
Random samples
Students explore why we can trust sample data and how collection bias can appear when using samples.
Visible learning
Learning intention
· To understand how to use sample data to represent a population.
Success criteria
· I can explain the potential bias that can occur when using a sample.
· I can explain why a variation in measures of centre occur when using a sample.
· I can justify why I can draw valid conclusions from sample data.


Syllabus 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
· classifies and displays data using a variety of graphical representations MA4-DAT-C-01
· analyses simple datasets using measures of centre, range and shape of the data 
MA4-DAT-C-02
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Activity structure
Please use the associated PowerPoint Random samples to display images in this lesson.
Launch
1. Display slide 2 from the PowerPoint Random samples. This slide shows 2 people who arrived at different conclusions from a study they conducted. The slide is also displayed below.
Figure 1: Launch scenario
[image: Two people having a conversation. One stating that they found an average to be 80 and the other saying it is 30. ]
1. Use a Think-Pair-Share (bit.ly/thinkpairsharestrategy) for students to discuss why Gerald and Manny had such different results.
Students may discuss if Gerald or Manny used an appropriate measure of centre, if any outliers were affecting their data analysis, if either of their data was skewed, when the data was collected, who they asked to obtain their data or how many people they asked to collect their data.
1. Use a Pose-Pause-Pounce-Bounce (PDF 557 KB) (bit.ly/posepausepouncebounce) questioning strategy for students to share their thoughts and reasoning.
Explore
During this section, students will work in visibly random groups of 3 (bit.ly/visiblegroups) to complete a jigsaw activity (bit.ly/jigsawgroupstrategy).
1. Set up a Jigsaw task with 3 stations. Each station will focus on a different type of bias that can occur when collecting data. The activity for each station can be found in Appendix A ‘Samples’.
For larger classes, it may be beneficial to set up 2 of each station, so groups don’t exceed more than 5 people at each station.
1. Explain to students that each person in their group of 3 is to visit a different station and complete the activity from that station. The activity will be completed at the station and students can discuss answers with other students working at that station.
1. Students at each station should discuss what may have caused the large differences between the measures of centre of the 2 datasets.
Students might notice a difference in the measures of centre in the data which shows the data is located more around different points or they may notice the range is very different as they didn’t ask a large group of people.
1. Inform students that they will be exploring how bias in the data collection could have impacted the data.
1. Distribute the scenarios from Appendix B ‘Data collection scenarios’ and ask one student at each station to read the scenario to the rest of the station. The scenario explains how Gerald and Manny each collected their data.
1. Ask students to discuss at their station, how the data collection could have affected the data.
1. Students should return to their original group and take turns to show their group members the data examined and explain how they believe it created bias in their data analysis.
1. Ask students to consider and propose ways that Gerald and Manny could improve data collection so that it represents the whole population more effectively.
1. Initiate a sharing of responses by selecting random students. For students who do not have something new to add, ask them to revoice or repeat (bit.ly/classroomtalkmoves) another student's solution.
Summarise
1. Use slides 3–5 of the PowerPoint Random samples for a slow reveal graph activity (slowrevealgraphs.com). For each slide, students will discuss in a Think-Pair-Share (bit.ly/thinkpairsharestrategy) what conclusions they can draw from the graph.
1. Using a class discussion ask students if they kept or modified the conclusions that they originally drew from the graph on Slide 1. Why or why not?
Students should have modified their conclusions if they originally assumed that the data represented the population.
1. Distribute Appendix C ‘Data displays’ to each pair of students.
1. In a Think-Pair-Share, ask students the following questions:
If they were a company that made dentures, which dataset would they use to base their decisions on? Why?
What decisions might they make given the data displayed?
1. Students are to create notes to their forgetful future selves (bit.ly/notesstrategy) concerning what may cause bias when collecting data. Useful sentence starters include:
Bias can occur in data collection. Three of the ways it can occur are …
To know if a dataset has minimised bias, we can check…
Apply
1. Inform students they will now be asking the class how many apps they have on their phones.
2. Use a class discussion to consider how to record the data for someone if they don’t have a mobile phone.
In preparation for the lesson, students should go home and count how many apps they have on their phones.
If a student does not have a mobile phone, they could enter their data as 0 or, if they prefer not to draw attention to the fact that they don’t own a phone, they could ask a friend or relative and use that number.
3. Assign students into random groups of 5 to create data groups.
This number may change depending on the number of students in your class or if you do conduct this investigation with multiple classes.
4. Students are to find the mean, median, range and mode of the data for their group and display it around the room.
5. The mean, median, mode and range for the whole class should also be calculated, representing the population.
This is best done by collecting each student's data as a single value and using functions on a spreadsheet.
6. Students are to conduct a gallery walk (bit.ly/DLSgallerywalk) noticing the different results produced by the different samples. Students should consider whether the samples could be used to represent the population (whole class).
7. Students should select and justify the sample group that best represents the population and most closely reflects the census data.
8. Use a Pose-Pause-Pounce-Bounce questioning strategy to discuss how samples can be used to represent a population and to summarise ways that bias can occur in data collection.
1. 

Assessment and differentiation
Suggested opportunities for differentiation
Launch
· There are no correct answers during the launch and all students should be encouraged to participate and share their thoughts and reasoning.
Explore
· Challenge students to describe the differences in the datasets using the mean, median, range and mode.
· Ask students if they know of any other types of bias.
· Using a jigsaw activity allows students to be the experts on their station to build their mathematical confidence and develop their communication skills in a group. Students are able to test ideas with other members of their jigsaw group before returning to their original group.
· Extend students by using a spreadsheet to find the mean, median, mode and range.
· In their original groups of 3, students can combine their lists of random numbers to find the mode, median, mean and range of a larger set of data and compare it to each of the original datasets.
Summarise
· To challenge students, ask them in what situation would we want to use the other datasets provided.
Apply
· Students can conduct the study on a different topic of interest such as the number of siblings or pets each person has.


Suggested opportunities for assessment
Explore
· Monitor student explanations when returning to their groups in the Jigsaw activity to check for understanding.
· When placed in groups of 3, students provide and receive peer feedback on their understanding.
Summarise
· Review students’ notes to their future forgetful selves. 
Apply
· Students will demonstrate their working mathematically skills in discussions and justifications.


Appendix A
Samples
Station 1
Gerald and Manny were interested to know how many apps people had on their smartphones. Each of them completed a survey to find out.
The data collected by Gerald and Manny can be seen in the following stem-and-leaf plots.
	Gerald
	Manny

	[image: Stem and leaf plot of 64, 66, 67, 68, 70, 73, 73, 74, 79, 79, 81, 84, 87, 87, 88, 88, 89, 90, 94 and 95.]
	[image: Stem and leaf plot of 17, 20, 20, 22, 23, 24, 26, 28, 28, 30, 30, 32, 34, 34, 34, 36, 37, 38, 43 and 44.]


1. Find the mean, median, mode and range for each dataset.
2. Describe the shape of the data and which measure of centre would be the most appropriate to use.
3. What has caused the difference in their measures of centre? Discuss in the group.


Station 2
Gerald and Manny were interested to know how many apps people had on their smartphones. Each of them completed a survey to find out.
The data collected by Gerald and Manny can be seen in the following stem-and-leaf plots.
	Gerald
	Manny

	[image: Stem and leaf plot of 64, 66, 67, 68, 70, 73, 73, 74, 79, 79, 81, 84, 87, 87, 88, 88, 89, 90, 94 and 95]
	[image: Stem and leaf plot of 20, 21, 22, 26, 26, 27, 28, 29, 29, 29, 30, 31, 32, 34, 35, 36, 36, 37, 39 and 42]


1. Find the mean, median, mode and range for each dataset.
5. Describe the shape of the data and which measure of centre would be the most appropriate to use.
6. What has caused the difference in their measures of centre? Discuss in the group.


Station 3
Gerald and Manny were interested to know how many apps people had on their smartphones. Each of them completed a survey to find out.
The data collected by Gerald and Manny can be seen in the following stem-and-leaf plots.
	Gerald
	Manny

	[image: Stem and leaf plot of 64, 66, 67, 68, 70, 73, 73, 74, 79, 79, 81, 84, 87, 87, 88, 88, 89, 90, 94 and 95.]
	[image: Stem and leaf plot of 25, 30 and 35.]


1. Find the mean, median, mode and range for each dataset.
8. Describe the shape of the data and which measure of centre would be the most appropriate to use.
9. What has caused the difference in their measures of centre? Discuss in the group.


Appendix B
Data collection scenarios
Station 1
Gerald collected his data last week. Manny sourced data from a survey completed in 2010 before smartphones became popular.
Station 2
Gerald surveyed a wide range of ages. Manny surveyed only people over the age of 70.
Station 3
Gerald asked many people. Manny asked their mum, dad and sister.


Appendix C
Data displays
Graph 1
Number of teeth of people living in a nursing home
[image: A histogram displaying the data (0, 4), (10, 2) and (12,1).]
Graph 2
Number of teeth of children in a daycare centre
[image: A histogram displaying (0, 20), (1,4), (2,5), (3,1), (4,3), (5,2), (6,4), (7,1), (8,2), (9,1), (10,3), (11,4), (12,1), (13,3), (14, 4), (15, 2), (16, 4), (17,1), (18,2) and (20,3).]
Graph 3
Number of teeth of people living in a nursing home
[image: A histogram displaying (0, 15), (1,3), (2,5), (3,5), (4,6), (5,7), (6,10), (7,10), (8,9), (9,6), (10,7), (11,4), (12,1), (13,3), (14, 4), (15, 2), (16, 4), (17,1), (18,2), (20,3) and (21,1).]


Sample solutions
Appendix A – bias
Station 1
	Person
	Summary statistics
	Shape of data

	Gerald
	Mean – 79.8
Median – 80
Mode – 73, 79, 87, 88
Range - 31
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre.

	Manny
	Mean – 30
Median – 30
Mode – 34
Range – 27 
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre.


Station 2
	Person
	Summary statistics
	Shape of data

	Gerald
	Mean – 79.8
Median – 80
Mode – 73, 79, 87, 88
Range - 31
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre. 

	Manny
	Mean – 30.45
Median – 29.5
Mode – 29
Range - 22
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre.


Station 3
	Person
	Summary statistics
	Shape of data

	Gerald
	Mean – 79.8
Median – 80
Mode – 73, 79, 87, 88
Range – 31
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre.

	Manny
	Mean – 30
Median – 30
Mode – n/a
Range – 10
	The data is symmetrical, which means we could use either the mean or median for our best measure of centre.




Appendix C – data displays
I would choose Graph 3 as older people are the clientele for dentures. Children in a daycare are still growing their teeth, so are not the target clientele. Graph 1 does not have enough data to be reliable.
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