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Lesson Element
LDS – Investigating the usage of underground, metro, light rail and tram systems (statistical calculations)
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 5. This Lesson Element supports OCR AS and A Level Mathematics A.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction

Resources for ‘Using the Large Data Set (LDS)’
The large data set (LDS) is a pre-released set or sets of data that should be used as teaching material throughout the AS and A Level Mathematics course. This data set is available on the OCR website, under ‘Assessment Materials’.

The purpose of the LDS is that learners experience working with real data in the classroom and explore this data using appropriate technology. It is principally intended to enrich the teaching and learning of statistics, through which learners will become familiar with the context and main features of the data.
This resource can be used to embed the OCR large data set (LDS) in the teaching and learning of statistics in the new Maths AS/A Level.
Please note that this version of the resource is currently being trialled by teachers in the classroom. It is intended that any feedback provided will inform the revising and improvement of this resource. If you would like to provide feedback click on ‘Like’ or ‘Dislike’ and when the email template pops up please add your comments.
.

	Resource overview
	Using the large data set to determine whether underground, metro, light rail and tram usage has increased.


	Activities covered
	Statistical calculations activity.



Rationale

Learners will investigate whether usage of ‘underground, metro, light rail and tram’ (henceforth UMLRT) has increased from 2001 to 2011. The activity highlights the need to interpret percentage change with caution. Learners will need to manage missing data and to use a spreadsheet to calculate summary statistics. This activity covers aspects of 2.02a (interpret tables for single-variable data), 2.02f (measures of average and spread) and 2.02j (cleaning data).
Assumed knowledge

Learners should have an understanding of how to compare means and standard deviations. Some familiarity with a spreadsheet would be useful, but hints are given for those using Microsoft Excel.
Teacher notes

The hook to this session is the increasing implementation of tram or light rail systems across the world. For example, in the UK many cities such as Edinburgh, Manchester, Birmingham, Sheffield, Newcastle and Nottingham have invested huge sums of money to develop light rail systems. A recent local news article could be used to introduce the activity, for example:

http://www.bbc.co.uk/news/uk-england-birmingham-35019992
Ask learners why governments invest so much in such schemes. What is their aim? The theme for the session is trying to move workers out of private vehicles and onto public transport.

The following tasks are ICT based, so learners will need access to spreadsheet software in order to complete the tasks.

Task 1: extracting information from the data set
Learners will initially filter the data to just Local Authorities in London. They should work out that 872 664 people use UMLRT in 2011, whereas in 2001 it was 625 224. That is an impressive increase of more than a quarter of a million workers (247 440)! Prompt learners to consider whether this increase is actually as impressive as it sounds. How has London changed over the last ten years? Draw out that the population has increased significantly and so the increased use of UMLRT could be just due to population growth, not moving people away from private vehicles.

Task 2: calculating percentage change
Learners should work out that it was an increase of 
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Task 3: comparing percentage change
To account for the population growth, learners will calculate the percentage of the London working population that travel by UMLRT and compare how that has changed. They should find that in 2011 there were 
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 of the working population that travelled by UMLRT. Whereas in 2001 there were 
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. This may provide a useful opportunity to discuss why describing it as an ‘increase of 3%’ would be incorrect. Learners might be encouraged to describe this as a 3 ‘percentage point’ increase, or work out that it has increased by 
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 and it would be a good opportunity to discuss the difference between ‘percentage increase’ and ‘percentage point increase’.

Task 4: calculating and comparing summary statistics
In the next task, learners widen their viewpoint to the whole of England and Wales. They should be reminded about the importance of calculating the percentage travelling by UMLRT, rather than the number of workers. 

Initially the spreadsheet that learners create will struggle to calculate the 2001 statistics. This is likely to be because the Isles of Scilly has a hyphen in the UMLRT column. Learners should replace this with a zero.

Learners should find that the average proportion of UMLRT in Local Authorities has increased over the decade (higher mean). Usage has also become more varied (higher standard deviation), possibly because small towns and rural areas often have little (and still have little), whereas some big cities have increased usage dramatically.

Task 5: investigating further regions
Learners may discover that most of the cities with light rail systems don’t appear to have actually increased that much from 2001-2011! They might find an explanation to this by investigating the profile of users of light rail systems in the data tables here:

https://www.gov.uk/government/collections/light-rail-and-tram-statistics#data-tables
and in particular here:

https://www.gov.uk/government/statistical-data-sets/other-government-data-sources-lrt04
Solutions

Further details are provided in the notes above.

	Task 1
	An increase of 247 440

	Task 2
	An increase of 39.6%

	Task 3
	2001 = 18.8%

2011 = 21.8%

An increase of 3 percentage points or 16%

	Task 4
	2001

2011

Mean

2.19%

2.51%

Standard deviation (sample)

6.68% (6.69%)

7.22% (or 7.21%)




	Task 5
	Will vary based on path taken by learners
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Lesson Element

LDS – Investigating the usage of underground, metro, light rail and tram systems (statistical calculations)
Student Activity
Task 1: Extracting information from the data set
You are going to investigate how workers’ use of Underground, metro, light rail and trams (we’ll abbreviate this to UMLRT from now on) has changed between 2001 and 2011. 

1. Open the large data set.

2. We’ll initially just look at a city where UMLRT has been used for over 150 years; London. On the Method of travel by LA 2001 worksheet, filter just local authorities in the London region. Look at the hints section below for help on how to do this.

3. We want to calculate how many workers who lived in London in 2001 used UMLRT. Add up the filtered numbers in column F.

4. Repeat steps 2 and 3 for the Method of travel by LA 2011 worksheet.

5. Work out how many more workers who live in London are using UMLRT in 2011 than 2001. Is this a big increase?
Task 2: Calculating percentage change
1. Calculate the percentage increase in workers who live in London using UMLRT between 2001 and 2011.
Task 3: Comparing percentage change
1. Use column D to work out the number of workers who lived in London in 2001 and 2011.
2. Calculate the percentage of workers who used UMLRT in 2001.

3. Calculate the percentage of workers who used UMLRT in 2011.

4. How can you describe the change in the percentage of workers using UMLRT from 2001 to 2011?
Task 4: Calculating and comparing summary statistics

1. Much of the growth of light rail has been outside London, so remove the filter so you see all 348 local authorities in England and Wales. 

2. Add a new column to the right of column D in the Method of travel by LA 2001 worksheet. In this column, calculate the percentage of workers in each local authority that use UMLRT. 

3. Find the mean of these percentages. (You may have some issues to resolve before you can calculate this.)

4. Find the standard deviation of these percentages.

5. Repeat steps 2-3 for the Method of travel by LA 2011 worksheet.

6. How has the proportion of workers changed from 2001 to 2011 across England and Wales?

Task 5: Investigating further regions
Find some regions outside London where UMLRT is now in significant use for commuting workers. Investigate the changes in UMLRT usage from 2001 to 2011. 

Excel hints: some formulae that may be useful

	Filter
	
	To be able to quickly filter by region, click Filter on the Data menu. You should get a drop down box next to each of the headers. For example, to select just local authorities in London, choose London from the Region drop down menu.


	Sum
	=SUM(F191:F223)
	adds up the values in cells F191, F192, …, F222, F223.


	Mean
	=AVERAGE(P2:P349)
	calculates the mean of the values in cells P2, P3, …, P348, P349.


	Standard deviation
	=STDEV(P2:P349)
	calculates the standard deviation of the values in cells P2, P3, …, P348, P349.



OCR Resources: the small print�OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.  Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. �© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.


OCR acknowledges the use of the following content: The data which is used in OCR’s sample assessment material is taken from Copyright: table CT0015EW: Method of Travel to Work, Census 2011, © Crown copyright, Office for National Statistics licensed under the Open Government Licence v.3.0. � HYPERLINK "http://www.ons.gov.uk" ��http://www.ons.gov.uk�


Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: �HYPERLINK "mailto:resources.feedback@ocr.org.uk"��resources.feedback@ocr.org.uk�





We’d like to know your view on the resources we produce. By clicking on ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20AS%20and%20A%20Level%20Mathematics%20Lesson%20Element%20LDS%20-%20Investigating%20the%20usage%20of%20underground,%20metro,%20light%20rail%20and%20tram%20systems"��Like�’ or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20AS%20and%20A%20Level%20Mathematics%20Lesson%20Element%20LDS%20-%20Investigating%20the%20usage%20of%20underground,%20metro,%20light%20rail%20and%20tram%20systems"��Dislike�’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.


If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form which can be found here: �HYPERLINK "http://www.ocr.org.uk/expression-of-interest"��www.ocr.org.uk/expression-of-interest�


Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: ��HYPERLINK "http://www.ocr.org.uk/i-want-to/find-resources/"�www.ocr.org.uk/i-want-to/find-resources/
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