
Ongoing costs
Students will use various websites to obtain quotes for ongoing costs of running a vehicle such as registration, compulsory third-party insurance, non-compulsory third-party insurance and comprehensive insurance as well as fuel and maintenance costs. They will use a spreadsheet to model these costs.
Students will need at least one digital device per pair to interact with the Ongoing costs spreadsheet during this lesson. This spreadsheet is protected with password: Mathematics
Learning intentions and success criteria should be shared with students later in the learning episode.
Learning intentions
To understand the ongoing costs of running a vehicle.
To be able to model the ongoing costs of running a vehicle.
Success criteria
I can define registration, compulsory and non-compulsory third-party insurance and comprehensive insurance.
I can compare different methods of calculating the running costs of a vehicle.
I can use a spreadsheet to model the running costs of a car.


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  
solves financial problems involving budgeting and purchasing MST-11-04
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
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
applies numerical reasoning and mathematical thinking to clarify, efficiently solve and communicate solutions to problems N6-1.2
chooses and applies efficient strategies to analyse and solve everyday problems involving data, graphs, tables, statistics and probability N6-2.3
chooses and applies efficient strategies to analyse and solve everyday problems involving money and finance N6-2.4
Numeracy Stage 6 (CEC) Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2021.


Content
Purchasing goods
Calculate the cost of purchasing a vehicle by considering the purchase price or loan repayments, registration, compulsory and non-compulsory third-party insurance, comprehensive insurance and stamp duty at current rates
Budgeting
Examine the ongoing costs of a vehicle
Use a spreadsheet to model the costs of purchasing, running and maintaining a vehicle
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Activating prior knowledge
	Using slide 3 of the PowerPoint Ongoing costs, students discuss if it would be cheaper to run a new car or second-hand car. They then recall terminology about purchasing a car.
	Think-Pair-Share
Would you rather?
Pose-Pause-Bounce-Pounce
	Check for prior knowledge of what students know about the terminology related to purchasing and running a car.

	Connecting learning
	Distribute a card from Appendix A to assign each pair a vehicle from the Ongoing Costs spreadsheet. Using Appendix D, students obtain registration and insurance quotes from various websites and record these in the ‘Costs’ worksheet tab. Use slides 6–13 to define key terms as they work through the various quotes and have students complete Appendix C to record the definitions. Use slides 14–15 to demonstrate fuel cost calculations before students enter their own data into the spreadsheet and show slide 16 to identify servicing and tyre costs.
	Think-Pair-Share
Notice and wonder
Pose-Pause-Bounce-Pounce
Worked example (Your turn)
	Guide students in obtaining registration and insurance quotes, highlighting variables that influence cost, such as vehicle weight and insurance excess. As they gather quotes, prompt students to define key terminology and discuss how these factors impact pricing. 

	Releasing responsibility
	Using the ‘Costs’ worksheet tab, have students calculate annual, weekly, fortnightly and monthly costs. Discuss the limitations of fixed service and tyre costs, then use slide 18 to guide students in converting these to a per-kilometre rate before recalculating their annual running costs.
	Think-Pair-Share
Pose-Pause-Bounce-Pounce
	Discuss why expressing running costs as weekly, fortnightly or monthly figures is more useful for budgeting. Explore assumptions behind fixed service and tyre costs.

	Independent practice
	Using slide 20 and the ‘Scenario’ worksheet tab, students consider the 2 jobs and determine which one would be financially better.
	Think-Pair-Share
	Have students consider how the cost of running a vehicle will affect their take home pay.



Activity structure
Please use the associated PowerPoint Ongoing costs to display images in this lesson.
This lesson episode has been designed to be delivered over multiple lessons. Teachers could adapt the pacing, depth of exploration and level of scaffolding to suit their students’ needs and available time.
Activating prior knowledge
Display slide 3 of the PowerPoint and in a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students ‘Would you rather (wouldyourathermath.com/users-guide/) a new car or a second-hand car?’ Use the following questions to prompt discussion:
Which car would cost you more right now?
Which car would cost more over time?
Students may suggest that the new car would cost more now but may have cheaper ongoing costs whilst the second-hand car would be cheaper to buy but may have higher maintenance costs.
Lead a class discussion using the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557KB) (bit.ly/posepausepouncebounce) to check for student understanding of the costs related to purchasing and maintaining a car. Some possible prompts include:
What are some of the costs associated with purchasing a car?
Of these costs, which costs are needed to be paid every year?
What other ongoing costs may be incurred with maintaining a car?


Students are familiar with purchase costs from Lesson 2 – purchasing a car of Unit 4 – driving safely – part A. Some costs they may mention from Lesson 2 include stamp duty, registration, compulsory third-party insurance (green slip), vehicle safety inspections (pink slip), number plates, transfer fee, comprehensive insurance, financing costs or extended warranty.
Display slide 4 to share the learning intentions and success criteria with students.
Connecting learning
1. In their pairs, allocate each group a numbered card (1–12). This number will be used in the Ongoing costs spreadsheet to determine their car information.
Teachers can use a pack of playing cards to obtain the numbers. Appendix A ‘Cards’, contains cards that teachers can use. The Ongoing costs spreadsheet has 12 different car comparisons embedded into the spreadsheet.
Popular makes and models of cars have been chosen to provide students with authentic information. Teachers may wish to adjust this information to better reflect the vehicles that their community uses.
With a device between pairs of students, ask them to open the Ongoing costs spreadsheet and direct students to the ‘Car information’ tab. Have students enter their allocated car number into cell B1 to populate the key information about their vehicles. Explain to students that they will be referring to this information throughout the lesson.
Appendix B ‘Save a local copy of a file’ has been provided to show how to share a spreadsheet with students.
Distribute Appendix C ‘Terminology’ to each student and explain to them that throughout the lesson, they will define terms related to the purchase and ongoing costs of a car.
Registration
1. In a Think-Pair-Share, check for understanding of what vehicle registration is.
Students may state that registration is required for vehicles in NSW and is paid annually. Explain to students that it is an official process of recording a vehicle with the government, such that there is a connection between the vehicle and the owner and ensures that the vehicle is safe and legal for road use.
Have students write a definition of registration in Appendix C.
Direct students to the registration calculator (bit.ly/RegoCal) for students to calculate the cost of registration for their 2 vehicles.
Students will need to accept the terms and conditions before selecting ‘Registration renewal  General enquiry  Continue’. They will need to select the following options:
· Body type: car, station wagon or small bus
· Registration usage: private
· Tare weight: as per their vehicle.
In a Think-Pair-Share, ask students to notice and wonder (bit.ly/noticewonderstrategy) about the type of questions that are asked to calculate registration.
Students may notice that there are only 3 questions to determine registration cost: body type, registration use and tare weight. They may wonder if the cost of registration is affected by the age or purchase price of the car.
In the ‘Costs’ tab of the spreadsheet, have students enter the cost of registration for each vehicle in the appropriate cell.
Compulsory Third Party (CTP) insurance
1. In a Think-Pair-Share, ask students what they think compulsory third party insurance is.
Students may suggest that Compulsory Third Party insurance (CTP) is commonly known as a green slip or that it is a compulsory government insurance.
Display slide 6 to define ‘Compulsory Third Party insurance.’ Animate the slide to display 2 Think-Pair-Share prompts for students to discuss.
Provide time for students to write a definition of Compulsory Third Party insurance in Appendix C.
Direct students to the green slip price check website (bit.ly/GreenSlip) and distribute Appendix D ‘Insurance information’ to each pair to provide them with the information required to obtain a CTP quote.
NRMA has been selected as the insurer to provide students with clear instructions on how to obtain insurance quotes. The department has no affiliation with the NRMA and teachers may wish to use an alternate insurer or range of insurers.
Once students have reached the ‘Quote comparisons’ page, have students click on the ‘Price breakdown’ link and ask them what they notice and wonder about the price breakdown for each quote.
Students may notice that the price breakdown has multiple components including insurance premium, SIRA (State Insurance Regulatory Authority) levy, lifetime care levy, fund levy and GST. For definitions of each of the levies, refer to the differentiation section of this lesson. They may also notice that all the price breakdowns have the same amount for SIRA levy, lifetime care levy and fund levy. They may wonder why the insurance premium and GST change for the different policies.
Using the Pose-Pause-Pounce-Bounce questioning strategy, lead a discussion around which CTP policy students would choose. Some possible prompts include:
If the policies all charge the same levy amounts, why is there a difference in policy price?
If you are looking for the most affordable policy, which policy would you choose?
What other factors, aside from price, might affect your policy choice?
Have students enter their selected quote into the appropriate cells of the ‘Costs’ worksheet tab.
On the quote comparison page of the green slip checker, have students select the ‘What you told us’ tab and edit the current insurance details to change the following:
Do you have other motor insurance for the vehicle: Third-party property damage
Select Update Quotes
Ask students to notice and wonder if the quotes change price.
Students may notice that the price of the policies did not change. They may wonder why this is the case. Teachers may wish to have students edit other factors such as gender or age for students to notice if they change the quote and explain to students that these are insurer rating factors that some insurance companies use to determine insurance premiums.
Using Appendix D as a guide, have students reset the green slip check to obtain quotes for Car 2 and enter the quote into the appropriate cell of the ‘Costs’ tab.
Insurance
1. Display slide 7 which shows different types of car insurance. Click to animate the Think-Pair-Share question for students to discuss.
Provide time for students to complete the definition for non-compulsory third party and comprehensive insurance in Appendix C.
Direct students to the NRMA Insurance website (bit.ly/NRMAcar) where students will obtain a car insurance quote for comprehensive insurance for Car 1.
Teachers may wish to direct students to an alternate insurance company to obtain quotes.
Display slide 8 to show students how to obtain a quote using the ‘search by Make and model’ option and the ‘Confirm you want to add a policyholder who is under 18 years old’ popup that students will need select to obtain their quote.
Once students obtain the quote for Car 1, have students change between ‘market value’ and ‘agreed value’ and then enter different values in the sum insured to notice how the cost of insurance changes.
Students may wish to click on the ‘more about market vs agreed value’ button to read the popup.
In a Think-Pair-Share, ask students how the difference between ‘market value’ and ‘agreed value’ affects the cost of comprehensive insurance.
Students should notice that the market value quote is fixed, whilst the agreed value quote will change depending on the agreed value. If the agreed value is at the maximum amount, then the quote is higher than market value whilst if it is at the minimum amount, then it is cheaper than market value.
Display slide 9 which shows the definition from the ‘Moneysmart’ website (bit.ly/moneysmartCI) for agreed and market value. Return to Appendix C for students to define agreed and market value.
Have students switch back to ‘market value’ and scroll down to the ‘What vehicle excess do you want for your car?’ section of the website.
Display slide 10 to provide a definition of ‘excess’. 
Provide time for students to adjust the excess and observe the effect on the insurance quote, and summarise with students that a high excess will reduce the cost of insurance, however, if an accident occurs, they will have to pay more for the claim.
Display slide 11 which shows additional excess costs that might need to be paid. Click to animate the self-explanation prompts and provide time for students to discuss their answers.
The excess cost for an unlisted driver over 25 is cheaper than for the listed driver because the listed driver is under 25 years old. Once the listed driver turns 25, the ‘Driver excess’ will reduce to zero.
Provide time for students to define excess in Appendix C.
Check for student understanding of excess by displaying slide 12 and asking students to hold up one finger for A, 2 for B, 3 for C and 4 for D.
Click to animate the solution C.
Returning to the spreadsheet, have students enter their chosen comprehensive car insurance quote in to the ‘Costs’ worksheet tab.
Students repeat this process for third-party property damage. Once they have obtained the quote, they can enter it into the spreadsheet and then switch to third-party fire and theft and enter this quote into the spreadsheet.
Using the Pose-Pause-Pounce-Bounce questioning method, lead a class discussion around the difference in cost between comprehensive and third-party damage insurance. Some possible prompts include:
What is the difference between third party cover levels? How is this reflected in the insurance quotes?
Why is there a price difference between comprehensive and third-party insurance?
How does adjusting the excess affect the cost of insurance?
Students may respond by saying that the 2 levels of third-party insurance both cover damage to other people’s cars or property, however fire and theft always covers your car if it is stolen or catches fire and that extra cover is reflected in a higher quote.
Have students repeat steps 22 and 32 for Car 2 and enter the car insurance quotes in the appropriate cells of the ‘Costs’ worksheet tab.
Vehicle safety inspection
1. Display slide 13 which shows information from Service NSW (bit.ly/serviceNSWpinkslip) explaining vehicle inspection checks and have students define this in Appendix C.
Direct students to enter the cost of a vehicle inspection check into the respective cells of the ‘Costs’ tab.
Ask students if these costs only occur when purchasing a vehicle, or if they occur more frequently.
Students should be aware that these costs occur annually.
Other ongoing costs
1. In a Think-Pair-Share, ask students to brainstorm other ongoing costs that are associated with running a vehicle.
Students may suggest a variety of different costs such as fuel, servicing, tyres, tolls, unexpected repairs, parking fees.
Explain to students that we will now focus on the cost of fuel, servicing and tyres. Display slides 14–15 for students to complete a Worked example (Your turn) (bit.ly/supportingstrategies) on how to calculate the cost of fuel.
Using the ‘Car information’ tab of the spreadsheet, have students enter the fuel consumption for their vehicle into the ‘Costs’ worksheet tab and use a formula to calculate the cost of fuel.
Teachers may wish to use the fuel check website (bit.ly/FuelCheckApp) to obtain current information on fuel prices and have students update the Cost of fuel per litre in cell F2.
Using cell referencing, the formula to calculate the cost of fuel for Car 1 is =$F$3/100*B10*$F$2. Once students enter this in the correct cell, they can use the fill handle to copy the formula into cell C11 for Car 2 and the formula will update to refer to the appropriate cells.
Display slide 16 and explain to students that most people budget a set amount per year to cover the costs of servicing and tyres and these amounts are shown in the table. Have students select the appropriate amounts from the table to enter them into the ‘Costs’ worksheet tab in cells B12 and C12 respectively.
In a Think-Pair-Share, ask students why they think the cost of servicing and tyres is more expensive for second-hand cars.
Students may suggest that second-hand cars are older so have more parts that may need replacing due to age or wear and tear or that newer cars are still under warranty and often have capped price servicing incentives.
Releasing responsibility
1. In the ‘Costs’ worksheet tab, have students use appropriate formulas to calculate the 3 different annual costs of running their 2 cars.
Students will need to calculate the annual cost of having third-party property damage, third-party fire and theft and comprehensive insurance. They can either use addition and reference the appropriate cells or use the sum formula for the appropriate cells. If students use absolute cell referencing for the cost of registration, CTP, fuel and servicing and tyres, then they can click and drag to update the formulas after entering it into the first cell.
1. In a Think-Pair-Share, lead a discussion around how practical it is to budget for this annual amount and if there would be a simpler way of budgeting.
Students may suggest that converting the annual amount into a weekly, fortnightly or monthly value would make it easier to budget.
Using the spreadsheet, have students convert the annual amount into a weekly, fortnightly and monthly amount.
Encourage students to use cell referencing to calculate the first row and use the fill handle to copy the formula into the cells and have them notice how the formula updates.
Explain to students that an alternate way to calculate the cost of servicing and tyres is to consider it as a cost per kilometre driven. Display slide 18 which shows the cost per kilometre for each category of car and have students copy the appropriate information into cells F11 and G11 to calculate this cost.
Provide time for students to adjust the number of kilometres driven from 15 000 km to 10 000 km and then 20 000 km and notice how it changes the running costs.
Lead a discussion to evaluate the benefits and limitations of calculating service and tyre costs using each method.
From a budgeting perspective, which method is better to use?
If you drove more, would you expect higher servicing and tyre costs? If so, which method would better reflect this in the running cost spreadsheet?
In a Think-Pair-Share, ask students to summarise in one sentence which cost categories are fixed and which are variable and why. 
Students may benefit from further practise using an existing resource.
Independent practice
1. Provide students with the following would you rather scenario and display slide 20 to provide students with the key information.
You are offered 2 different jobs:
Job 1: Delivery driver
You will earn $27.25/hour and will work 25 hours per week. You are expected to drive 200 km/week as part of your job.
Job 2: Retail cashier
You will earn $26.20/hour and will work 25 hours per week, spread over 5 days. Your commute to work is 5 km each way.
You know that the cost of registration and insurance is $56.51 per week, the car’s fuel efficiency is 8.7L/100 km and the cost of service and tyres is $0.0877/km. The current cost of fuel is $1.71 per litre.
In Think-Pair-Share, ask students to consider which job they should take and why.
Students may suggest that Job 1 is better as it pays more or that Job 2 is better as you don’t have to travel as much.
Using the ‘Scenario’ worksheet tab, have students enter the information provided for them to consider which job would be financially better and why.
· 

Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge 
· If students already own a car, link slide 5 to their experience of purchasing a car.
Connecting learning 
· If students already own a car, use their own vehicle and either a newer or older model of that car to determine the ongoing costs.
· Teachers may wish to explain the different components that are part of a CTP policy:
Insurance premium – set by the insurer to cover costs and make a profit. Insurer rating factors affect the premium.
SIRA levy – provides public hospital and ambulance service for anyone injured on NSW roads.
Lifetime care levy – supports the lifetime care and rehabilitation of people with severe injuries irrespective of fault.
Fund levy – provides for the reasonable medical treatment required for longer than 5 years for those injured in crashes without fault.
· After obtaining insurance quotes, teachers may wish to lead a conversation around how different insurer rating factors may affect the insurance premium. Some possible prompts include:
How might driving experience affect the rating factor?
Why do insurance companies ask about your driving history?
Would parking your car on the street be safer than parking it in a garage? How would this affect your insurance premium?
· Teachers may wish to incorporate other ongoing costs such as parking fees or tolls to make it more contextually relevant for students.
Releasing responsibility
· Teachers may need to support students recalling the conversion from years to weeks, fortnights and months.
· Extend students why asking them to consider when it might be better to take out third-party insurance as opposed to comprehensive insurance.
Independent practice
· Extend students by having them consider not owning a car and taking public transport in Job 2 using current public transport fares.
· Extend students by having them consider what is the distance travelled in Job 1 that would make it better financially.


Suggested opportunities for assessment
Activating prior knowledge 
· When displaying slide 5, check for understanding of terms related to purchasing a car such as stamp duty.
Connecting learning 
· Students have opportunities to contribute to and hear from pair and class discussions, these act as opportunities for self and peer reflection.
· Review student notes in Appendix C for understanding of the terminology around ongoing costs of a vehicle.
· Student responses to the self-explanation prompts during worked examples provide an opportunity to assess student reasons.
· Monitor student responses in the ‘Your turn’ section to check for understanding of how to calculate the cost of fuel.
· Students will demonstrate their working mathematically skills in discussions and justifications of the difference between insurance types and how various factors affect the cost of CTP.
Releasing responsibility
· Teachers could facilitate class discussions and observe students’ reasoning and justification in response to the provided prompts around which running costs are fixed and which are variable.
Independent practice
· Monitor student responses in class discussions to check for student understanding around how the cost of running a vehicle affects which job is financially better.
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Cards
	1
	2
	3

	4
	5
	6

	7
	8
	9

	10
	11
	12


Appendix B
Save a local copy of a file
How to save a local copy of an Excel spreadsheet.
File sharing and saving
1. Save the Excel file Ongoing costs 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.
Figure 1: Save a copy screenshot
 [image: Save a copy screenshot.]
4. Students can save the document in their individual OneDrive by selecting this option. 
Figure 2: save to OneDrive screenshot
[image:  Save to OneDrive.]
5. 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. 
Figure 3: save with the same file name screenshot
[image: Save with the same file name screenshot.]
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Terminology
	Term
	Definition

	Registration
	

	Compulsory third-party insurance
	

	Non-compulsory third-party insurance
	

	Comprehensive insurance
	

	Agreed value
	

	Market value
	

	Excess
	

	Vehicle safety inspection
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Appendix D
Insurance information
	Question
	Response

	What is the registration due date for this vehicle?
	Current date

	What type of vehicle is the green slip for?
	Motor car

	What is the year of manufacture, make and model of the vehicle?
	Used Car 1 information

	The shape of the vehicle?
	Used Car 1 information

	Postcode where vehicle is garaged?
	Use the school’s postcode

	How many kilometres does your vehicle travel on average each year?
	Up to 15 000

	Is the vehicle registered to an individual or company/organisation?
	Individual

	How many days per week is the vehicle used to commute to work or study?
	5

	What is the vehicle used for?
	Private

	Are you entitled to claim an Input Tax Credit (ITC) on this green slip?
	No

	Does the vehicle have a current CTP policy?
	No – new vehicle – never registered

	Will the vehicle require a blue slip to be registered?
	No

	Do you have other motor insurance for the vehicle?
	Comprehensive

	Which company is the motor insurance with?
	NRMA

	How long have you continuously held this type of motor insurance with your current insurer?
	Less than 1 year

	What is the date of birth of the owner/registered operator?
	01/01/2008 (select appropriate year to make driver 17 years old)

	Do the drivers of this vehicle hold a valid NSW driver licence?
	Yes

	What type of licence does the least experienced driver currently have?
	Provisional licence

	How many years has the least experienced driver held their driver licence?
	1

	What is the date of birth of the youngest driver of the vehicle?
	Check the box that says ‘Click here if this the same as that of the owner/registered operator’

	What is the gender of the youngest driver of the vehicle?
	Select appropriate gender

	Have any drivers of the vehicle had an accident in the last 5 years in which they were at fault?
	No

	Have any drivers of the vehicle had any licence suspensions, cancellations, disqualifications or restrictions in the last 3 years?
	No

	Have any drivers of the vehicle had convictions or fines imposed for alcohol or drug related driving in the last 3 years?
	No

	Do any drivers of this vehicle hold a provisional licence?
	Yes

	Has the registered owner and/or driver of the vehicle incurred any demerit point related driving offences in the past 3 years and 4 months?
	No

	Do you consent for the data you have entered to be checked?
	Yes

	How many demerits has the owner/drivers accrued on their driver licence?
	0

	Do you have any NRMA membership?
	No


Additional information for third-party and comprehensive insurance
	Question
	Response

	What address is your car parked at most of the time?
	School’s address

	Where is this car parked?
	Garage or secure parking lot

	How many kilometres is this car driven each year?
	10 001–15 000 km

	Do you use your car for anything other than private use?
	No

	Is there any finance on this car?
	Yes

	Is the primary policy holder a person or business?
	Person

	Are you an existing NRMA insurance customer or NRMA member?
	No
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