
Sole traders
Students learn what sole traders are and how they earn money by modelling their earnings in a spreadsheet for a single product or service. They then use calculations to decide how much a sole trader should charge for their services.
Students will need at least one digital device per pair to interact with websites and the Sole traders spreadsheet during this lesson.
Learning intentions and success criteria should be shared with students later in the lesson.
Learning intentions
To understand how a sole trader earns their money.
To be able to model linear relationships.
Success criteria
I can explain how a sole trader earns money.
I can write an equation to represent a worded problem.
I can create a spreadsheet model to represent the money earned as a sole trader.
I can calculate the earnings of a sole trader.


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 
selects and applies algebraic techniques to solve problems involving equations and formulas MST-11-01
models and interprets linear relationships to solve problems and make predictions in practical contexts MST-11-02
solves financial problems involving earning money and taxation MST-11-03
Associated numeracy outcomes
A student:
recognises and applies functional numeracy concepts in practical situations, including personal and community, workplace and employment, and education and training contexts N6-1.1
determines whether an estimate or an answer is reasonable in the context of a problem, evaluates results and communicates conclusions N6-1.3
chooses and applies appropriate operations with whole numbers, familiar fractions and decimals, percentages, rates and ratios to analyse and solve everyday problems N6-2.1
chooses and applies efficient strategies to analyse and solve everyday problems involving money and finance N6-2.4
chooses and applies appropriate numeracy operations and techniques to analyse and resolve everyday situations N6-2.6
chooses and uses appropriate technology to access, organise and interpret information in a range of practical personal and community, workplace and employment, and education and training contexts N6-3.1
Content
Linear relationships
Linear modelling
Use a spreadsheet to model a linear relationship in a variety of contexts
Earning money 
Ways of earning
Calculate an individual’s earnings from commission, sliding scale commission, piecework, royalties, government payments and as a sole trader
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Table 1: lesson summary 
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Activating prior knowledge
	Present the scenario on slide 3 of the PowerPoint Sole traders. Ask students to discuss how Jim earns money. Have students compare Jim’s earning situation to piecework to determine if Jim’s situation qualifies. Reveal the learning intentions and success criteria using slide 4.
	Think-Pair-Share
Pose-Pause-Pounce-Bounce
	Students understand there is another way of earning where a single person is responsible for all of the operations and costs associated with the business.

	Connecting learning
	Define Jim’s earnings as a sole trader, explaining their responsibilities and profits. Have students complete the K and W column of a KWL chart (slide 6) about sole traders and share responses. 
Have students visit the NSW Government website ‘What is a sole trader?’ (bit.ly/sole-trader-nswgovernment) and update their KWL chart with new information and questions.
Students use the ‘Sole traders’ worksheet tab from the spreadsheet Sole traders to model how much Jim would earn as a sole trader before modifying it to complete questions in Appendix B.
	KWL chart
Pose-Pause-Pounce-Bounce
Think-Pair-Share
	Students understand the sales and costs to determine the profit of a sole trader to calculate their earnings and use a spreadsheet to model this to discover how it is connected to direct variation.

	Releasing responsibility
	Use slides 8–9 to model how to calculate a sole trader’s earnings over time. Students use the ‘Costs and sales’ worksheet tab to calculate and compare earnings based on costs, sales and time frames. Students then complete the L column of their KWL charts.
	Worked examples (Your turn)
KWL chart
	Students calculate earnings without a spreadsheet and then apply them to differing circumstances to compare earnings which requires converting to the same time frame.

	Independent practice
	Modify Jim’s scenario to ask students how much he should charge per hour if he wants to earn $1000 a week. Encourage students to share their reasoning and justify their pricing decisions.
	Visibly random groups
Vertical non-permanent surfaces
Assessing and advancing questions
Pose-Pause-Pounce-Bounce
	Students use their problem-solving skills and apply their knowledge from the lesson to a real-world problem.



Activity structure
Please use the associated PowerPoint Sole traders to display images in this lesson.
Activating prior knowledge
1. State the following scenario to students, found on slide 3 of the PowerPoint:
Jim wants to start up a business mowing lawns. He owns a mower, whipper snipper and all the tools he needs. He knows he will have ongoing costs of purchasing fuel and servicing the mower, which will amount to approximately $3.75 per lawn and he plans to charge $50 per lawn.
2. In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students to discuss how Jim would earn money and what type of earning this would be.
Students may state this is piecework as he gets paid for each lawn he mows, but he also must pay ongoing costs, so he doesn’t receive the full amount. 
3. Have students return to their notes from Lesson 5 – piecework and ask a random student to share their definition of piecework. 
Piecework is ‘Employment where a worker is paid a fixed rate for each item produced or action performed regardless of the time taken.’ 
4. Use the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) to start a class discussion around if this scenario truly represents piecework. Some helpful prompts might include:
How may the ongoing costs effect Jim’s income?
Are there any parts of Jim’s scenario that are not considered in the definition?
Does Jim see the full amount earned per lawn he mows? 
Students should recognise that the ongoing costs are not considered.
5. Reveal the learning intentions and success criteria on slide 4.
Connecting learning
1. Define the way Jim earns money to be as a sole trader, which is defined as:
A sole trader is a type of business structure where an individual operates a business on their own, retaining full control and responsibility for the operations and liabilities of that business. Sole traders are often responsible for all profits and losses and they may also be personally liable for any debts incurred by the business. 
This lesson focuses on sole traders charging a constant rate per item or service. However, in reality, sole traders often pay themselves a wage, salary or earn money from a range of products or services. For example, a cleaner might offer bathroom cleans, kitchen cleans, or full house cleans.
2. Display slide 6 of the PowerPoint, which shows a KWL chart (bit.ly/k-w-l-h) and ask students to copy it into their own notes and complete the sections for K and W about sole traders.
K stands for ‘What do I know?’, W stands for ‘What do I want to know?’ and L stands for ‘What have I learned? 
3. Use the Pose-Pause-Pounce-Bounce questioning strategy to initiate a sharing of students’ knowledge on sole traders and what they would like to know.
4. With a device between pairs, ask students to go to the NSW Government website ‘What is a sole trader?’ (bit.ly/sole-trader-nswgovernment) and read the text provided. 
5. Ask students to modify the W and L sections of their KWL charts to reflect what they have learned, removing any questions that they wanted answered and adding any new ones that arose.
6. Use the Pose-Pause-Pounce-Bounce questioning strategy to have students share any changes they made to their KWL charts.
7. Tell students that they are going to use a spreadsheet to model how much Jim would earn as a sole trader. Continuing in their pairs, instruct students to open the spreadsheet Sole traders.
Appendix A ‘Saving a local copy of a file’ has been provided with suggestions on how to share the file with students.
8. Navigating to the ‘Sole traders’ worksheet tab, refer students to the headings ‘Price per product sold/service provided’ and ‘Ongoing costs’ in cells A2 and A4. In a Think-Pair-Share ask students what ongoing costs are and what they would be in Jim’s situation.
Students should be able to identify that fuel and servicing are ongoing costs.
9. Remind students that it costs Jim $3.75 in fuel and servicing of the mower per lawn and that Jim charges around $50 per lawn. Have students write these values into the spreadsheet in the appropriate sections.
The spreadsheet will display an equation.
10. Ask students to write a formula to complete the table of values. Encourage students to use cells B2 and B4 in their formulas so the cells will update if changes are made. This will also populate the graph on the spreadsheet.
Students may use the equation =($B$2-$B$4)*D3 in cell E3 or similar and fill down to complete the table of values. 
11. In a Think-Pair-Share, ask students:
what type of relationship this is and justify why.
what the independent and dependent variables and constant of variation are for this context.
Students should recognise that this is a direct variation relationship as it goes through (0,0).
The independent variable is the number of products sold/services provided, and the dependent variable is the amount earned.
Students may observe that the equation subtracts the running costs from the price to determine the constant of variation, as this reflects how the profit per lawn is calculated.
12. Distribute Appendix B ‘Sole trader scenarios’ to pairs of students and have students modify their spreadsheets to model their earnings and answer the problems. 
Releasing responsibility
1. Use slides 8 and 9 of the PowerPoint to model how to calculate the amount a sole trader would earn given a certain amount of work over a time period. The Worked examples (Your turn) method (bit.ly/supportingstrategies) is used. Animate to reveal self-explanation prompts and solutions.
The amount earned can also be calculated by subtracting the cost from the price and then multiplying by the number sold or delivered and then subtract the whole month’s cost for utilities, similar to the model created in the spreadsheet. 
1. Have students navigate to the ‘Costs and sales’ worksheet tab of the spreadsheet, which represents 2 people’s earnings and their specifications including:
the amounts that represent the cost of a product or service 
the price of the product or service 
the total number of sales 
the ongoing costs to run the business 
the time frame (week, fortnight or month).
1. Students are to use these values to calculate and compare the earnings of the 2 people as seen in the ‘Activity instructions’ on the worksheet tab.
1. In the Formulas ribbon, select Calculate Now (or F9) to refresh the variables. Allow students time to practise multiple comparisons. 
1. Students are to return to their KWL charts and complete the L section of the table. 
1. Ask students to share if there are any questions that were not answered throughout the lesson from the W section of their table. The teacher could choose to answer these now or allow students to research the answers to their questions.
Independent practice
1. Assign students to visibly random groups of 3 (bit.ly/visiblegroups) at vertical non-permanent surfaces (bit.ly/VNPSstrategy).
1. Modify Jim’s scenario to ask students how much Jim should charge given he realises that some lawns take longer to mow than others and he wants to earn $1000 a week. He wants to charge per the time taken to mow a lawn. 
Students can be encouraged to use their spreadsheets to help solve the problem or check their solutions.
1. Ask students assessing and advancing questions (bit.ly/supportingstrategies) to check for understanding and deepen student thinking. Some suggestions are provided in the table below.
Table 1: assessing and advancing questions
	Assessing questions
	Advancing questions

	Would Jim’s fuel and servicing costs change if he charged by the hour?
	How much extra would Jim have to make to earn $1000 but also cover his ongoing costs for the week?

	How many lawns would Jim need to mow each week if he charges $30 per lawn? What would his total income be?
	How long would it take Jim to mow a standard lawn?

	If Jim decides to charge based on the time it takes to mow a lawn, how would you calculate how much he should charge per hour? What factors might influence this calculation?
	How many hours would you expect Jim to work in a week?


1. Use the Pose-Pause-Pounce-Bounce questioning strategy to initiate a sharing of thoughts and reasoning to justify the amounts they decided to charge.
Students may decide to charge more per hour but work less hours. They may also decide to charge the amount that they believe is competitive with other lawn services to ensure they are getting business.

Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge 
The context of Jim’s mowing business could be modified to relate to your students’ interests.
Connecting learning 
Students can be challenged to answer questions from other students’ KWL charts if they have background knowledge of sole traders.
Students could be provided with the variables to represent Jim’s mowing business such as income (I) and number of lawns (L).
Students could consider the costs to set up a business as a fixed cost to create a linear equation, such as buying a mower and other tools required to provide the service.
Students could calculate how much fuel would be used to mow a lawn with current prices to create a more accurate model.
Enable students to use their notes to reflect on direct variation relationships before answering prompts in this section.
Students can be challenged to consider how much a sole trader would earn if they also had to consider paying GST.
Releasing responsibility
Students can be challenged to find another way to calculate the amount earned as a sole trader using the equation created in the spreadsheet to model their earnings.
The time period can be removed from the spreadsheet to enable students to be able to do a straight comparison.
Students could be challenged to find the combination that earns the most or the least earnings over a year from the spreadsheet by looking at the rates in the ‘Rates’ worksheet tab. 


Independent practice
Students can be challenged to consider another method of charging, such as charging by the area needed to mow and how he could earn $1000 using that method.
To enable students, you could provide further restrictions such as the maximum number of hours he can work in a week, or the time taken to mow a lawn.
Suggested opportunities for assessment
Activating prior knowledge 
· Student’s understanding of the different ways of earning money is demonstrated when asking them to identify the way in which Jim earns money. 
· Students’ reflections and reasoning about whether Jim’s method of earning money qualifies as piecework help develop and demonstrate their Working mathematically skills, particularly through the use of evidence and logical justification.
Connecting learning 
· Review students KWL charts to see what they already know about sole traders, or any misconceptions they may have. Adjust the lesson to cater for these misconceptions or to provide answers to some questions students may have to improve engagement.
· Students’ ability to identify if the relationship is direct variation and the independent and dependent variables can be used as evidence of learning about direct variation relationships.
· The teacher can ask students to explain where the equation in the spreadsheet came from to provide evidence towards representing word problems as linear equations.
· The ease in which students can modify their spreadsheets can be used to show their understanding of how to use a spreadsheet to model linear relationships.
Releasing responsibility
Collect student’s responses to the ‘Costs and sales’ worksheet tab in the spreadsheet as evidence of fluency towards calculating the earnings of a sole trader.
Review the L column in students KWL charts for evidence of what they learned in this learning episode. 
Independent practice
Review student’s vertical non-permanent surfaces to see their ability to use Working mathematically skills to solve a real-world problem.

[bookmark: _Appendix_A]Appendix A
Save a local copy of a file
File sharing and saving
1. Save the Excel file Calculating tax owed using spreadsheets in a place where students can easily access the file. 
This could be done through Google Classroom, by sharing a OneNote link, or by emailing students a copy of the document.
2. Have students open the document on their own device.
3. Instruct students to select the File tab and then Save a Copy.
[image: P167#yIS1]
4. Students can save the document in their individual OneDrive by selecting this option. 
  [image: P171#yIS1]
Best practice would be to keep the file name the same. Students can then select Save and a copy will be stored on their OneDrive. 
[image: P174#yIS1]
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Sole trader scenarios
Modify your spreadsheet to represent the following scenarios and answer the questions. Assume one week is 5 working days.
1. Mobile car wash
Price per service (car wash): $25 per car.
Ongoing costs (water, chemicals, transport): $5 per car.
How many cars would the mobile car wash need to clean in one day to make $400?
Personal trainer
Price per service (1-hour session): $70.
Ongoing costs (gym membership, travel): $20 per session.
How much would the personal trainer earn in one week if they have 4 clients per weekday?
1. Cleaning service
Price per service (house cleaning): $100.
Ongoing costs (cleaning supplies, transport): $30 per job.
How many houses does the cleaning service need to clean in one week to make $1000?
1. Dog walker
Price per service (dog walk): $20 per walk.
Ongoing costs (transport, dog accessories): $5 per walk.
How much would the dog walker earn in one day if they walk 10 dogs per day?


Sample solutions
Appendix B – sole trader scenarios
1. 20 cars
1. $1000 per week
1. 15 houses
1. $150 per day
Independent practice
Jim spends $3.75 on fuel and servicing each average sized lawn he mows.
Jim wants to earn $1000 a week.
Cost per hour
Let’s assume that Jim works the equivalent of a full-time worker, 35 hours a week. 
If he charges $50 an hour and each lawn takes about an hour to mow, he could mow 35 lawns and create $1750 in income.
His costs to mow these laws each week would be 35 × 3.75 = $131.25. 
Meaning his profit would be $1618.75.
If he still wanted to charge that amount, he could work a shorter week, as he may need to counter in driving from place to place.
His total profit per lawn would be 50 − 3.75 = $46.25.

So Jim would need to work approximately 22 hours in a week, mowing one lawn per hour, to reach his $1000 goal.
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