
Mathematics Standard Stage 6 (Year 11) – unit of learning
Driving safely
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[bookmark: _Toc112681287][bookmark: _Toc225148407]Rationale
[bookmark: _Toc112681289]The NSW Department of Education publishes a range of curriculum support materials, including samples of lesson sequences, scope and sequences, assessment tasks, examinations, student and teacher resource booklets, and curriculum planning and curriculum evaluation templates. The samples are not exhaustive and do not represent the only way to complete or engage in each of these processes. Curriculum design and implementation is a dynamic and contextually-specific process. While the mandatory components of syllabus implementation must be met by all schools, it is important that the approach taken by teachers is reflective of their needs, and faculty or school processes.
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Hlk112408586][bookmark: _Hlk112408794]The NSW Education Standards Authority (NESA) defines programming as ‘the process of selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject specific skills and knowledge’. A program is developed collaboratively within a faculty. It differs from a unit in important ways. A unit is a contextually-specific plan for the intended teaching and learning for a particular class for a particular period. The organisation of the content in a unit is flexible and it may vary according to the school, the teacher, the class and the learning space. They should be working documents that reflect the thoughtful planning and reflection that takes place during the teaching and learning cycle. There are mandatory components of programming and unit development, and this template provides one option for the delivery of these requirements. 
This resource has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. It can be used as a basis for the teacher’s own program, assessment, or scope and sequence, or be used as an example of how the new curriculum could be implemented. The resource has suggested timeframes that may need to be adjusted by the teacher to meet the needs of their students.

[bookmark: _Toc225148408]Overview
Description: this program of learning addresses content from the focus areas of Formulas and equations, Managing money and Data analysis. The lessons and sequences in this program of learning are designed to allow students to explore the connection between mathematics and driving though data analysis and algebraic manipulation. Students investigate researching, purchasing, and operating a vehicle, including financial, legal, and safety considerations. They calculate costs, model expenses using spreadsheets, and analyse data through graphs and statistics. Students apply algebra to distance, speed, and time relationships, interpret infographics, and explore factors such as braking distance and blood alcohol concentration.
Duration: this program of learning is designed to be completed over a period of approximately 5 weeks but can be adapted to suit the school context.
Explicit teaching: explicit teaching is embedded throughout this unit of learning to ensure clarity and support for all students. Each lesson includes clearly stated learning intentions and success criteria, and uses purposeful questioning strategies with sample questions provided to check for understanding. Learning is explicitly connected to real-world contexts and prior mathematical concepts to enhance relevance and meaning. A gradual release of responsibility guides students from teacher-led instruction to independent practice, supported by worked examples and self-explanation prompts that deepen understanding and build confidence.
[bookmark: _Toc112681290]

[bookmark: _Toc225148409]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
solves financial problems involving budgeting and purchasing MST-11-04
displays and analyses datasets using summary statistics and graphical representations MST-11-08
Mathematics Standard Stage 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.
The identified Life Skills outcomes that relate to this unit are: 
uses number in a range of contexts MA-LS-01
applies operations with integers MA-LS-02
solves problems using number and patterns MA-LS-03
recognises and demonstrates the use of money in everyday contexts MA-LS-05
plans and demonstrates financial decision-making MA-LS-06
represents data from a range of contexts MA-LS-13
interprets a range of data representations in everyday contexts MA-LS-14
applies mathematical knowledge and strategies to investigate and solve problems related to an area of interest MA-LS-16
Mathematics Life Skills 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.


Prior to planning for teaching and learning, please consider the following:
Engagement
· How will I provide authentic, relevant learning opportunities for students to personally connect with lesson content?
· How will I support every student to grow in independence, confidence, and self-regulation?
· How will I facilitate every student to have high expectations for themselves?
· How will I identify and provide the support each student needs to sustain their learning efforts?
Representation
· What are some different ways I can present content to enable every student to access and understand it?
· How will I identify and address language and/or cultural considerations that may limit access to content for students?
· How will I make lesson content and learning materials more accessible?
· How will I plan learning experiences that are relevant and challenging for the full range of students in the classroom?


Expression
· How will I provide multiple ways for students to respond and express what they know?
· What tools and resources can students use to demonstrate their understanding?
· How will I know every student has understood the concepts and language presented in each lesson?
· How will I monitor if every student has achieved the learning outcomes and learning growth?

[bookmark: _Toc225148410]Lesson sequence and details
[bookmark: _Toc225148411]Learning episode 1 – new car categorical data
[bookmark: _Toc225148412]Teaching and learning activity
Students analyse new car sales data to explore categorical data and compare how different graphs represent information. They use a spreadsheet to interpret trends and make data-informed conclusions.
[bookmark: _Toc225148413]Content
Display and interpret grouped and ungrouped data
Use a spreadsheet to organise and represent data using appropriate graphs
Represent categorical datasets in tables and column graphs as appropriate, with and without using digital tools
Select the type of graph best suited to represent various single datasets and justify the choice of graph
Interpret and analyse dot plots, line graphs, sector graphs, stem-and-leaf plots, back-to-back stem-and-leaf plots and divided bar charts related to real-world applications
Analyse a statistical infographic and justify the choice of graphical representations used for the relevant dataset
Table 1 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	New car categorical data
Duration: 1 lesson
Learning intentions
· To understand how to choose appropriate graphs to represent categorical data.
· To be able to interpret and communicate information from categorical data using graphical displays. 
Success criteria
· I can identify suitable graph types for categorical data. 
· I can interpret information shown in categorical graphs.
· I can construct accurate graphs from a categorical dataset. 
· I can describe how graph choice influences the conclusions drawn from the data. 
	· New car categorical data PowerPoint 
· New car categorical data spreadsheet
· Mini whiteboards
· Vertical non-permanent surfaces (per group of 3)
· Appendix A (if required)
	


[bookmark: _Toc225148414]Learning episode 2 – purchasing a car
[bookmark: _Toc225148415]Teaching and learning activity
This lesson introduces students to the additional costs involved when purchasing a car. Students will learn how to research a car and calculate the total purchase price, including the deposit and finance charges. The lesson also includes instruction on calculating stamp duty, helping students develop their skills in determining the full cost of buying a car.
[bookmark: _Toc225148416]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


Table 2 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Purchasing a car
Duration: 1–2 lessons
Learning intentions
· To understand how finance options and stamp duty affect the total cost of a car. 
· To be able to calculate deposits, repayments, interest and stamp duty.
Success criteria
· I can explain the key costs of buying a car and why they matter.
· I can evaluate how finance options change the overall cost of a car. 
· I can calculate the total purchase cost of a car, including deposit, repayments and stamp duty.
	· Purchasing a car PowerPoint 
· Appendix A (per student)
· Appendix B (per group of 3)
· Appendix C (one per class)
	


[bookmark: _Toc112681291]

[bookmark: _Toc225148417][bookmark: _Toc112681297]Learning episode 3 – ongoing costs
[bookmark: _Toc225148418]Teaching and learning activity
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.
[bookmark: _Toc225148419]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


Table 3 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Ongoing costs
Duration: 2–3 lessons
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.
	· Ongoing costs PowerPoint 
· Ongoing costs spreadsheet
· One device (per pair)
· Regular deck of cards or one copy of Appendix A
· Appendix C (per student)
· Appendix D (per pair)
	




[bookmark: _Toc225148420]Learning episode 4 – shape of a distribution
[bookmark: _Toc225148421]Teaching and learning activity
Students learn how to interpret back-to-back stem-and-leaf plots and describe data as symmetrical, positively skewed or negatively skewed. They use measures of centre and shape to compare datasets in real-world contexts, linking this to why insurance companies charge drivers differently.
[bookmark: _Toc225148422]Content
Display and interpret grouped and ungrouped data
Represent a numerical dataset as either a frequency distribution table or a cumulative frequency distribution table and graph the associated histogram with polygon, both with and without using digital tools
Identify and describe the shape of the distribution of a dataset as either symmetric, positively skewed or negatively skewed
Interpret and analyse dot plots, line graphs, sector graphs, stem-and-leaf plots, back-to-back stem-and-leaf plots and divided bar charts related to real-world applications
Measures of centre and spread
Identify and describe datasets as uniform, unimodal, bimodal or multimodal
Five-number summary and box plots
Compare and contrast the measures of centre, spread and shape using parallel box plots
Table 4 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Shape of a distribution
Duration: 1–2 lessons
Learning intentions
To know how to interpret a variety of graphical displays in context.
To understand how the shape of a distribution can be used to describe datasets.
Success criteria
I can describe the shape of a dataset as symmetrical, positively skewed, or negatively skewed.
I can interpret back-to-back stem-and-leaf plots to compare 2 datasets.
I can use measures of centre and spread to support comparisons between groups.
I can justify my conclusions in context using mathematical reasoning.
	· Shape of a distribution PowerPoint 
· One device (per pair)
· Appendix A, printed (per student pair)
· Appendix B, printed (per student)
	




[bookmark: _Toc225148423]Learning episode 5 – standard deviation
[bookmark: _Toc225148424]Teaching and learning activity
Students learn to calculate and interpret standard deviation to understand how spread and variability affect datasets. They apply this to real-world examples, comparing fatigued and non-fatigued driver data to see how standard deviation informs reliability and consistency.
[bookmark: _Toc225148425]Content
Measures of centre and spread
· Describe the mean, median and mode as measures of centre and calculate their values for a dataset in graphical form and tabular form, using a scientific calculator and other digital tools
· Identify the range and standard deviation as measures of spread to describe variation in a dataset
· Calculate the range and population standard deviation  of a dataset using a scientific calculator or other digital tools
· Compare datasets using measures of centre and measures of spread
· Examine the merits of each measure of centre and justify where each measure is most appropriately used
· Identify and describe real-world examples illustrating appropriate and inappropriate uses of measures of centre and measures of spread
Table 5 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Standard deviation
Duration: 1 lesson
Learning intentions
To understand standard deviation as a measure of data spread.
To be able to use standard deviation to compare and interpret datasets.
Success criteria
I can calculate the standard deviation of a dataset using a scientific calculator or digital tools.
I can explain what standard deviation reveals about data consistency and variability.
I can compare datasets using standard deviation alongside other measures of centre and spread.
I can justify which measures of centre and spread are most appropriate for a given dataset.
	· Standard deviation PowerPoint
· One device (per pair)
· Appendix A, printed (per pair)
· Appendix B, printed (one per student) (optional)
· Appendix C, printed (per student)
	




[bookmark: _Toc225148426]Learning episode 6 – grouped data
[bookmark: _Toc225148427]Teaching and learning activity
This lesson develops students’ understanding of how and why datasets are grouped. Students explore the process of organising large datasets into grouped frequency tables, calculating class centres and summary statistics and using spreadsheets to display and analyse the data. They interpret histograms and cumulative frequency graphs to estimate measures such as the median and apply these skills to compare road-safety data and justify real-world decisions.
[bookmark: _Toc225148428]Content
Display and interpret grouped and ungrouped data
Recognise and explain why some datasets need to be grouped to allow for appropriate representation and analysis
Use a spreadsheet to organise and represent data using appropriate graphs
Represent a numerical dataset as either a frequency distribution table or a cumulative frequency distribution table and graph the associated histogram with polygon, both with and without using digital tools
Measures of centre and spread
Describe the mean, median and mode as measures of centre and calculate their values for a dataset in graphical form and tabular form, using a scientific calculator and other digital tools
Use a spreadsheet to analyse data including calculating measures of centre and spread
Table 6 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Grouped data
Duration: 1–2 lessons
Learning intentions
To understand how grouped data can be used to organise, summarise and describe large datasets.
To be able to interpret and compare statistical information to make and justify decisions. 
Success criteria
I can complete grouped data frequency tables with and without using digital tools. 
I can use a spreadsheet to calculate measures of centre and spread for large datasets.
I can interpret cumulative frequency histograms and polygons and use these displays to estimate the median.
	· Grouped data PowerPoint 
· Grouped data spreadsheet 
· One device (per pair)
· Mini whiteboards
· Appendix A, one copy printed, cut into cards
· Appendix B, printed (one per student)
· Appendix D, printed (one per student)
	


[bookmark: _Toc225148429]Learning episode 7 – stopping distance
[bookmark: _Toc225148430]Teaching and learning activity
This lesson introduces stopping distance and the factors that affect it in real driving contexts. Students use the formula  to understand how speed and reaction time affect stopping distance and apply this to practical questions.
[bookmark: _Toc225148431]Content
Formulas and equations
Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
Evaluate the subject of a formula, given the value of other pronumerals in the formula
Calculate distance, speed and time (with change of units of measurement as required) and stopping distances of vehicles using  and  
Apply given formulas to solve problems in a variety of contexts


Table 7 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Stopping distance 
Duration: 1 lesson
Learning intentions
To understand how distance, speed and time are connected in practical situations.
To be able to apply the stopping distance formula to real-world problems.
Success criteria
I can calculate distance, speed and time.
I can convert common units involving distance and time. 
I can use the stopping distance formula to solve problems.
I can explain the components of stopping distance and how different factors influence it.
	· Stopping distance PowerPoint 
· Appendix A, printed (one copy)
· Appendix B, printed (one per student)
· Vertical non-permanent surfaces
	


[bookmark: _Toc225148432]Learning episode 8 – quadratic formulas
[bookmark: _Toc225148433]Teaching and learning activity
Students will use quadratic formulas to analyse aspects of driving safely, including pedestrian safety, the benefits of wearing seatbelts and the use of crumple zones to protect passengers in a car.
[bookmark: _Toc225148434]Content
Formulas and equations
Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
Evaluate the subject of a formula, given the value of other pronumerals in the formula
Apply given formulas to solve problems in a variety of contexts
Change the subject of linear and non-linear formulas limited to quadratics of the form  to solve problems and make decisions about solutions in the context of the problem
Table 8 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Quadratic formula
Duration: 1 lesson
Learning intentions
· To be able to solve problems involving quadratic formulas of the form .
Success criteria
· I can substitute values into a quadratic formula.
· I can change the subject of quadratic formulas of the form .
· I can make decisions about the solution of a problem involving a quadratic formula.
	· Quadratic formulas PowerPoint 
· Appendix A, printed (one per pair)
· Appendix B, printed (one per pair)
· Appendix C printed (one per pair)
· Appendix D printed (one per student)
· Mini whiteboards
	




[bookmark: _Toc225148435]Learning episode 9 – infographics
[bookmark: _Toc225148436]Teaching and learning activity
Students analyse real-world road safety data through infographics, evaluating how effectively the information is communicated. They then redesign to improve clarity of the information and highlight key safety messages. 
[bookmark: _Toc225148437]Content
Display and interpret grouped and ungrouped data
Analyse a statistical infographic and justify the choice of graphical representations used for the relevant dataset
Interpret and consider limitations of graphical representations to make conclusions and predictions
Explain why a given graphical representation can lead to a misinterpretation of data


Table 9 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Infographics
Duration: 1–2 lessons
Learning intentions
To understand how data can be represented effectively in an infographic.
To be able to evaluate and choose effective graphs for presenting data in an infographic.
Success criteria
I can interpret trends and key messages from an infographic.
I can re-create selected data using different graph types suitable for the dataset.
I can explain how the choice of graph influences the meaning or message conveyed. 
I can justify my choice of graphs and suggest improvements for clearer data representations. 
	· Infographics PowerPoint 
· One device (per student)
· Appendix A, optionally printed (one per student)
	




[bookmark: _Toc225148438]Learning episode 10 – blood alcohol content
[bookmark: _Toc225148439]Teaching and learning activity
This lesson introduces students to the concept of blood alcohol content (BAC) and how it is estimated using given formulas. Students consider how variables such as sex, body weight and time influence BAC. The learning connects algebraic manipulation to real-world applications in safe driving and decision-making.
[bookmark: _Toc225148440]Content
Formulas and equations
· Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
· Evaluate the subject of a formula, given the value of other pronumerals in the formula
· Apply the formulas  and  to calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight, where  is the number of standard drinks consumed,  is the number of hours of drinking and  is the person’s weight in kilograms
· Identify and explain the limitations of methods used to estimate BAC
· Apply given formulas to solve problems in a variety of contexts
Table 10 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Blood alcohol content
Duration: 1 lesson
Learning intentions
· To know what blood alcohol content (BAC) represents.
· To be able to use the BAC formula to model real situations. 
Success criteria
· I can calculate BAC for given scenarios using the formula.
· I can describe factors that influence a person’s BAC.
· I can explain the limitations of methods used to estimate BAC.
	· Blood alcohol content PowerPoint 
· One device (per pair)
· Vertical non-permanent surfaces
· Appendix A, printed (one per student)
· Appendix B, printed (one copy)
· Appendix C, printed (one per student)
	




[bookmark: _Toc225148441]Learning episode 11 – applications of the BAC formula
[bookmark: _Toc225148442]Teaching and learning activity
Students apply and manipulate the male and female blood alcohol content (BAC) formulas to solve problems involving standard drinks, time and safe-driving limits. 
[bookmark: _Toc225148443]Content
Formulas and equations
· Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
· Evaluate the subject of a formula, given the value of other pronumerals in the formula
· Apply the formulas  and  to calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight, where  is the number of standard drinks consumed,  is the number of hours of drinking and  is the person’s weight in kilograms
Apply the formula  to determine the number of hours required for a person to stop consuming alcohol in order to reach zero BAC
· Apply given formulas to solve problems in a variety of contexts


Table 11 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Applications of the BAC formula
Duration: 1 lesson
Learning intentions
To understand how to apply and rearrange the BAC formulas to solve contextual problems.
To be able to interpret real-life drinking scenarios and determine BAC values or time to reach zero BAC.
Success criteria
I can substitute values into the BAC formulas and calculate BAC accurately.
I can rearrange a BAC formula to solve for a required variable.
I can interpret my calculated values to determine whether a person is under 0.05 or when they will reach zero BAC.
	· Applications of the BAC formula PowerPoint 
· Vertical non-permanent surfaces
· Appendix A, printed (one per student)
· Appendix B, printed (one per student)
	


[bookmark: _Toc225148444]References
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