
Distracted drivers
Students collect data from 2 applets related to distractions whilst driving. They use spreadsheets to analyse and present the data and decide, based on the data, whether the fines issued by police are justifiable. 
Students will need at least one digital device per pair, or ideally, one digital device each to interact with this lesson.
Visible learning
Learning intention
To compare box plots of similar data to inform decision making.
Success criteria
I can describe the distribution of datasets.
I can use technology to assist in analysing data.
I can use technology to present data in a box plot.


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
compare and analyses datasets using summary statistics and graphical representations MA5-DAT-C-01
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Activity structure
Please use the associated Microsoft Excel spreadsheets Distracted drivers – Part 1 and Distracted drivers – Part 2 during this lesson. 
The spreadsheet has been protected to prevent accidental changes. If teachers wish to change any aspect of the spreadsheet, they can unprotect the worksheets using the password ‘distracted24’.
Launch
1. Read the following title and display the accompanying image to students from a 2011 article in the Economist:
‘Distracted driving is the new drunk driving’ (The economist 2011).
In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), students discuss the following questions.
Do you think distracted driving has increased or decreased since 2011 when the article was published? Why or why not?
What do you think are the greatest distractions for drivers? 
Explore
The associated Excel spreadsheet Distracted drivers – Part 1 should be shared with students prior to this activity.
All students will need to be able to access the same spreadsheet file to enter their data. Share the file in a common place for all students to be able to open and change. Appendix C ‘Saving and sharing spreadsheet files’ will assist teachers with this. 
1. Using their digital device, direct students to ‘Heads up – the distracted driving challenge’ (bit.ly/teendrivegame).
1. Students select a car and play Level 1, using their finger on a touchscreen or a mouse or trackpad to control the car. The goal of the game is to avoid obstacles and stay on the road.
1. Have students access the Excel spreadsheet Distracted drivers – Part 1 to record their data. All students will enter their data in the same spreadsheet file. They will record their name and the total number of incidents during each run. 
1. Students are to complete Level 2 and Level 3 of the ‘Heads up – the distracted driving challenge’ recording their results in the Excel spreadsheet.
1. Have students save their own local copy of the spreadsheet.
Students can do this by using the ‘save as’ function and saving the spreadsheet to their own storage area.
1. Distribute, ideally in digital form, Appendix A ‘Using Microsoft Excel’ to each student. 
1. Using the information in the Appendix and their local copy of the spreadsheet, have students find the following for each level:
the mean
the standard deviation
the 5-number summary.
Have students construct a box plot for each level.
Excel will create vertical box plots. A discussion could be facilitated, comparing the benefits and drawbacks of vertical and horizontal box plots.
Summarise
1. In a Think-Pair-Share, students decide which distraction has the most significant impact on driving by comparing the 3 box plots. Students should discuss the following questions.
What do you notice when comparing the medians of the box plots?
What do you notice about the range of the box plots?
What do you notice when comparing the interquartile range of the box plots?
Are there any outliers? If so, how do you know it is an outlier?
Are any of the datasets symmetrical, positively skewed or negatively skewed?
1. Based on their discussion, students are to write a summary explaining why their selected distraction has the most significant impact on driving.
Students could also be prompted to justify their summary with reference to measures of central tendency and spread.
Apply
The associated Excel spreadsheet Distracted drivers – Part 2 should be shared with students prior to this activity. 
All students will need to be able to access the same spreadsheet file to enter their data. Share the file in a common place for all students to be able to open and change.
1. With one device between each pair of students, direct students to the ‘Online reaction time test’ (bit.ly/reactionspeed).
1. Students take turns in their pairs to test their reaction times (5 reaction times each), this will be the control group.
1. Students record this data in the spreadsheet Distracted drivers – Part 2.
Similar to the previous spreadsheet, students will need access to the original file to enter their different scores. They will need to save their own local copy for analysis after all class data has been entered.
1. Pairs simulate texting on a phone whilst repeating the ‘Online reaction time test’ and record 5 new reaction times each.
The simulation could just be the student holding a calculator in one hand and trying to enter a basic calculation or reading out a random 10-digit number on the calculator screen whilst completing the reaction time test.
1. Students save their own local copy of the spreadsheet and, using Microsoft Excel, students are to: 
calculate the mean and standard deviation for each level
calculate the 5-number summary for each level
construct a box plot for each level’s data.
1. Distribute Appendix B ‘NSW driving offences’ to students. Have students use the data from both simulations to conclude if the fine and the amount of demerit points lost is justifiable for driving using a mobile phone.


Assessment and differentiation
Suggested opportunities for differentiation
Explore
Teachers could pair students who are not confident using Microsoft Excel with students who are confident.
The teacher could access a how-to tutorial for students who are visual learners.
Summarise
Students could be challenged to first find the values required and draw a box plot by hand, and then use Microsoft Excel to verify their answers.
Students could find additional measures of central tendency and spread using Microsoft Excel.
Students’ summaries could be written as dot points or instead shared as a discussion.
Apply
Teachers could provide sentence scaffolds for students to encourage them to state a conclusion and justify their conclusion by referring to the data measures.
Suggested opportunities for assessment
[bookmark: _Hlk147833561]Summarise
Student contributions in the Think-Pair-Share section could demonstrate student reasoning and confidence describing the key characteristics of box plots.
Students’ summaries could be collected and used to assess their confidence in interpreting data and box plots to draw conclusions and make inferences about the dataset.
Apply
Teachers could collect the final activity where students must use the data to conclude if the NSW penalties for various traffic offences are justifiable.

Appendix A
Using Microsoft Excel
Figure 1: finding the mean
[image: The formula for finding the mean is =average(cells you want to find the average for).]
Figure 2: finding standard deviation
[image: The formula for finding the standard deviation is =stdev.p(cells you want to find the standard deviation of).]
Figure 3: finding the minimum score
[image: The formula for finding the minimum score is =min(cells you want to find the minimum for).]
Figure 4: finding the maximum score
[image: The formula for finding the maximum is =max(cells you want to find the maximum for).]

Figure 5: finding quartile lower
[image: The formula for finding the lowest quartile is =quartile(cells you want to find the lowest quartile for, 1).]
Figure 6: finding quartile upper
[image: The formula for finding the upper quartile is =quartile(cells you want to find the lowest quartile for, 3).]
Figure 7: finding the median
[image: The formula for finding the median is =median(cells you want to find the maximum for).]
To draw a box plot
1. Select your data – if all 3 datasets are selected at once, Microsoft Excel will graph all 3 box plots.
1. Select Insert.
1. Select Recommended Chart.
1. In the new screen select the tab All Charts.
1. Select Box & Whisker.
Figure 8: drawing a box plot
[image: Screen shot of Excel spreadsheet with the sections Insert, Recommended Charts, All Charts and Box & Whisker selected in red.]

Appendix B
NSW driving offences
	Offence
	Penalty notice fine
	Demerit points

	No seatbelt
	$387
	3

	Failing to give way
	$387
	3

	Driving whilst using a mobile phone
	$387
	5

	Driving in a school zone whilst using a mobile phone
	$514
	5

	Illegal U turn
	$302
	2

	Offensive sound from sound system
	$200
	2

	Disobeying traffic sign and road markings
	$302
	2


Offences and penalties data (https://www.nsw.gov.au/driving-boating-and-transport/demerits-penalties-and-offences/offences/search-offences-and-penalties) sourced from the NSW Government website. 


Appendix C
Saving and sharing spreadsheet files
Sharing spreadsheet files with your class
Whole class activities
Cloud storage is most suitable when you want your whole class to be entering and viewing data in the one spreadsheet file.
Cloud storage – Google Drive
Visit https://t4l.schools.nsw.gov.au/resources/professional-learning-resources/google-resources/google-drive.html to watch the short video ‘Sharing Data – Part 1: Sharing my data with others (1:00)’ explaining how to share Google Drive files with others.
Cloud storage – One Drive
Visit https://t4l.schools.nsw.gov.au/resources/professional-learning-resources/microsoft-resources/microsoft-onedrive.html to watch the short video ‘Sharing data part 1 – Sharing my data with others (1:11)’ explaining how to share One Drive files with others.
Individual student activities
Assignments in either Google Classroom or Microsoft Teams are useful when you want students to work on their own individual spreadsheet file.
Assignments in Microsoft Teams
Visit https://t4l.schools.nsw.gov.au/resources/professional-learning-resources/microsoft-resources/microsoft-teams/using-assignments-in-teams.html to learn how to create and manage assignments in Microsoft Teams.
Assignments in Google Classroom
Visit https://t4l.schools.nsw.gov.au/resources/professional-learning-resources/google-resources/google-classroom0/using-assignments-in-google-classroom.html to learn how to create and manage assignments in Google Classrooms.
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