
Those special buys
Students use percentages to calculate the profit and loss of specific items for purchase. There is a focus on developing an understanding of how the language used in questions influences the approach to selecting appropriate strategies.
Visible learning
Learning intention
To understand the difference between profit and loss.
Success criteria
I can explain the terms profit and loss.
I can calculate the sale price given the percentage profit or loss.
I can use the unitary method to solve problems involving profit and loss.
I can effectively use financial mathematics terminology.
Syllabus outcomes
A student:
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 MAO-WM-01
represents and operates with fractions, decimals and percentages to solve problems 
MA4-FRC-C-01
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategy
	Teaching points

	Warm up
	Use slide 3 of the PowerPoint Those special buys for students to complete 5 quick questions to review increasing a number by a percentage.
	5 quick questions
	The purpose of this warm-up is to recall procedural fluency with percentage increase.

	Launch
	Students use the terminology of profit and loss to discuss the expenses incurred by retailers selling products.
	Think-Pair-Share
Pose-Pause-Pounce-Bounce
	The purpose of this section is for students to develop an appreciation for the expenses incurred in selling an item.

	Explore
	Students consider the mathematics related to the purchase of a roast chicken. Students review use of their problem-solving strategies to investigate the profitability of different scenarios by completing Appendix A. 
	Assessing and Advancing Questions
	The purpose of this section is for students to engage with a range of problem-solving techniques involved with working with profit and loss.

	Summarise
	Students complete a variation theory activity from Appendix B to explore different problem-solving approaches given different pieces of information before completing a Frayer diagram (Appendix C) on profit and loss.
	Variation theory
Frayer diagrams
Peer feedback
	The purpose of this section is to develop a clear understanding of profit and loss and when to apply different techniques to problem-solving questions.

	Apply
	Students complete a literacy task from Appendix D where students describe key vocabulary using related words and ideas.
	You can’t ask that
	The purpose of this section is to reinforce the students’ understanding and use of vocabulary within financial mathematics. 



Activity structure
Please use the associated PowerPoint Those special buys to display images in this lesson.
[bookmark: _Warm_Up]Warm Up
1. Display slide 3 from the PowerPoint Those special buys and have students review increasing quantities by a percentage.
1. Students pair up and compare answers. If students differ, have them construct a bar model to support their answer.
Launch
1. Display slide 5 from the PowerPoint. This figure shows a picture of a rotisserie chicken and its price tag at a local supermarket.
1. In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students to consider the expenses required to make a supermarket roast chicken and how much profit they think the supermarkets make.
Students could identify:
· the costs associated with raising the chicken and purchasing the chicken itself
· the cost of transporting the chicken from the farm to the supermarket
· the costs associated with stuffing, seasoning and cooking the chicken
· the costs associated with packaging and keeping the chicken warm.
It is also important that students recognise the difference between profit and revenue.
1. Explain to students that a retailer, such as a supermarket, will buy products from suppliers, adjust the price and then sell the product to us. Narrate to students the story from the news article ‘Woolworths raises the price of popular roast chicken’ (bit.ly/RoastChickenPrices).
Alternatively, you can access the Sydney Morning Herald article ‘Battle of the bachelor’s handbags: Six supermarket roast chickens put to the taste test.’ (bit.ly/RoastChickenPricesSMH) This article also includes Costco selling their chickens for $6.99 each. Using either article, highlight the fact that selling a roast chicken for less than $8 is selling at a loss.
Students were first introduced to this concept in the Apply section of Lesson 11 – When it is fair to compare the pair of Unit 5 – Multiplicative thinking.
1. Initiate a sharing of ideas using the Pose-Pause-Pounce-Bounce question strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) to highlight what reasons a retailer might sell an item at a loss.
Retailers may sell items at a loss to remove stock that is about to perish, to clear lines of stock that are selling poorly to create space for new product lines, or as a marketing strategy to encourage customers to visit their store. It is also important to note that a product being discounted does not mean it is being sold at a loss. Further, there are often products sold with significant discounts that are still making a profit for the retailer.
Explore
1. Display slide 7 from the PowerPoint which shows the cost price and sale price of 3 different roast chickens.
1. In a Think-Pair-Share, ask students to use this information to determine the amount and the percentage of profit or loss each store makes and to explain if the amount or the percentage is the better representation for comparison.
During the sharing part of this activity, the teacher should explain that the GST needs to be removed from the sales price before finding the amount of profit. The supermarkets will also need to consider their costs from this profit or loss percentage.
The first chicken has a profit margin of $1 which is 10% of the cost price. The second chicken has a profit margin of $0.95 which is 11.875% of the cost price. The third chicken will be sold at a loss of $0.51, which is 6.8% of the cost price. A percentage is used to compare as it represents the relative difference between the sale price and cost price.
1. Show students the video ‘How Does Costco Keep their Chickens so Cheap? (Loss Leaders Explained)’ (3:12) (https://bit.ly/lossleaders).
1. Conduct a class discussion asking students to think about other times they may have seen businesses use this strategy to increase sales.
1. Distribute Appendix B ‘Profit and loss’ for each pair to complete.
Summarise
1. Students are to complete Appendix C which uses variation theory (variationtheory.com/introduction/) to highlight changes in the language of each question to explore different strategies required for questions involving percentages.
An alternative version of this activity has been provided for students to access who require literacy or language support.
1. Distribute Appendix D ‘Frayer diagram’ to each student and ask them to complete the Frayer diagrams (bit.ly/frayerdiagram) provided for profit and loss.
1. Students are to swap Frayer diagrams and complete peer feedback in the form of 2 stars and a wish (bit.ly/DLSpeerfeedback).
1. Students then respond to the feedback to improve their Frayer diagrams.
Prompt students to use correct terminology on their Frayer diagrams, such as profit, loss, sale price, cost price and discount. Rather than supply peer feedback, the teacher could display terminology used in the lesson to revise or improve students’ Frayer diagrams.
Apply
1. In their pairs, ask students to assign themselves as either Player 1 or Player 2.
1. Hand out Appendix E ‘You can’t say that’ ensuring each partner receives a unique copy.
1. Read through the rules and how to play and answer any clarifying questions. The game's objective is to describe the terms from the table to a partner so they can guess what is in each empty box.
1. Students complete the activity.
1. Conduct a class discussion asking students what made describing different words easier or more challenging.
1. 

Assessment and differentiation
Suggested opportunities for differentiation
Warm up
Adjust the questions to meet the needs of students.
Some students may need additional modelling of the bar model to visualise the questions to review the learning.
Explore
Some students may need to use bar models from the previous lesson ‘Unitary Method’ to calculate GST.
Some students may gain additional benefits from researching costs.
Teachers could modify the items in Appendix B to suit the needs of their students. This could include changing which boxes have values included.
Summarise
An alternate version of Appendix C is available if the teacher would find non-worded problems more beneficial for their students.
To enable students, provide them with examples and non-examples to form their definitions and characteristics in their Frayer diagrams.
Apply
Some students may benefit from prompting questions. An example for cost price could be ‘How much do all the expenses add up to?’
A time limit may be necessary for some groups when playing ‘You can’t say that’.
Students may be able to draw images representing their words for Appendix E if they are unable to describe the terms using words.


Suggested opportunities for assessment
[bookmark: _Hlk147833561]Warm up
The teacher could observe or take photos of student work.
Launch
The teacher can listen for the correct use of language by students and how they use formal terms.
Explore
The teacher can collect student responses to Appendix B as evidence of students being able to calculate a percentage of a quantity and use the words profit or loss to determine whether it is an increase or decrease.
Summarise
The teacher can scan copies of the students’ Frayer diagrams as evidence of students’ understanding of profit and loss.
Apply
The teacher can listen to the students’ use of language to describe the terms.


[bookmark: _Appendix_A]Appendix A
[bookmark: _Profit_and_Loss]Profit and loss
The table below shows examples of the cost price of items and the percentage increase or decrease applied by the retailer to create the sale price. Calculate the sale price for each item.
	Product
	Cost price
	Percentage Profit or loss
	Profit or loss per item
	Sale price

	Roast Chicken
	$8.00
	9% loss
	
	

	Baby Cos Lettuce 
(2 pack)
	$2.52
	15% profit
	
	

	Bread Rolls
(6 pack)
	$2.16
	32% profit
	
	

	Yesterday’s Bread Rolls
(6 pack)
	$2.16
	7.4% loss
	
	

	Mayonnaise
(410 g)
	$2.76
	45% profit
	
	

	Butter
(500g)
	$5.51
	27% profit
	
	

	Soft drink
(1.25 L)
	$2.43
	58.5% profit
	
	


Person A is purchasing chicken, lettuce and bread rolls for dinner. Show whether the supermarket makes a profit.
Person B purchases the same items as Person A but buys yesterday’s bread rolls. Show whether the supermarket makes a profit.
Person C purchases a soft drink, butter and mayonnaise, as well as the same items as Person A. Show whether the supermarket makes a profit.

[bookmark: _Appendix_B]Appendix B
[bookmark: _Variation_Theory]Variation theory
1. An item has a cost price of $24 and is sold for a profit of 30%. Calculate the sale price.
1. An item has a sale price of $24 and was sold for a loss of 30%. Calculate the cost price.
1. An item has a sale price of $24 and is sold for a profit of 30%. Calculate the cost price.
1. An item has a cost price of $24, which had been sold at a loss of 30%. Calculate the sale price.
1. An item makes a profit of $24, which is 30% of the cost price. Calculate the cost price.
1. An item makes a profit of $24, which is 30% of the cost price. Calculate the sale price.
1. An item makes a loss of $24, which is 30% of the cost price. Calculate the cost price.
1. An item makes a loss of $24, which is 30% of the cost price. Calculate the sale price.


Variation theory (Alternative task)
	Cost price
	Sale price
	Percentage 
profit or loss
	Magnitude of profit or loss

	$24
	
	30% profit
	

	$24
	
	30% loss
	

	
	$24
	30% profit
	

	
	$24
	30% loss
	

	
	
	30% profit
	$24

	
	
	30% loss
	$24





[bookmark: _Appendix_C]Appendix C
[bookmark: _Frayer_Diagram]Frayer diagram
[image: A template for a Frayer diagram on profit.]
[image: A template for a Frayer diagram on loss.]
[bookmark: _Further_Multiplicative_Thinking]Appendix D
[bookmark: _You_can’t_say]You can’t say that
Objective – Player A
You will describe the terms from the table below to your partner so they can guess the term.
Rules
1. The clue giver may not use the word, including abbreviations.
The clue giver can’t sound out the word, use hand gestures, or say the letter it starts with.
The clue giver can’t say, ‘Something to do with money’ and wait for the other person to go through all the different terms related to percentages and financial mathematics.
How to play
1. Player A identifies the coordinates of the empty square they want to guess.
Player B describes the term in that square. Player A attempts to guess the term.
Once correct, Player A writes the word in the correct square.
The players switch roles and repeat steps 1 to 3.
	
	A
	B
	C
	D

	1
	
	Decrease
	
	GST

	2
	Percentage
	
	Fee
	

	3
	Profit
	
	
	Sale price

	4
	
	Of
	Retailer
	


Objective – Player B
You will describe the terms from the table below to your partner so they can guess the term.
Rules
1. The clue giver may not use the word, including abbreviations.
The clue giver can’t sound out the word, use hand gestures, or say the letter it starts with.
The clue giver can’t say, ‘Something to do with money’ and wait for the other person to go through all the different terms related to percentages and financial mathematics.
How to play
1. Player A identifies the coordinates of the square they want to guess.
1. Player B describes the term. Player A attempts to guess the term based on this.
1. Once correct, Player A writes the word in the correct square.
1. The players switch roles and repeat steps 1 to 3.
	
	A
	B
	C
	D

	1
	Unitary method
	
	Cost price
	

	2
	
	Discount
	
	Loss

	3
	
	VAT
	Increase
	

	4
	Wholesaler
	
	
	Tax




Sample solutions
Warm up - 5 quick questions
1. Decrease 230 by 10% = 
Decrease 180 by 
Increase 128 by 
Decrease 120 by 
Increase 114 by 


[bookmark: _Appendix_B_-]Appendix A - Profit and loss
	Product
	Cost price
	Percentage Profit or Loss
	Profit or Loss per item
	Sale Price

	BBQ Chicken
	$8.00
	9% loss
	
	

	Baby Cos Lettuce 
(2 pack)
	$2.52
	15% profit
	
	

	Bread Rolls
(6 pack)
	$2.16
	32% profit
	
	

	Yesterday’s Bread Rolls
(6 pack)
	$2.16
	7.4% loss
	
	

	Mayonnaise
(410 g)
	$2.76
	45% profit
	
	

	Butter
(500g)
	$5.51
	27% profit
	
	

	Soft drink
(1.25 L)
	$2.43
	58.5% profit
	
	


1. The supermarket makes a profit.

The supermarket loses money.

The supermarket makes a profit.
[bookmark: _Appendix_C_-]

Appendix B – Variation theory
1. 

2. 70% = 24
1% = 0.3429
100% = $34.29
3. 130% = 24
1%=0.1846
100% = $18.46
4. 

5. 30% = 24
1% = 0.8
100% = $80
6. 30% = 24
1% = 0.8
100% = $80
80+24 = $104
7. 30% = 24
1% = 0.8
100% = $80
8. 30% = 24
1% = 0.8
100% = $80
80-24=$56



Appendix B – Variation theory (Alternate task)
	Cost price
	Sale price
	Percentage of cost price 
profit or loss
	Magnitude
 of profit or loss

	$24
	
	30% profit
	

	$24
	
	30% loss
	

	130% = 24
1%=0.1846
100% = $18.46
	$24
	30% profit
	24 -18.46 = $5.54

	70% = 24
1%=0.3429
100% = $34.29
	$24
	30% loss
	34.29 – 24 = 10.29

	30% = 24
1% = 0.8
100% = $80
	80+24 = $104
	30% profit
	$24

	30% = 24
1% = 0.8
100% = $80
	80 – 24 = $56
	30% loss
	$24




[bookmark: _Appendix_D_–]Appendix C – Frayer diagram
[image: A completed Frayer diagram for profit. ]
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[bookmark: _Appendix_E_–]Appendix D – You can’t say that
	
	A
	B
	C
	D

	1
	Unitary method
	Decrease
	Cost price
	GST

	2
	Percentage
	Discount
	Fee
	Loss

	3
	Profit
	VAT
	Increase
	Sale price

	4
	Wholesaler
	Of
	Retailer
	Tax
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