eyeliner when purchased together or $10 off the price of the combined price of the foundation and lipstick. Estimate which option would give her the better saving.
	Item
	Cost

	Mascara
	$29.60

	Eyeliner
	$18.45

	Foundation
	$63.70

	Lipstick
	$34.99


Activity 4: Sports promotion
Coach Mark went to purchase a new set of balls for his soccer team. The store had a sale on bulk buys as shown in the table. If coach Mark bought 30 balls, what was the approximate percentage of his saving compared to the single ball price?
	Quantity 
	Cost

	1 ball
	$15.50 each

	5 pack
	$14.75 each

	10 pack
	$14 each


[bookmark: _Resource_25:_Think][bookmark: _Resource_25_–][bookmark: _Toc166082241]Resource 25 – think board
[image: A blank template of a think board. It is labelled question, rounding, estimation and diagram.]

[bookmark: _Resource_26:_Zoo][bookmark: _Resource_26_–][bookmark: _Toc166082242]Resource 26 – zoo excursion planner
The cost of the zoo excursion needs to include hiring a bus, entry tickets and cafe food.
Bus hire
You only need one bus for your excursion. There are 2 bus companies to choose from:
Eppinorm Buses charge $562 to hire a bus for the day, but because you are a local school, they will give you a 25% discount.
The Heights Buses costs $250 to hire for the day plus $3.25 for every kilometre it travels. The zoo is 21.5 km away.
Which company would be the cheapest? How much would each student have to pay? Show your calculations.
Entry tickets
The zoo’s rules say that there needs to be a supervision ratio of 1:10. Do you have enough teachers for this rule, or will you need to bring some parents? Explain your reasons.
Using the prices on the Entry and Activities boards, work out the cheapest way of buying tickets for everyone. Do not forget the teachers/adults.
For school excursions, the ticket cost for teachers/adults is paid for by the students. Using the best price you found, find the cost for each student. Add this to the bus hire fee per student. How much does each student need to pay for the excursion now?


Lunch packs
To ensure the zoo has enough food on the day, they have asked you to form a lunch pack. Use the zoo menu to make a lunch pack that includes one lunch food, one snack and one drink without going over $15 and then add to the total cost.
Schedule for the day
Make a timetable for the day that includes visits to all the animals. To complete this, you must consider the following:
What time does school start? Will you need to leave earlier than this to get the most out of the day?
What time do you need to get back to school?
How long will it take the bus to get to the zoo and return to school?
How long do you need for recess and lunch breaks?
There are daily experiences at the zoo shown on the Entry and Activities board. Which feeding or talks will students attend? Are there any that are not possible?
A map has been provided. How long will it take to move between each animal exhibit?
Note: Eppinorm Zoo opens at 9 am and closes at 4:30 pm. Zoo staff say that it takes about 30 minutes to walk from the zoo shop to the penguin exhibit, past the elephants and lions. The bus company has estimated the bus ride to the zoo will take 40 minutes in the morning and 30 minutes to return to the school in the afternoon.
[bookmark: _Resource_27:_Zoo][bookmark: _Resource_27_–][bookmark: _Toc166082243]Resource 27 – zoo map
[image: A diagram of a map titled Eppinorm Zoo. It displays where the animals are located, the shop and cafeteria. The key shows an image of an animal viewing platform, the distance of 1cm is equal to 0.25km.]


[bookmark: _Resource_28:_Entry][bookmark: _Resource_28_–][bookmark: _Toc166082244]Resource 28 – entry and activities
[image: Two display boards showing ticket costs and the times for each of the zoo experiences and their durations.
Entry prices are $25 for adults, $18 for Students/concession, $14 for children aged 3–14 years. A family pass for 2 adults and 2 children is $65 and a group ticket for more than 10 people involves a 10% discount. Daily experiences are all 15 minutes and include a reptile talk at 10.30 am, a giraffe feeding at 11.15am, a lion talk at 12 noon, a koala feeding at 1pm and a meerkat talk at 1.45pm.]


[bookmark: _Resource_29:_Zoo][bookmark: _Resource_29_–][bookmark: _Toc166082245]Resource 29 – zoo menu
[image: A display board showing the menu of the zoo cafeteria and the cost for meals snacks and beverages. 
Lunch food:
Hamburger & Fries $6.95
Hot Dog & Fries $4.80
6 Nuggets & Fries $4.20
6 Fish Bites & Fries $5.10
Toasted Cheese Sandwich $1.95
(add ham +$1)
Salad $2.95
(add ham, chicken or tuna +$1).
Snack food:
Piece of Fruit $0.85
Fruit Salad $2.40
Bag of Chips $1.25
Lolly Bag $2.45
Ice Block $0.50
Popcorn $1.35.
Drinks:
Bottle of Water $2.35
Juice Box $1.80
Flavoured Milk $2.80
Soft Drink $3.10.]


[bookmark: _Toc166082246]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

	Represents numbers A: Decimals and percentages: Recognise that the place value system can be extended beyond hundredths
MAO-WM-01, MA3-RN-03
	
	
	
	
	
	
	
	

	Express thousandths as decimals
	x
	x
	x
	
	x
	
	
	

	Use place value to partition decimals
	
	x
	x
	
	x
	
	
	

	[bookmark: _Int_aZpugigo]Representing numbers B: Decimals and percentages: Make connections between benchmark fractions, decimals and percentages
MAO-WM-01, MA3-RN-03
	
	
	
	
	
	
	
	

	Represent common percentages of quantities and lengths as fractions and decimals
	
	
	
	x
	x
	x
	
	

	Recognise that 10% is one-tenth of 100% and use this to find 10% of a quantity (Reasons about relations)
	
	
	
	x
	x
	x
	
	

	Representing numbers B: Decimals and percentages: Determine percentage discounts of 10%, 25% and 50%
MAO-WM-01, MA3-RN-03
	
	
	
	
	
	
	
	

	Equate 10% to dividing by 10, 25% to finding a quarter by dividing by 4, and 50% to finding half
	
	
	
	x
	x
	
	
	

	Use mental strategies to estimate discounts of 10%, 25% and 50%
	
	
	
	
	x
	x
	
	

	Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging (Reasons about relations)
	x
	x
	x
	
	
	
	
	

	Use place value to add or subtract 3 or more numbers with different numbers of digits
	x
	x
	x
	
	
	
	
	

	Additive relations A: Use estimation and place value understanding to determine the reasonableness of solutions
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Round numbers appropriately when obtaining estimates to numerical calculations
	
	
	
	
	
	x
	
	

	Use estimation to check the reasonableness of solutions to addition and subtraction calculations
	
	
	
	
	
	x
	
	

	Additive relations B: Choose and use efficient strategies to solve addition and subtraction problems
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Solve multistep word problems, including problems that require more than one operation
	
	
	x
	
	
	
	x
	x

	[bookmark: _Int_3R8BgXRE]Compare, evaluate and communicate strategies used to solve addition and subtraction problems
	x
	x
	x
	
	
	
	x
	x

	Additive relations B: Applies known strategies to add and subtract decimals
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Model the addition and subtraction of decimals up to 3 decimal places using appropriate representations
	x
	x
	x
	x
	
	
	
	

	Solve word problems involving the addition and subtraction of decimals up to 3 decimal places
	x
	x
	x
	
	
	x
	x
	x

	Multiplicative relations B: Use equivalent number sentences involving multiplication and division to find unknown quantities
MAO-WM-01, MA3-MR-02
	
	
	
	
	
	
	
	

	Complete number sentences that involve more than one operation by calculating missing numbers
	
	
	
	
	
	x
	x
	

	Identify and use inverse operations to assist with the solution of number sentences
	
	
	
	
	x
	x
	
	

	Non-spatial measure B: Time: Solve problems involving duration, using 12- and 24-hour time
MAO-WM-01, MA3-NSM-02
	
	
	
	
	
	
	
	

	Use start and finish times to calculate the elapsed time of events
	x
	
	
	
	
	
	x
	x
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