
Mathematics Standard Stage 6 (Year 11) – unit of learning
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[bookmark: _Toc112681287][bookmark: _Toc211244495]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: _Toc211244496]Overview
Description: this program of learning addresses content from the focus areas of Formulas and equations and Data analysis. The lessons and sequences in this program of learning are designed to allow students to explore the connection between mathematics and health through statistical analysis. Students will learn about sampling methods, survey question design and analysis using histograms, polygons and box plots. Students will apply algebraic concepts to various formulas related to health fields.
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.
[bookmark: _Toc112681290]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: _Toc211244497]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
displays and analyses datasets using summary statistics and graphical representations MST-11-08
The identified Life Skills outcomes that relate to this unit are:
MA-LS-01 – uses number in a range of contexts
MA-LS-02 – applies operations with integers
MA-LS-03 – solves problems using number and patterns
MA-LS-04 – identifies and uses fractions, decimals and percentages in a range of contexts
MA-LS-13 – represents data from a range of contexts
MA-LS-14 – interprets a range of data representations in everyday contexts
MA-LS-15 – uses the language and concepts of probability
MA-LS-16 – applies mathematical knowledge and strategies to investigate and solve problems related to an area of interest.
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.


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: _Toc211244498]Lesson sequence and details
[bookmark: _Toc211244499]Learning episode 1 – sampling techniques
[bookmark: _Toc211244500]Teaching and learning activity
Students use the context of ‘Is 10 000 steps enough?’ to learn about different sampling methods.
[bookmark: _Toc211244501]Content
Population and sample
Compare and contrast systematic sampling, self-selected sampling, random sampling and stratified sampling
Justify whether a sample obtained from a population is representative of the population by considering the sampling method


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

	Sampling techniques
Duration: 1–2 lessons
Learning intention
· To understand the advantages and disadvantages of different sampling methods.
Success criteria
· I can explain the concept of a sample.
· I can describe different sampling methods.
· I can identify the benefits and limitations of using different sampling methods.
· I can justify why a sample is representative of a population.
	· Sampling techniques PowerPoint 
· Appendix A, printed (enough for 3 cards per group)
· Appendix B, printed (per student)
· Pack of playing cards (per pair) or one device per pair to access a digital simulation of playing cards
	


[bookmark: _Toc211244502][bookmark: _Toc112681291]Learning episode 2 – designing questions and data classification
[bookmark: _Toc211244503]Teaching and learning activity
Students examine issues with survey questions, classify data types, and apply principles of clarity, inclusivity and ethics to design effective surveys.
[bookmark: _Toc211244504]Content
Statistical investigation process
Identify an issue and pose a question to a targeted population to gather statistical information
Develop a survey by applying questionnaire design principles of clear language, unambiguous questions and consideration of number of choices
Examine issues of privacy, bias, ethics and responsiveness to diverse groups and cultures
Data classification
Classify and describe variables as numerical or categorical
Describe a numerical variable as discrete or continuous
Describe a categorical variable as nominal or ordinal
Identify collections of data that can be described as numerical or categorical depending on responses
Table 2 – lesson sequence and details
	Lesson details
	Required resources
	Registration, adjustments and evaluation notes

	Designing questions and data classification
Duration: 1 lesson
Learning intentions
To understand how to apply questionnaire design principles to collect data.
To be able to classify and describe data by its different types.
Success criteria
I can write clear and unambiguous survey questions to collect data.
I can explain how issues of privacy, bias, ethics and responsiveness to diverse groups and cultures relate to data collection.
I can classify data using the terms categorical, numerical, nominal, ordinal, discrete and continuous.
I can identify data that can be considered both numerical and categorical.
	· Designing questions and data classification PowerPoint 
· Appendix A, printed (per pair)
· Appendix B, printed (per student)
· Mini whiteboard (per student)
· Device (per student)
	




[bookmark: _Toc211244505]Learning episode 3 – flaws and fakes in data
[bookmark: _Toc211244506]Teaching and learning activity
Students revisit flaws in data collection before investigating how data can be manipulated through misleading graphs and statistics.
[bookmark: _Toc211244507]Content
Population and sample
· Describe the potential faults in the design and practicalities of a data collection process by considering survey design, experiments and observational studies, and misunderstandings and misrepresentations
· 

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

	Flaws and fakes in data
Duration: 1–2 lessons
Learning intentions
· To recognise and explain how statistical calculations can be used to mislead an audience.
· To recognise and explain how graphs can be misleading, whether intentionally or unintentionally.
Success criteria
· I can explain why a data display might be misleading and suggest specific improvements.
· I can explain which measure of centre to use to support a persuasive argument.
· I can create a data display that supports a persuasive argument.
	· Flaws and fakes in data PowerPoint 
· Appendix A, printed (per student)
· Appendix B, printed (per student)
· Mini whiteboards
	


[bookmark: _Toc211244508]Learning episode 4 – cumulative frequency
[bookmark: _Toc211244509]Teaching and learning activity
Students examine data on e-cigarette users displayed in frequency and cumulative frequency tables, as well as histograms and cumulative frequency histograms. They compare the usefulness of each for answering a variety of questions.
[bookmark: _Toc211244510]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
Interpret and consider limitations of graphical representations to make conclusions and predictions
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
· 

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

	Cumulative frequency
Duration: 1–2 lessons
Learning intentions
To be able to represent data in cumulative frequency tables.
To be able to represent data in cumulative frequency histograms and polygons.
Success criteria
I can represent numerical data in a frequency table.
I can construct a cumulative frequency column in a frequency table.
I can use the cumulative frequency column to identify missing values from the frequency column.
I can make decisions based on data in a cumulative frequency table.
	· Cumulative frequency PowerPoint 
· Appendix A, printed (per student)
· Appendix B, printed (per group)
· Mini whiteboards
	


[bookmark: _Toc211244511]Learning episode 5 – frequency polygons
[bookmark: _Toc211244512]Teaching and learning activity
Students will compare binge drinking in different states of Australia by drawing polygons and cumulative frequency polygons. Students will learn the benefits of displaying multiple polygons on the one graph over that of histograms.
[bookmark: _Toc211244513]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


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

	Frequency polygons
Duration: 1–2 lessons
Learning intentions
· To understand the difference between a frequency polygon and a cumulative frequency polygon.
· To be able to create a cumulative frequency histogram and polygon with technology.
Success criteria
· I can display a histogram and its associated polygon using technology.
· I can display a cumulative frequency histogram and its associated polygon using technology.
· I can explain the benefits of a cumulative frequency polygon over a frequency polygon.
	· Frequency polygons PowerPoint 
· Frequency polygons spreadsheet
· Digital device (per student)
	


[bookmark: _Toc211244514]Learning episode 6 – five-number summary
[bookmark: _Toc211244515]Teaching and learning activity
Students learn to calculate and interpret the five-number summary.
[bookmark: _Toc211244516]Content
Quartiles and interquartile range
Determine the five-number summary from a set of numerical data or graphical representation 
Five-number summary and box plots
Determine quartiles from datasets displayed in histograms and dot plots, and represent these datasets as a box plot

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

	Five-number summary
Duration: 1 lesson
Learning intention
To be able to calculate and interpret the five-number summary from numerical data or graphical representations.
Success criteria
I can identify and calculate the minimum value, quartiles and maximum value of a dataset displayed in a variety of ways.
I can explain how cumulative frequency graphs are used to find quartiles.
	· Five number summary PowerPoint 
· Appendix A, printed (per pair)
· Device (per pair)
	




[bookmark: _Toc211244517]Learning episode 7 – interpreting box plots
[bookmark: _Toc211244518]Teaching and learning activity
Students revisit how to display and interpret box plots, referring to the five-number summary and spread. Through discussion and comparison of parallel box plots, they consider what the graphs reveal about data distribution and make inferences about the data.
[bookmark: _Toc211244519]Content
Quartiles and interquartile range
Determine the interquartile range (IQR) of datasets
Compare and contrast the use of range and IQR as measures of spread
Five-number summary and box plots
Compare and contrast the measures of centre, spread and shape using parallel box plots
Interpret box plots to draw conclusions and make inferences about a dataset
Represent numerical datasets using a box plot to display a five-number summary, with and without using digital tools
· 

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

	Interpreting box plots
Duration: 1 lesson
Learning intentions
To understand how to compare the use of range and interquartile range (IQR) as measures of spread.
To be able to interpret box plots to make conclusions and inferences about a dataset within a given context.
Success criteria
I can find the IQR of a given dataset.
I can explain when the range or the IQR is more appropriate to describe the spread of the data.
I can make inferences about data from parallel box plots.
I can compare 2 or more datasets using IQR, range, and box plots to justify conclusions about variability.
	· Interpreting box plots PowerPoint
· Appendix A, printed (per group)
· Appendix B, printed (per pair)
· Appendix C, printed (per group)
· Adhesive putty
· Digital device (per pair)
	




[bookmark: _Toc211244520]Learning episode 8 – outliers
[bookmark: _Toc211244521]Teaching and learning activity
Students explore a dataset from a real-life scenario and construct box plots to identify how extreme values affect statistical measures. They then develop an understanding of outliers and how to determine their impact on data analysis.
[bookmark: _Toc211244522]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
Five-number summary and box plots 
Determine quartiles from datasets displayed in histograms and dot plots, and represent these datasets as a box plot
Clusters and outliers 
Identify clusters, gaps and outliers and explain their occurrence in the context of the data
Apply  and  to formally identify outliers
Explain the impact of outliers on the measures of centre and spread

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

	Outliers
Duration: 1 lesson
Learning intentions
· To be able to apply formal methods to identify outliers.
· To understand how outliers affect statistical analysis.
Success criteria
· I can explain the meaning of an outlier.
· I can identify an outlier using both visual and formal methods (formula).
· I can explain how an outlier affects measures like the mean, median and range.
· I can decide when it is appropriate to include or exclude an outlier and justify my reasoning.
	· Outliers PowerPoint 
· Appendix A, printed (per student)
· Appendix B, printed (per group)
· Digital device (per pair)
· Mini whiteboards
	


[bookmark: _Toc211244523]Learning episode 9 – formulas and medication dosages
[bookmark: _Toc211244524]Teaching and learning activity
Students will substitute into, rearrange and evaluate formulas to calculate safe medication dosages for children and adults using Fried’s, Young’s and Clark’s formulas.
[bookmark: _Toc211244525]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 the required medication dosages for children and adults given age or weight, using Fried’s, Young’s and Clark’s formula as appropriate
Apply given formulas to solve problems in a variety of contexts
· 

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

	Formulas and medication dosages
Duration: 1–2 lessons
Learning intention
To be able to substitute into, rearrange and evaluate formulas.
Success criteria
I can substitute values into formulas to evaluate the subject of a formula.
I can select and use an appropriate dosage formula (Fried’s, Young’s or Clark’s) based on the information provided.
I can apply formulas to solve problems in medical contexts.
I can explain why accuracy is important when calculating medication dosages.
	· Formulas and medication dosages PowerPoint 
· Appendix A, printed (per student)
· Appendix B, printed (per group of 3)
· Mini whiteboards
	


[bookmark: _Toc112681297]
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