
Frequency polygons
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.
This lesson discusses the use of alcohol, binge drinking and hospitalisation from alcohol. This content may have very personal associations for students – including their own experiences, and those related to their friends and family. It is important to liaise with welfare staff prior to lesson delivery to be aware of any students who could be particularly affected by the learning and agree upon strategies to manage any vulnerabilities.
Students will need at least one digital device per pair to interact with Microsoft Excel during this lesson. If you need to adjust the data in the spreadsheet, the password to unlock the worksheets is ‘mathematics’.
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.
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
displays and analyses datasets using summary statistics and graphical representations 
MST-11-08
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
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Activating prior knowledge
	Display slide 5 of the PowerPoint Frequency polygons to discuss newspaper headlines about binge drinking. Display the Alcohol fact sheet (https://bit.ly/alcoholfs).
	Think-Pair-Share
Pose-Pause-Pounce-Bounce
Notice and wonder
	Students’ prior knowledge of binge drinking is activated as they consider different data displays and statistics.

	Connecting learning
	Display the graph on slide 7 and ask students to discuss. Highlight to students that the data has been grouped. Display slide 8 showing the same data split into males and females and discuss. Using the Frequency polygons spreadsheet, have students compare the data from 2 states at a time using both frequency histograms and polygons and cumulative frequency histograms and polygons.
	Notice and wonder
	Students learn that grouped data is necessary when the range is large.
Students also learn that a single age cannot be identified as the mode, and instead we will have a modal class.

	Releasing responsibility
	Use slide 10 to discuss the features of a frequency polygon and slide 11 for a cumulative frequency polygon. Students discuss the advantages and disadvantages of each representation. 
	Pose-Pause-Pounce-Bounce
	Students may acknowledge that frequency histograms made it easy to determine the modal age group for each graph, but that frequency polygons on the same axes made it easy to compare the shapes of the datasets.

	Independent practice
	Use slide 13 to display an HSC style question. Students can swap their response with a partner to give peer feedback. Use slides 14–16 to discuss the answers to each question.
	Peer feedback
	Students apply their skills to an HSC context. Common misconceptions and errors should be drawn out.



Activity structure
Please use the associated PowerPoint Frequency polygons to display images in this lesson.
Activating prior knowledge
Display slide 3 of the PowerPoint which shows the statistical investigation processes. Explain that this lesson will focus on Stages 3 and 4 – displaying and analysing data.
Display slide 5 of the PowerPoint which shows several newspaper headlines about binge drinking.
Use a Think-Pair-Share (bit.ly/thinkpairsharestrategy) for students to discuss if they believe teenagers are the largest group of binge drinkers. They could also consider whether this is the same in all states or just in NSW.
Students might also consider how the data has been collected and if there might be any issues with privacy or bias.
Display the Alcohol fact sheet (Alcohol [PDF 300 kB]) from the Alcohol, tobacco & other drugs in Australia website (https://bit.ly/alcoholfs).
Use the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) for students to share what they notice and what they wonder (bit.ly/noticewonderstrategy).
Attention can be drawn to the number of alcohol induced deaths; that males are more likely to exceed alcohol consumption guidelines; or that people living in remote areas were about 1.4 times more likely to consume alcohol at risky levels. 
Students may also notice that the scale is different for each of the line graphs.
Explain to students that in this lesson they are going to be investigating some statistics around alcohol consumption for each state in Australia.
Connecting learning
1. Display the combined histogram and polygon on slide 7 of the PowerPoint. This graph shows the ambulance attendances for alcohol, by age, in Australia between 2021 and 2023. The frequency is showing the rate per 100 000 of the population.
1. In a Think-Pair-Share, ask students to discuss what they notice and what they wonder. Is it what they would expect? Does it align with the newspaper clippings and the fact sheet they studied?
Students may notice that each bar represents a range of ages and not just a single age. They may wonder what the rate was for their age. Students should identify that the modal group is 35–44, not teenagers and young people as suggested by the newspaper articles.
1. Highlight to students that the data ranges from age 15 up to 55+. In this case it would be impractical to have a column to represent each individual age. The data has been grouped with a ‘bin’ of 10, or 10 ages per column (apart from the last column which represents all ages from 55 upwards).
Students were introduced to grouped data in Stage 4 Unit 2 – making decisions, Lesson 11 – going to the movies and Stage 6 Unit 1 – getting healthy, Lesson 4 – cumulative frequency.
Display slide 8 which shows the same data split into males and females.
1. In their pairs, ask students to discuss what they notice and what they wonder.
Students should notice that although the bar for the 15–24 age group appears much higher for females, the scale for the female graph only goes up to 500, whereas the scale for the male graph goes up to 900.
They should notice that the 45–54 age group is the modal group for both graphs.
1. Explain to students that they will be comparing the data for each state by creating similar graphs.
1. Provide students with access to the spreadsheet Frequency polygons.
1. Working in pairs, students copy the data from the ‘Data by state’ worksheet tab, into the white cells of the ‘Histograms and Polygons’ worksheet tab. The spreadsheet will automatically draw frequency histograms and their associated polygons.
1. As students compare different states, they should make note of any similarities and differences they observe. Students should consider what the modal age group is and what the range is for the rate of ambulance attendances.
As the data is grouped, students will not be able to identify a particular age for the mode and median but will need to identify an age group.
1. Direct students to the ‘Cumulative histogram and polygons’ worksheet tab and have them continue their investigation. Students should now be prompted to find the median age group of each dataset.
Students use cumulative frequency histograms to find the median in Lesson 4 – cumulative frequency. Students should use the same reasoning to estimate the median age group.
Releasing responsibility
1. Use slide 10 to discuss the features of a frequency polygon and then use slide 11 to discuss the features of a cumulative frequency polygon. Compare the similarities and differences between the 2 types of polygons. Students could use a Venn diagram to record the similarities and differences between the 2 representations.
1. Use a Pose-Pause-Pounce-Bounce questioning strategy for students to share which types of graphs made it the easiest to compare the data for the different states and for males versus females.
Students may acknowledge that frequency histograms made it easy to determine the modal age group for each graph, but that frequency polygons on the same axes made it easy to compare the shapes of the datasets.
Students will learn how to use cumulative frequency polygons in Lesson 6 – five-number summary to find the value of the quartiles of datasets.
Students should use an existing resource to practise drawing and interpreting frequency and cumulative frequency polygons without technology.
Independent practice
1. Use slide 13 of the PowerPoint to display an HSC style question. Students should work individually to answer the question.
1. Ask students to swap their work with a partner to give peer feedback.
1. Use slides 14–16 to discuss the answers to each question, providing advice on working and setting out.


Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge
Teachers could replace the newspaper articles on slide 4 with real-life articles from local papers.
There are no right or wrong answers for the Think-Pair-Share or notice and wonder discussions, so all students should be encouraged to participate and share their thoughts.
Connecting learning
Teachers may need to explain what a rate per 100 000 means.
Teachers may need to demonstrate how to copy and paste the state data into the ‘Histograms and Polygons’ worksheet tab.
Students could be challenged by showing them how to use cell references for refer to the data on the ‘Data by state’ worksheet tab, rather than copying and pasting.
Less ready students could focus on comparing just 2 or 3 states.
Releasing responsibility
Students could complete Frayer diagrams for frequency polygons and cumulative frequency polygons.
Independent practice
Students could work in pairs to complete the HSC style question.
Students could be challenged to develop a marking criteria for the question and then use it to mark a peer’s work and provide feedback.


Suggested opportunities for assessment
[bookmark: _Hlk147833561]Activating prior knowledge
Teachers should listen to student discussions to assess their use of mathematical language and any misconceptions.
Connecting learning
Teachers could check for understanding of grouped data by asking students to record on a mini whiteboard, what group a particular age would fit into.
Students could be asked to write a paragraph for each pair of states they compare, discussing the similarities and differences.
Releasing responsibility
Students could submit a Venn diagram or Frayer diagram as evidence of their understanding of frequency and cumulative frequency polygons.
Releasing responsibility
Teachers could collect student answers to the HSC style question to mark and provide feedback to students.
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