
Mathematics Advanced Stage 6 (Year 11) – unit of learning
Probability and data
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[bookmark: _Toc112681287][bookmark: _Toc198543845]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, as outlined by NESA on their Advice on units page. 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: _Toc198543846]Overview
Description: this program of learning addresses content from the focus area of Probability and data. The lessons and sequences in this program of learning are designed to allow students to explore sets, probability, and data through practical applications. Students use representations, formulas, rules and real-world contexts to represent sets, calculate probabilities, and interpret data.
Duration: this program of learning is designed to be completed over a period of approximately 4 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: _Toc198543847]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 problems involving probability in a variety of contexts MAV-11-09
displays and analyses datasets using summary statistics and graphical representations MAV-11-10
Mathematics Advanced 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: _Toc198543848]Lesson sequence and details 
[bookmark: _Toc198543849][bookmark: _Toc112681297]Learning episode 1 – organising datasets
[bookmark: _Toc198543850]Teaching and learning activity
In this lesson, students build on their understanding of data representations and random variables using real-world airport data. They analyse flight data to explore how it can inform airport decisions and use spreadsheets to create and interpret tables and graphs to support their conclusions.
[bookmark: _Toc198543851]Content
Define a random variable as a variable whose value is the outcome of a random experiment
Compare discrete random variables with continuous random variables, describe their differences, and give practical examples of each
Organise finite datasets using a table or a spreadsheet, listing the values, frequency, relative frequency, cumulative frequency, and cumulative relative frequency
Graph the frequency, relative frequency, and cumulative frequency histograms and polygons of datasets using spreadsheets or graphing applications, and identify the mode median from the graphs, and from tables
Use the relative frequency to estimate the probability of results in experiments
Table 1 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Organising datasets
Duration: 2 lessons 
Learning intentions
· To understand the difference between discrete and continuous random variables. 
· To understand how to organise data using spreadsheets.
· To be able to apply knowledge of relative frequency and use representations to interpret real-world data scenarios.
Success criteria
· I can explain the difference between discrete and continuous random variables using examples. 
· I can organise data into a table using a spreadsheet, including frequency, relative frequency, cumulative frequency and relative cumulative frequency columns. 
· I can create a graph related to a table using a spreadsheet, including frequency, relative frequency, and cumulative frequency histograms and polygons.
· I can estimate the probability of events using relative frequencies.
· I can use data from tables and graphs to explain and justify my decisions.
	· Organising datasets Excel spreadsheet
· Appendix A, printed (one per group of 3)
· Students will need at least one device per pair
	




[bookmark: _Toc198543852]Learning episode 2 – identifying the mode and median
[bookmark: _Toc198543853]Teaching and learning activity
In this lesson, students will learn about mode and median by engaging with frequency and cumulative frequency graphs and tables of winners’ ages for tennis and swimming events. Students will identify these measures of central tendency and interpret their significance in relation to peak performance age in sports.
[bookmark: _Toc198543854]Content
· Graph the frequency, relative frequency, and cumulative frequency histograms and polygons of datasets, using spreadsheets or graphing applications, and identify the mode and median from the graphs, and from tables

Table 2 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Identifying the mode and median 
Duration: 1–2 lessons 
Learning intention
· To understand how to identify and interpret the mode and median from frequency and cumulative frequency graphs and tables.
Success criteria
· I can determine the mode and median of datasets from tables and graphs.
· I can explain what the mode and median indicate in the context of the data.
· I can compare findings from different datasets and hypothesise reasons for observed trends.
· I can use mathematical language to communicate my findings and conclusions effectively.
	· Identifying the mode and median PowerPoint 
· Appendix A (one A3 copy per group) 
· Appendix B and C, printed (one set per pair)
	


[bookmark: _Toc198543855]Learning episode 3 – sets, subsets and probability
[bookmark: _Toc198543856]Teaching and learning activity
By analysing the notes on a piano and the cards in a deck, students explore the concepts of sets, subsets and probability. 
[bookmark: _Toc198543857]Content
Define a set as a collection of objects, called the elements of the set, and represent a set using notation such as  and 
Define  to be a subset of  if all the elements of  are elements of 
Use the notation  or  to represent the number of elements in a finite set 
Define an experiment or a trial to be any procedure that can be infinitely repeated and has a well-defined set of possible outcomes known as the sample space, denoted 
Identify an event  as a subset  of the sample space 
Define the probability of each outcome to be  when all outcomes are equally likely and the probability of the event  to be 


Table 3 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Sets, subsets and probability 
Duration: 1 lesson 
Learning intentions
· To know how to represent sets and subsets. 
· To understand how to calculate simple probabilities.
Success criteria
· I can define a ‘set’ and ‘subset’ using relevant notation. 
· I can justify if a group of elements is a subset of a set.
· I can use correct set notation to show how many elements are in a set.
· I can define and compare simple probabilities.
	· Sets, subsets and probability PowerPoint
· Appendix A, printed (one copy per pair)
· Appendix B, printed (one per student)
	


[bookmark: _Toc198543858]
Learning episode 4 – intersections and unions
[bookmark: _Toc198543859]Teaching and learning activity
Students learn about the concepts of set notation, empty sets, intersections, unions and disjoint sets, using Venn diagrams. Students analyse student subject selections to determine which subjects should be run separately and those that could be run simultaneously.
[bookmark: _Toc198543860]Content
· Define the empty set as the set with no elements, denoted in set notation as 
· Define the intersection  of sets  and  to be the set of elements that are in  and in 
· Define the union  of sets  and  to be the set of elements that are in  or in 
· Define sets  and  to be disjoint if , that is, they have no elements in common
· Use Venn diagrams in practical situations to represent and interpret sets that may intersect in various ways within a universal set
· Establish and use the rule 
Use Venn diagrams to represent the relationship between events within the same sample space, including mutually exclusive events, that is, events that as subsets of the sample space are disjoint. 
· Establish and use the rules  and 


Table 4 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Intersections and unions 
Duration: 1 lesson
Learning intentions
· To know how to represent sets using Venn diagrams.
· To understand how to interpret intersections, unions and disjoint sets.
Success criteria
· I can construct Venn diagrams.
· I can interpret Venn diagrams and use them to make informed decisions. 
· I can use set notation to describe relationships between sets, including the notation for intersections, unions and disjoint sets. 
· I can apply my understanding of unions and intersections to solve problems.
	· Intersections and unions PowerPoint
· Appendix A, printed (one copy per group of 3)
· Appendix B and C, printed (one per student)
	


[bookmark: _Toc198543861]
Learning episode 5 – tree diagrams and arrays
[bookmark: _Toc198543862]Teaching and learning activity
Students learn about the concepts of tree diagrams and arrays through various real-life scenarios. 
[bookmark: _Toc198543863]Content
· Use arrays and tree diagrams to determine the outcomes and probabilities for multistage events


Table 5 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Tree diagrams and arrays 
Duration: 2 lessons
Learning intentions
· To understand how to construct tree diagrams and how they are used to calculate probabilities.
· To know how to construct an array and use it to solve problems.
Success criteria
· I can construct tree diagrams, including weighted probability trees, to represent possible outcomes.
· I can develop an array to solve probability problems. 
· I can interpret tree diagrams and arrays to determine probabilities of single and multistage events.
· I can justify my reasoning and apply my understanding of probability to real-world scenarios.
	· Tree diagram and arrays PowerPoint
· Class set of Appendix A and B
· At least one digital device per pair to interact with a dice generator, alternatively students can be given a pair of physical dice
	


[bookmark: _Toc198543864]
Learning episode 6 – complements
[bookmark: _Toc198543865]Teaching and learning activity
This lesson checks for understanding of probability using practical examples. Students use tree diagrams to solve probability problems and deepen their understanding of the phrase ‘at least’ and complementary events. 
[bookmark: _Toc198543866]Content
Use the notation of   to represent the complement of a set  with respect to some universal set 
Interpret the notation  to be the event ‘ does not occur’, interpret  to be the event ‘ and  both occur’, and interpret  to be the event ‘ or  occurs’
Establish and use the rules  and 


Table 6 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Complements 
Duration: 1 lesson
Learning intentions
· To understand how to calculate probabilities for events involving the phrase ‘at least’.
· To be able to use the complement rule to solve probability problems.
Success criteria
· I can explain the relationship between an event and its complement. 
· I can construct a tree diagram.
· I can perform probability calculations for problems involving the phrase ‘at least’. 
· I can apply the complement rule to simplify probability calculations.
	· Complements PowerPoint 
· Class sets of Appendix A and B
	


[bookmark: _Toc198543867]
Learning episode 7 – conditional probability
[bookmark: _Toc198543868]Teaching and learning activity
This lesson introduces conditional probability using a real-world context of medical testing. Students develop an understanding of conditional probability through Venn diagrams, two-way tables and tree diagrams, then apply formulas to solve problems.
[bookmark: _Toc198543869]Content
· Define conditional probability as the probability that an event  occurs given that another event  has already occurred, and use the notation 
· Examine conditional probability by restricting the sample space and event spaces in a Venn diagram, using a two-way table, a tree diagram and other arrays
· Establish that  when all outcomes are equally likely by restricting the sample space and event space, and hence , provided 
· Use the formulas for  to solve practical problems involving conditional probability


Table 7 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Conditional probability 
Duration: 1–2 lessons 
Learning intentions
· To understand and define conditional probability.
· To be able to use Venn diagrams, two-way tables and tree diagrams to calculate conditional probabilities.
Success criteria
· I can restrict the sample space in a Venn diagram, a two-way table and a tree diagram.
· I can calculate conditional probabilities using provided data.
· I can apply conditional probability to solve real-world problems.
	· Conditional probability PowerPoint 
· A class set of Appendix A, B, C and D
	


[bookmark: _Toc198543870]
Learning episode 8 – independent events
[bookmark: _Toc198543871]Teaching and learning activity
Students will learn about the concept of independent and dependent events by analysing dating profile data and through a basketball scenario. Students will then apply the test for independent events to solve problems.
[bookmark: _Toc198543872]Content
· Define two events to be independent if the occurrence of one event does not affect the probability that the other event occurs
· Explain that two events  and  are independent means  and , and show algebraically that if one of these formulas is true, then the other is also true. 
· Use the formula , and the test  for independence to prove that if two events are independent, then , and to prove conversely that if , then  and  are independent
· Solve practical problems involving independent events


Table 8 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Independent events 
Duration: 1–2 lessons 
Learning intentions
· To understand the difference between dependent and independent events.
· To be able to prove that 2 events are independent.
Success criteria
· I can define independent events and explain their characteristics. 
· I can show that 2 events are independent.
· I can use algebraic reasoning to prove results and solve problems involving independent events.
	· Independent events PowerPoint 
	




[bookmark: _Toc198543873]References
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