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[bookmark: _Toc112681287][bookmark: _Toc236914765]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’ (NESA 2022). 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: _Toc236914766]Overview
Description: this program of learning addresses content from the focus areas of Algebraic relationships, Ratios and rates, Network flow, and Critical path analysis. The lessons and sequences in this program of learning are designed to allow students to focus on using mathematics in event planning and major works. Students will learn how simultaneous equations model break-even problems and apply rates to compare best buys and solve speed–distance–time problems. Additionally, in this unit, students will learn project management concepts like flow capacity, critical paths and Gantt charts for effective decision-making and planning.
Duration: this program of learning is designed to be completed over a period of approximately 7 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: _Toc236914767]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 the relationships between quantities algebraically and graphically to solve problems and make predictions in practical contexts 
MST-12-S2-01
solves practical problems involving ratios and rates MST-12-S2-05
applies network flow concepts to solve problems and model decision-making in practical contexts MST-12-S2-06
applies critical path analysis to solve problems and model decision-making in practical contexts MST-12-S2-07
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.


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
· uses and interprets time in everyday contexts MA-LS-07
· uses measurement in a range of contexts MA-LS-08
· applies measurement to solve problems in a range of contexts MA-LS-09
· uses 2-dimensional and 3-dimensional shapes in a range of contexts MA-LS-10
· uses position and mapping in a range of contexts MA-LS-11
· solves everyday problems related to plans, maps and networks MA-LS-12
· 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: _Toc236914768]Lesson sequence and details
[bookmark: _Toc236914769]Learning episode 1 – best buys
[bookmark: _Toc236914770]Teaching and learning activity
Students are introduced to the context of organising an outdoor movie event and consider how to compare value in real-world situations. Through discussion and guided tasks, they develop an understanding of unit price and determine best buys, before consolidating and applying this understanding through increasingly independent tasks. 
[bookmark: _Toc236914771]Content
Mathematics Standard 2
Rates
Explain the difference between ratios and rates
Represent given information as a unit rate
Make comparisons between rates in a variety of practical contexts
Compare unit prices to determine best buys
Use rates to solve problems in a variety of practical contexts
Associated Mathematics Standard 1
Rates
Explain the difference between ratios and rates
Represent given information as a unit rate
Make comparisons between rates in a variety of practical contexts
Compare unit prices to determine best buys
Use rates to solve problems in a variety of practical contexts


Table 1 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Best buys
Duration: 1 lesson
Learning intention
· To be able to compare value to determine the best buys.
Success criteria
· I can use a variety of strategies to determine the best buy.
· I can use the unit price to compare different options.
· I can justify my decision when determining the best buy.
	· Best buys PowerPoint 
· Appendix A and B (one per student)
	


[bookmark: _Toc112681291]

[bookmark: _Toc236914772]Learning episode 2 – converting rates
[bookmark: _Toc236914773]Teaching and learning activity
Students learn how to compare and use rates in the context of managing a large city running event. They convert rates involving both quantity and time, compare different options and use rates to solve practical problems by converting one or both units within a rate to equivalent units before making comparisons. 
[bookmark: _Toc236914774]Content
Mathematics Standard 2
Rates
Convert between rates
Make comparisons between rates in a variety of practical contexts
Use rates to solve problems in a variety of practical contexts
Associated Mathematics Standard 1
Rates
Convert between rates
Make comparisons between rates in a variety of practical contexts
Use rates to solve problems in a variety of practical contexts

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

	Converting rates
Duration: 1–2 lessons
Learning intention
· To be able to compare rates expressed in different units.
Success criteria
· I can convert one or both units within a rate to equivalent units.
· I can compare rates by selecting an appropriate conversion. 
· I can use rates to solve problems and justify decisions in context.
	· Converting rates PowerPoint 
· Appendix A and B (one per student)
	




[bookmark: _Toc236914775]Learning episode 3 – fuel consumption
[bookmark: _Toc236914776]Teaching and learning activity
Students learn how to interpret and apply fuel consumption as a rate in the context of transporting equipment for an event. They develop an understanding of litres per 100 km (L/100 km) and use this to compare vehicle efficiency and make informed transport decisions.
[bookmark: _Toc236914777]Content
Mathematics Standard 2
Rates
Make comparisons between rates in a variety of practical contexts
Use rates to solve problems in a variety of practical contexts
Examine fuel consumption rates to compare the efficiency of vehicles
Associated Mathematics Standard 1
Rates
Make comparisons between rates in a variety of practical contexts
Use rates to solve problems in a variety of practical contexts
Examine fuel consumption rates to compare the efficiency of vehicles
Table 3 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Fuel consumption
Duration: 1–2 lessons
Learning intention
· To understand how fuel consumption can be used to compare efficiency and inform decisions.
Success criteria
· I can interpret fuel consumption rates expressed in L/100 km. 
· I can use fuel consumption rates to calculate fuel usage over different distances.
· I can compare options and justify a decision using calculations and reasoning.
	· Fuel consumption PowerPoint 
· Appendix A, C and D (one per student)
· Teacher copy of Appendix B
	




[bookmark: _Toc236914778]Learning episode 4 – distance–time graphs
[bookmark: _Toc236914779]Teaching and learning activity
Students learn how to interpret and analyse distance–time graphs in the context of a film production company managing a location shoot across city and outback filming sites. They use gradients of graphs to represent speed and apply this understanding to track and evaluate movement of crew, equipment and vehicles during a scheduled production day. 
[bookmark: _Toc236914780]Content
Mathematics Standard 2
Rates
Use rates to solve problems in a variety of practical contexts
Interpret and analyse distance–time graphs to solve problems related to speed, distance and time
Associated Mathematics Standard 1
Rates
Use rates to solve problems in a variety of practical contexts
Interpret and analyse distance–time graphs to solve problems related to speed, distance and time

Table 4 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Distance–time graphs
Duration: 1–2 lessons
Learning intentions
· To be able to interpret distance–time graphs.
· To understand how the gradients of a distance–time graph represent speed.
Success criteria
· I can read values from a distance–time graph to describe a journey.
· I can calculate speed using distance and time from a graph.
· I can identify and interpret changes in speed using the gradient of a graph.
	· Distance–time graphs PowerPoint 
· Appendix A, B and C (one per student)
· Mini whiteboards (one per student)
	




[bookmark: _Toc236914781]Learning episode 5 – solving simultaneous equations graphically
[bookmark: _Toc236914782]Teaching and learning activity
Students learn how to solve simultaneous linear equations graphically in the context of comparing wedding floral packages. They build on their understanding of distance–time graphs, connect equations to real situations and identify the point of intersection in the context of practical problems. 
[bookmark: _Toc236914783]Content
Mathematics Standard 2
Simultaneous linear equations
Graph two linear equations and identify the point of intersection, with and without using graphing applications
Solve a pair of simultaneous linear equations using graphical and algebraic methods
Solve practical problems that involve simultaneous linear equations
Associated Mathematics Standard 1
Simultaneous linear equations
Graph two linear equations using a table of values or a graphing application and identify the point of intersection
Solve a pair of simultaneous linear equations by finding the point of intersection of their graphs, with and without graphing applications
Determine and interpret the point of intersection of two linear graphs in a variety of practical contexts

Table 5 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Solving simultaneous equations graphically
Duration: 1–2 lessons
Learning intentions
· To be able to represent and solve pairs of linear equations graphically.
· To understand how the point of intersection relates to solutions in real-world contexts.
Success criteria
· I can graph a linear equation.
· I can identify and interpret the point of intersection of 2 linear equations from a graph.
· I can explain what the point of intersection represents in a real-world context.
	· Solving simultaneous equations graphically PowerPoint 
· Appendix A, B, C and D (one per student)
· One digital device per pair of students to interact with Amplify classroom
	




[bookmark: _Toc236914784]Learning episode 6 – break-even point
[bookmark: _Toc236914785]Teaching and learning activity
Students learn how to model cost and revenue to identify the break-even point in the context of organising a black-tie charity auction.
[bookmark: _Toc236914786]Content
Mathematics Standard 2
Simultaneous linear equations
Solve practical problems that involve simultaneous linear equations
Use simultaneous equations to model and analyse the break-even point where cost and revenue are represented by linear equations
Identify the break-even point and solve problems involving profit and loss using a spreadsheet
Associated Mathematics Standard 1
Simultaneous linear equations
Use simultaneous equations to model and analyse the break-even point of a problem where cost and revenue are represented by linear equations
Identify the break-even point and solve problems involving profit and loss by using a spreadsheet to model the problem


Table 6 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Break-even point
Duration: 1–2 lessons
Learning intention
· To be able to model and analyse cost and revenue to identify the break-even point.
Success criteria
· I can represent linear relationships using a spreadsheet. 
· I can generate and interpret graphs of linear relationships. 
· I can identify and interpret the break-even point.
· I can describe profit and loss before and after the break-even point.
	· Break-even point PowerPoint 
· Break-even point spreadsheet
· One digital device per pair of students to interact with the spreadsheet
· Appendix B, C and D (one per student)
· Optional: teacher copy of Appendix A
	




[bookmark: _Toc236914787]Learning episode 7 – solving simultaneous equations algebraically – part 1
[bookmark: _Toc236914788]Teaching and learning activity
Students learn how to solve simultaneous linear equations using algebraic methods in the context of organising a major sporting finals event. They first use bar models and then translate these into algebraic methods, with equations in the form .
[bookmark: _Toc236914789]Content
Mathematics Standard 2
Simultaneous linear equations
Solve a pair of simultaneous linear equations using graphical and algebraic methods
Solve practical problems that involve simultaneous linear equations

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

	Solving simultaneous equations algebraically – part 1
Duration: 1–2 lessons
Learning intention
· To be able to solve pairs of simultaneous linear equations using algebraic methods.
Success criteria
· I can represent a pair of simultaneous equations using a bar model. 
· I can use a bar model to solve a pair of simultaneous equations. 
· I can solve simultaneous equations algebraically. 
· I can verify and interpret the solution in the context of a problem.
	· Solving simultaneous equations algebraically – part 1 PowerPoint 
· Teacher copy of Appendix A
· Appendix B, C and D (one per student)
	




[bookmark: _Toc236914790]Learning episode 8 – solving simultaneous equations algebraically – part 2
[bookmark: _Toc236914791]Teaching and learning activity
Students learn how to solve simultaneous linear equations using algebraic methods in the context of organising a music festival. They first use bar models and then translate these into algebraic methods, using equations in the form .
[bookmark: _Toc236914792]Content
Mathematics Standard 2
Simultaneous linear equations
Solve a pair of simultaneous linear equations using graphical and algebraic methods
Solve practical problems that involve simultaneous linear equations


Table 8 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Solving simultaneous equations algebraically – part 2
Duration: 1–2 lessons
Learning intention
· To be able to solve pairs of simultaneous linear equations using algebraic methods.
Success criteria
· I can represent a pair of simultaneous linear equations using a bar model. 
· I can solve a pair of simultaneous linear equations using algebraic methods. 
· I can choose an appropriate method to solve a pair of simultaneous linear equations. 
· I can interpret the solution in the context of the problem.
	Solving simultaneous equations algebraically – part 2 PowerPoint 
· Appendix A, C and D (one per student)
· Teacher copy of Appendix B
	




[bookmark: _Toc236914793]Learning episode 9 – developing simultaneous equations
[bookmark: _Toc236914794]Teaching and learning activity
Students learn how to develop and solve simultaneous linear equations from real-world situations in the context of organising volunteer workers at a live music concert. They identify relationships within contextual information, translate them into equations, and solve them using a method of their choice before interpreting the result.
[bookmark: _Toc236914795]Content
Mathematics Standard 2
Simultaneous linear equations
Develop a pair of simultaneous linear equations to model a practical situation
Solve practical problems that involve simultaneous linear equations


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

	Developing simultaneous equations
Duration: 1 lesson
Learning intentions
· To be able to develop simultaneous linear equations from a real-world context. 
· To understand how simultaneous equations can model and solve practical problems.
Success criteria
· I can identify relationships in a context and represent them as linear equations. 
· I can develop simultaneous equations from written information. 
· I can solve simultaneous equations using a method of my choice. 
· I can interpret the solution in terms of the original context.
	· Developing simultaneous equations PowerPoint 
· Appendix A and B (one per student)
	


[bookmark: _Toc236914796]
Learning episodes 10–20
These learning episodes will be published at a later date. 

[bookmark: _Toc112681297][bookmark: _Toc236914797]References
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