Lesson 1: Supply chains
Pret a Manger: are you ready to tackle food waste?
Introduction and geographical context

Pret a Manger is a chain of take-away food outlets, which sells hot drinks and a range of
food, that is ‘ready to eat’ in a translation of the French phrase that gives it its name. It
started in 1986 and now has over 350 outlets, and serves 300 000 customers a day.
One of their best-selling lines is sandwiches. The sandwiches for sale at Pret a Manger don’t
have use-by dates on them.
English law insists factory-produced long-life sandwiches are plastered with labels containing
lots of boring numbers, names, dates and symbols. No label is good. Our food is freshly
made and has no labels. Now you know how to spot the difference; boring but important.
http://www.pret.co.uk/en-gb/about-pret
This is because they are only ever offered for sale on the day when they are first made. At
the end of each day, any food that hasn’t been sold is donated to local homeless charities
and drop-in centres. This short interview with Nicki Fisher: the sandwich chain’s head of
sustainability, explains why they do this. In London, sandwiches are also distributed to the
homeless in an extension of the scheme, which costs the company a significant amount of
money.
You may wish to use this short video interview as a resource while teaching this unit.
https://dustbindinners.wordpress.com/2013/02/15/pret-a-manger-interview-with-head-ofsustainability/
Food waste is a major issue for all companies. Trade waste disposal is a significant expense,
and litter in many city centres can be traced back to fast food outlets.
During this activity, students will be cast in the role of logistics consultants, who have been
brought in to consider the following key questions:
How does the store know how many sandwiches to make, and what quantity of fresh
ingredients to order in, so that the waste is reduced to a minimum?
How can the distribution of the waste food be co-ordinated so as to reduce costs to the
company?
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Starter
Have the following video playing, with the sound turned down low as students enter the
classroom. It provides an ‘endless High Street’ and shows scenes from a range of Pret a
Manger restaurants.
https://www.youtube.com/watch?v=puT56Tz_KDU
Write the following question on the whiteboard, or handed out on slips of paper as students
enter, as a prompt for discussion:
Sandwiches made for sale should have a use-by-date on them, but those sold in Pret a
Manger don’t.
Why not?
Discuss the statement
Explain the background to the activity, and why Pret a Manger sandwiches don’t have a date
on them. Explain that a sandwich would be an example of a perishable product. This is one
that has a limited life span, or whose value is significantly reduced (perhaps to zero) if it is
not sold within a particular period of time. The actual period of time involved is variable.
These are also time-sensitive products.
Ask students to add to their sandwich starter document in the Perishable box some
examples of perishable products that must be used on the day they are produced if they are
to have their maximum value.
Here are some suggestions:
- Fish
- Newspapers
- Concert tickets
- Train tickets for particular journeys
- French bread
- Sandwiches
These products require additional efforts to ensure they are delivered promptly to maximise
the potential for sales. This adds additional logistical pressure, with time-sensitive and
temperature-sensitive products.
Food products are subject to additional legislation regarding hygiene and storage.

Main activity
What decisions are made within a company to reduce food waste?
Students are asked to produce a piece of writing for the journal of the British Sandwich
Association: http://www.sandwich.org.uk/ on the theme above.
Explore the sustainability policies of a number of food companies in the UK.
https://dustbindinners.wordpress.com/2013/02/18/what-do-uk-supermarkets-do-withtheir-food-waste/
There was recent criticism of a supermarket that prosecuted people who were taking food
from bins at the end of the day.
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Students could be given the Sandwich writing frame (PPT) to help them construct their
writing. This is based on the popular burger essay writing diagram.
They should consider the importance of logistics in this piece of writing. How do the
decisions on the ordering of ingredients, positioning of restaurants (both in terms of which
towns to locate in, and whereabouts within the town)
Download: Sandwich writing frame (PPT)
Download: Sandwich Information sheet (PDF)
What happens to waste food that is generated by your school’s dining hall? Why not speak
to your school’s catering manager.
Can you develop some ideas for how to (further) reduce the food waste that is generated,
and ensure that it is disposed of in an (even more) environmentally friendly way?

Plenary
Students should be given a copy of the Sandwich net (PDF) – ideally this should be printed
onto thin card so that when it is cut out the final product is a little more robust
Download: Sandwich net (PDF document)
Their challenge is to produce a sandwich box with contents, which explains the important
decisions which need to be made each day.
These could then be displayed on a shelf as a display which tells the story of this particular
This activity is based on the idea of the landscape in a box, which has been adapted by many
teachers. It was produced by Alan Parkinson.
Download: Landscape in a Box – Teaching Geography article from 2009 (PDF)

Identify the location of your nearest Pret a Manger shop.
https://www.pret.com/en-us/find-a-pret
Explore what is meant by the term ‘freeganism’. What options are there for this in the town
where you live?
Goad city centre plans are available from Experian UK. They show the layout of each retail
location and provide further information. They are available as a hard copy, PDF, or suitable
for opening up within a GIS package such as ArcGIS Online. A list of the available plans and
more information is available from this link: http://www.experian.co.uk/goad/goaddownloads-list.html
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References and further resources
The following YouTube video of an interview with Pret a Manger’s Sustainability manager
provides a useful background to the company’s policy:
https://www.youtube.com/watch?v=o5bZSElDkOA
More relevant links include:
http://sustainabilityww.com/pret-a-manger/
http://www.bbc.co.uk/news/magazine-10915739
British Sandwich Association website: http://www.sandwich.org.uk/
British Sandwich Week is in May each year.
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Lesson 2 - Road haulage: How do we keep hungry cities
satisfied?
Get your kicks on the A66…

Introduction and geographical context
The A66 is a major road in Northern England, which runs for 115 miles between the east
coast at Middlesbrough, and the west coast at Workington in Cumbria.
It varies between single and dual carriageway, with some motorway stretches near the A1 at
Scotch Corner.
The road is of major importance to haulage companies and other road users as it provides
one of the few Trans-Pennine routes. The Pennine Hills form a geographical barrier for those
wanting to cross the country between the east and west, between the Peak District and the
Scottish border. They rise to a height of over 400m, and create steep gradients in places,
which in turn produces more extreme weather conditions for road-users. The exposed
nature of the road leads to problems for high-sided vehicles particularly in windy weather.

Image by Flickr user jillyspoon
Shared under Creative Commons license Attribution-NoDerivs 2.0 Generic
https://farm3.staticflickr.com/2606/4231020415_e706258d14_b.jpg
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Haulage companies operate along the A66, as it provides a convenient route to Glasgow and
the west, from the port areas of Teesside.
This activity explores the logistical issues that might occur along the stretch of the A66
between Scotch Corner (the junction with the A1) and Penrith (where the road meets the
M6), particularly with respect to haulage companies operating along the route, but also
other road users.
Hint
Why not use Google Streetview™ imagery to explore the more open and exposed stretches
of the road. This allows you to see the nature of the road and its surroundings. This can be
used to get a sense for the traffic volume at the time when the imagery was captured.

Starter
Drop students off at a location on the A66 such as https://goo.gl/maps/rIhxU (or provide
your own start point(s)) and tell them to make their way across the road for a short distance
using Google Streetview. Click further along the road to move along it, or follow the arrows.
Students can click the settings icon at the bottom right to share or embed the images in each
location if required.

Map data ©2015 Google
This can be used to identify the names of haulage companies using the route and potentially
the products that are being transported along the A66.
Download: Treasure hunt challenge sheet (3 to an A4 page) (Doc)
Play a quick Treasure Hunt challenge with students. Who can be the first to answer the
following:
 Identify five companies that you can see through their vehicles appearing on the road.
 Can you identify two specific products being transported?
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Identify three features of the A66 that might cause problems for drivers of heavy goods
vehicles (HGVs) – think about things that you can’t see, but you can work out would
happen at particular times of year perhaps
 Extension for those who are quick: can you find three of the following:
A horse-box, a caravan, a tractor, a motorcyclist, a wind turbine, a coach, a public house, a
brown tourist sign or an emergency services vehicle.

Main activity
Place a number of resources on the desk before students arrive, or hand out in an envelope.
- Map of the A66 between Penrith & Scotch Corner (PDF download)
- Letter from Danby Haulage Company (PDF download)
- Images from the route (from Geograph or an alternative source)
- A66 factors card set (PDF)
Provide students with a map of the route to use in their work.
An example map has been provided, created using Edina’s Digimap for Schools subscription
service for schools.
http://digimapforschools.edina.ac.uk
You could also provide some images from the Geograph website if required.
http://www.geograph.org.uk/of/A66
Students are going to identify some of the possible factors that could impact on the work of
a haulage company that regularly uses the A66 to transport goods between Cumbria and
Teesside.
Hand out the mocked-up letter which sets out the context for the activity.
Cut out the card set in advance. Cards could be laminated for durability.
Ask students to organise the cards in a number of different ways. Listen carefully to the
discussions that they are having as this takes place.
1. Classify them into factors which could be classed as: Environmental or Economic
(you could also add in an extra Meteorological category)
2. Identify which would have the greatest effect on the ability of a haulage firms to
stick to delivery deadlines by affecting the speed of the vehicle or causing delays
3. Classify the factors from the most to least impact, or arrange them into a Diamond,
with the most important factors towards the top
Students should research some of the problems that have affected the route over time, and
through the seasons. You could use the live updates page of the DfT or Traffic England
http://www.trafficengland.com/ websites to show what conditions are currently like.
Students will be asked to produce a response to the questions asked in the letter from
Danby Haulage. These can be produced in a format of your choice.
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Plenary
Questions for discussion:
1. Why do haulage firms continue to use the A66 despite the problems along the road?
2. Identify three changes that could be made to the route which might make things
easier for firms to use the A66. Why is it important that these are done for the local
economy?
3. Look at the road map and suggest whether there are any alternative routes that the
company could use. How much would the additional journey cost?
Extension
Twitter is often used to track real-time events. Sample tweets could be provided to show
real stories of people being affected by events.
The Simitator allows for the creation of mocked-up Tweets and Facebook posts which might
prove to be engaging for learners.
http://simitator.com/
There are also data downloads of traffic volumes for survey points around the country’s
major road networks which can be accessed from the Department for Transport website,
and then graphed or analysed using spreadsheet software.
A guidance sheet (PDF download) for how to access and make use of these data downloads
has also been created as part of this unit, and may be of use more generally across the
whole resource.
Creative outcomes
Rewrite the lyrics to the classic song ‘Route 66’, recorded by Chuck Berry amongst others to
set it in its UK setting… e.g. instead of it “winding from Chicago to LA, two thousand miles all
the way” it will need to take in the UK context instead
Access Geograph: http://www.geograph.org.uk and use the search ‘A66’ to access relevant
images. Choose to download and view images in Google Earth as a KML file to get a better
sense of the terrain over which the road passes.
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Lesson 3: Railways
Back on track – can the train take the strain?
Introduction and geographical context
Every weekday morning, millions of people start their day by catching a train (or two) to
work. The image of the city commuter with bowler hat, newspaper and umbrella become
associated with the idea of the typical English businessman. When train fares rise each year,
there are news reports featuring interviews with customers who are dissatisfied with the
service they get for the large sums of money they have to pay: thousands of pounds a year
for a season ticket on some lines.
Train operating companies are often in the news also, particularly when there are problems
with the service they are providing. Large sums of money have to be spent periodically to
improve infrastructure, which in some cases is decades old. Tracks have often been
upgraded in a piecemeal fashion, and key junctions are often struggling to cope with the
increased volume of rail traffic using them.
There have also been changes since the train operating companies (TOCs) were created
when services were privatised, and there was competition for the most lucrative services
and lines.
It can sometimes be difficult to work out the cheapest way to make a journey. In late 2014,
there was a high profile case of a commuter who exploited a loophole and paid out over
£43k when he was caught. When you buy your ticket, a contract is made between you and
the train company. The expectation is that your train will run to time, or compensation can
be claimed. This has been in the form of travel vouchers, but from mid 2015, this was in the
form of cash.
One challenge for network operators is to ensure that there are sufficient carriages available
at each station that lies at the ‘ends’ of the line, so that the next service can run. A driver and
other staff such as a guard are also required, as well as platform staff, ticket inspectors and
British Transport Police. Disruption to the network can result in problems as rolling stock is in
the ‘wrong’ place.
There are some routes that are more profitable than others, and commuters are often the
people who ‘pay the most’ for their seat. Ticketing arrangements can be confusing, although
websites provide guidance on locating discounted fares.
The expectation is that passenger numbers will continue to rise. Some popular routes will
have extra stations built to serve new clusters of housing. New towns and areas where large
numbers of houses are being built may also require new stations, such as in the area around
Cambridge.
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Starter
Leaves on the line?
The first thing that many passengers will know about changes to their timetabled service will
be an announcement over the railway station public address system, although smartphone
apps are increasingly being used to keep people up to date.
Use the Train excuses PPT with excuses that were announced on the PA – read the excuses,
which were all reported as being true.
What were the types of factors that might have led to the delay in each case?
They could be classified as follows:
-

Meteorological
Personnel
Mechanical
Electrical
Acts of God
Other…

Which of these are easier to predict, or to mitigate the impact of? What problems will these
incidents create (sometimes there are knock-on effects)
Download: Train excuses (PPT)
Can students uncover other excuses that have been used – have they heard any themselves?

Main activity
This is split into two parts: a discussion task and a research task
1. Discussion Task
Look at the figures below:
Census 2011
Method of travelling to work
Car or Van: 15.3 million (57.5%)
Passenger in Car or Van: 1.4 million (5.1%)
Walked: 2.8 million (10.7%)
Bus or Coach: 1.9 million (7.3%)
Worked at home: 1.4 million (5.4%)
Cycled: 0.76 million (2.9%)
Train: 1.4 million (5.2%)
Light rail (incl. underground and tram): 1 million (3.9%)
Motorcycle moped or scooter: 0.21 million (0.8%)
Taxis and minicabs: 0.138 (0.5%)
Other methods e.g. Ferry: 0.17 (0.6%)
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Data: ONS Website http://www.ons.gov.uk

Travel to work – what percentages?
Produce a diagram that illustrates these statistics – try to avoid using a traditional pie or
bar chart.
How does rail sit within these figures?
Discuss the relative importance of rail as a method of travelling to work?
Think about the importance of logistical decisions in the smooth running of rail services.
Students are going to imagine that they are working in logistics operations for the Rail
Delivery Group. They have been asked to look at the current rail network and suggest how
customers might be tempted to make use of the train as a method of travelling to work (or
school), or to look at the possible re-opening of some of the lines that were closed by the
Beeching Axe in the 1960s.
What are the next few years going to be mean for your local railway lines?
This is in the context of Britain having, in the words of Network Rail, “the fastest growing
railway in Europe”.
Choose an appropriate enquiry for your location. There could be a particular link to one of
these issues.
Information
In the early 1960s, Dr. Richard Beeching was asked to look at the future economics of the
railway network. He was an engineer, who became Chairman of British Railways, and despite
investment in the railways, they were losing lots of money. This was a time of growing car
ownership, and freight being carried by road rather than rail.
Beeching published two reports, which resulted in the closure of thousands of miles of
tracks, and prioritised future investment into a few main routes, although not all of his
suggestions were implemented. The consequences of the reports included the loss of branch
lines, and many smaller communities lost their station.
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Map source: http://www.rail.co.uk/rail-news/2013/the-beeching-report/
There is nostalgia for these old railway lines, and an unrealistic ambition that they might be
reinstated in some places, although new developments have often blocked the previous
routes.

2. Group research task
Areas to explore:
 Revitalising branch lines – what are the options for reinstating tracks – OS mapping
or Digimap for Schools could be used to retrace the routes of disused railway lines
 Shifting freight from the roads on to the railways – what are the local industries
which might be able to do this? – look at the location of factories which back onto
areas of railway lines or sidings
 Building a new station to cater for demand in new population growth areas – what
are the new areas where population is growing quickly, where are the main areas of
new housing currently being constructed?
 Improving the facilities offered to passengers on trains e.g. free wifi (which is
available on ScotRail services) – what else would tempt passengers onto trains
Groups of students should be asked to produce a brief report in a format of your choice.
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Plenary
“We regret to announce…”
What are the plans for your local railway line?
Research the plans for the line. Is anything going to change in the next few years?
Details of engineering work on the network can be discovered using this web page:
http://www.nationalrail.co.uk/service_disruptions/currentAndFuture.aspx
Look for your local rail users’ association
e.g. Fen Line Users Association (FLUA) (and similar organisations) – these provide feedback
on how the network is running and preferred improvements – this line needs investment at
a key junction in Ely to allow services to be upgraded, but there have been delays to getting
the money:
http://www.flua.org.uk/
Produce a business-card sized (or slightly larger) guide to hand to commuters travelling on
local rail services to provide them with information on the state of their current rail line and
what may be planned for the next few years. You can download card templates here (PDF).

Reading and further references
Rail Delivery Group: http://www.raildeliverygroup.com/
Network Rail: http://www.networkrail.co.uk/
The story of the commuter who was caught dodging fares: http://www.theguardian.com/uknews/2014/apr/13/man-avoids-prosecution-pay-back-43000-train-fares
Lists of excuses: http://uktra.in/Excuses
ONS document on travelling to work (Census 2011):
http://www.ons.gov.uk/ons/dcp171766_299766.pdf
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Lesson 4: City bikes
Keeping two wheels turning
What is required to keep Boris bikes on the road?
Introduction and geographical context
In 2007, Paris introduced the Vélib to the streets of Paris. It’s a grey bicycle.
The name was a fusion of the French words vélo and liberté – meaning bicycle and freedom.
For an annual fee of less than €30, users could make use of these bikes: collecting them from
a docking station and returning them to another within a certain time period. The scheme
quickly became popular, and also led to other people buying their own bikes and cycling
once they realised that this might be a cheaper, healthier and even quicker way of travelling
to work.
The scheme is everywhere in the city, with over 20,000 bicycles obtained from over 1200
stations around the city, meaning that few people are more than a quarter of a mile from
one. Each bike has three gears, and a lighting system.
Cities around the world have introduced similar schemes as a result of the success of the
Paris scheme. They include:
 New York
 Lyon
 Montreal
 Melbourne
 Boston
 Washington
 Chicago
In 2010, similar bikes arrived in London. They were sponsored by Barclays, and they were
available from a number of docking stations, whose number grew over the next few years.
The scheme has over 8000 bikes now, and they are often known as ‘Boris bikes’ after the
city’s Mayor Boris Johnson.
In 2015, the sponsorship has moved to Santander bank, with the Barclays blue being
replaced by a more vivid red. They are perhaps more accurately called ‘Santander Cycles’ as
a result. The scheme is called BIXI.
How are these schemes operated so that they are reliable for the user?
What logistical decisions are made to prioritise the maintenance of the stations, and the
efficient running of the network?
Why are the docking stations located in particular places in the city?
Which stations are the busiest?
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Oliver O’Brien: a geographer at UCL has produced a range of maps which show the usage of
these cycles in a number of cities, particularly in London. They can be accessed from this
link: http://bikes.oobrien.com/

Activity before the lesson starts
Students should come prepared with this information. This is a technique called ‘flipping the
classroom’: where students do prior reading, so that the lesson can be used to interrogate
this information rather than teach it.
a) Identify and map the cities which have a cycle hire scheme on the blank world map
provided
b) Find out about the Santander sponsored Cycle scheme in London – visit the website
for the scheme here: https://www.tfl.gov.uk/modes/cycling/santander-cycles - how
does the scheme work and how much does it cost?
Useful website: Barclays Cycle Hire map
https://web.barclayscyclehire.tfl.gov.uk/maps
Download: Blank World Map (PDF)
Main activity
A day in the life of a Santander cycle
The busiest docking station in London is at Waterloo station. Railway stations like this have
lots of potential customers as people leave their train and make their onwards journey by
bike.
Visit the station here:
https://www.google.co.uk/maps/@51.503725,0.112754,3a,81.5y,301.67h,84.74t/data=!3m4!1e1!3m2!1soUffw49lRVkqyA955gNKTA!2e0!6
m1!1e1




Why do you think this is such a busy station?
How many bikes are there at the station in the image?
How many empty stands are there?

A fleet of vans spends the day redistributing the bikes to the docking stations from several
depots at strategic points through the day, adding bikes to busy stations which empty out
first. There are also the ‘medics’ who mend broken components, although the bikes are
designed to be as robust as possible.
There can also often be empty docking stations at the tops of hilly areas, where people can
travel easier downhill, or outside railway stations and at popular tourist sites.
Downloads:
 Santander Cycle Image (PDF)
 Bicycle wheel note sheet (PDF)
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If a real bike, perhaps one belonging to a student, could be made available and brought in,
this could be used as a real life prop, and you could ask students to produce a brief role-play
to explain how the system works, or to explore the possible problems that might happen
during a typical day in the life of one of the bikes.
Students will investigate usage patterns, as these are used by those in charge of
coordinating the operation to make sure that they are operating efficiently.
Visit the website of Oliver o’ Brien and choose London: http://bikes.oobrien.com/
Use the London cycle investigation sheet to explore the current situation with the docking
stations and make some decisions relating to the operation of the scheme. The results will
vary depending on when you teach this lesson. The availability of bikes at particular stations
will depend on factors such as: the time of day, the day of the week, whether there are
particular events taking place at that time, the weather etc. Can students identify how these
might affect the operation of the hire network?
Download: London cycle investigation sheet (PDF)
Complete the activities on the sheet. Further discussions can be had regarding some of the
questions in Section 2. This is designed to be printed as a 4 page booklet for students to
complete.

Decision making activity – extension 1
Imagine that a similar scheme to that in London has been approved for your own home
city (assuming you aren’t teaching in London)
In March 2015, the Government announced a new round of funding to create extra
provision for cycling in a number of cities for example: Birmingham, Leeds, Manchester,
Bristol, Newcastle, Norwich, Oxford & Cambridge will receive the money. The first three
cities will get £22 million each, with the others receiving a smaller amount. The funding was
from the Cycle City Ambition funding.
http://road.cc/content/news/144625-%C2%A3114m-boost-winners-second-wave-cycle-cityambition-funding-announced
This could form the basis for some ideas around developing where in the city the bicycles
should be located.

Extension activity 2 – Safety for lorry drivers
Another logistical implication for some companies relates to those who may have drivers at
the wheel of large HGVs in the city streets. Sadly, cyclists are killed and injured each year in
London, and stories like this can influence people’s decisions as to whether to make use of
cycle hire schemes. This link provides some materials for those involved in this, to look at
how they can share the roads with cyclists:
http://www.fors-online.org.uk/index.php?page=PS_CYCLESAFETYTOOL&return=RS1_4_03

Plenary
A cycle-hire scheme has additional benefits over other costly infrastructure developments,
as they potentially offer more opportunities than simply moving people around the city.
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These could include:
 Health benefits – exercise gained when cycling
 A better way to see the city – rather than being cooped up in a subway train
 Lower cost of the scheme compared to other methods of moving people around the
city
Perceived safety risks can prevent people taking up cycling. Students could explore aspects
of cycle safety – how could cycle safety be improved in your hometown or city?
Students could also be asked to find out more about the ReCycle charity and their work:

References
Cycling was given a boost by the arrival of the Tour de France in England in 2014.
It was also popular during the 2012 Olympics, with the Cycling UK team doing very well.
Stories and materials from this time are still available, e.g.
https://www.tfl.gov.uk/modes/cycling/routes-and-maps - Cycling maps and routes
A useful resource for planning cycling developments: https://www.tfl.gov.uk/infofor/boroughs/cycling-toolkit
Oliver O’ Brien maps: http://bikes.oobrien.com/
Guardian article (with video): http://www.theguardian.com/lifeandstyle/2014/jul/26/day-inlife-boris-bike - this is very useful, but the video includes some swearing – you may be able
to use it with pre-warning of this if used with older students.
Maintenance and bike redistribution is carried out by SERCO. Some information on the
company’s involvement with the scheme can be found here:
http://www.serco.com/markets/transport/londoncyclehire/
http://www.cbronline.com/news/enterprise-it/it-services/londons-bike-hire-schemesupported-by-automated-work-scheduling-firm
A story relating to bikes allegedly being stolen by a former employee revealed a few more
details about the ‘medics’ who mend the bikes, and that each bike is worth up to £900
http://www.telegraph.co.uk/news/uknews/crime/11405649/Serco-employee-stole-54Boris-bikes-worth-50k.html

This unit could be combined with a cycling safety week at school, or perhaps a week when
students are encouraged to cycle to school rather than their usual method of travelling. Safe
cycling and don’t forget to wear your helmet!
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Lesson 5: Buses and coaches
On the buses – why are London’s Routemaster buses going green?
Introduction and geographical context
Imagine you are waiting for a bus at a bus stop. There are several factors that might cause
you some annoyance as you wait. First is the very fact that you are waiting. Car ownership
gives the impression of freedom to travel where and when you want (although the reality is
often quite different), and quite a lot of traffic will pass you as you wait.
The second might be the weather, and the degree of shelter that is being provided at the
stop where are you waiting. Cars are warm and dry, but a wet and windy bus stop will not be
comfortable. Often the seats are deliberately made uncomfortable to discourage rough
sleeping.
The third would be any delay or uncertainty about when the bus might be arriving. Is there a
timetable visible at the bus stop? If not, are you sure that you didn’t arrive a few minutes
late, or maybe the bus was early, or has it been delayed? Is it coming at all? These questions
might run through your head.
According to Government figures, in the year ending March 2014
There were an estimated 5.2 billion bus passenger journeys in Great Britain – around twothirds of all public transport journeys, of these, 4.7 billion journeys were in England, of which
half were in London.
Bus passenger journeys in England increased by 2.2% compared to the previous financial
year.
There were around 9.7 million older and disabled concessionary bus passes in England, with
an average of 104 bus journeys per pass per year.
Complete the match the numbers sheet (PDF)
This lesson explores the decisions and actions that need to be taken for a bus company to
stick to the published timetable and keep all their customers happy. Any company needs to
run routes that are used by enough paying customers to keep it financially viable.
Any regular interruptions may cause passengers to find alternatives, if they can.
For this lesson, we are going to focus on Transport for London’s Bus route number 9, which
passes through Central London, and close to several iconic tourist sights.
All of TFL’s bus routes can be followed on a Google map which adds other details for
travellers.
http://www.tfl.gov.uk
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Route 9 runs between Hammersmith Bus Station and Aldwych / Drury Lane in the West End
of London, as shown on the map below.
http://www.tfl.gov.uk/bus/route/9/

Map Data © 2015 Google
Contactless payments were introduced onto London buses in 2014. Prior to that, there was
the introduction of the Oyster card, which provided a new way to pay for travel. This sped
up the process of boarding the bus, reducing delays, and reduced the need for the driver to
spend as much time dealing with money.

Starter activity



Look at the image of a bus stop below, in the Suffolk town of Lowestoft. What
information does the sign give you about the bus stop?
What other information would it be useful to have?
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Main activity
Discuss the information on the bus stop sign. What suggestions did students have for the
way that it may have been improved?
For example, bus stations can now be texted to find out where the bus is and how long until
it arrives.
Compare this to the old bus stop signs, which had less information, perhaps just the numbers
of those routes that stopped at that stop.
Timetabling is a complicated art. A crucial idea is that of ‘elasticity’.
Timings can be disrupted for a number of reasons and passengers are unlikely to be
sympathetic. Elasticity is the time built in to account for delays which can be anticipated e.g.
for a busy road junction or during rush hour traffic.
Start by brainstorming the factors that might disrupt bus timetables and make the bus either
late or early. Imagine a bus setting off on a pre-determined route of a fixed distance. Why
might the duration for the same route be different day-to-day?
Fill in the Elasticity – how far can you stretch? sheet (PDF) with ideas.
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London’s red Routemaster buses are an icon of London, and for many overseas visitors they
rival Sherlock Holmes and Big Ben as representatives of London’s culture and landscape.
Transport for London’s Bus route number 9 takes it through Central London, and past
several iconic tourist sights.
Route 9 – Stations and stops (link)
Use Google Street View™ to follow a section of the route. Identify events and locations
which might cause the ‘elasticity’ problems that you have previously identified.
Fill in the View from the top deck sheet (PDF)
Use the Route 9 map to follow the route (JPEG)
If you would like to do another route, perhaps one that goes closer to your school for
example if you teach in London, then that is fine. The sheets are designed to be used with
any chosen bus route (and it doesn’t have to be in London either).

Plenary
During the journey:
 How could passengers be made aware that a bus is delayed?
 How could people waiting at a bus stop be made aware that a bus is delayed?
Information can be transmitted to passengers in a number of ways.
Buses increasingly have WiFi and information boards, or drivers can be kept informed of
potential problems along the route. Smartphone apps are also available.
While waiting for the bus, you may notice that the bus stop has an advertising space, which
will be labeled with the name J.C Decaux.
J.C Decaux is an advertising company, which has a large number of hoardings and other
billboards at locations such as bus stops. Roadside locations and waiting passengers give
them a large number of people to view the advert.
The company often builds the bus stops for free so that they can be used for advertising
opportunities – sometimes in areas where other advertising is not permitted, or where there
currently aren’t many banner ads.
Keep an eye out for J.C Decaux
http://www.jcdecaux.co.uk/roadside/streettalk
Where would be best to place an advertising board along the route that you have been
investigating?
It is worth pointing out to students that jobs are created in the field of logistics to deal with
the issues that this session has tackled. E.g. Transport for London offer a range of
apprenticeships.
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References
Bus Statistics from: https://www.gov.uk/government/collections/bus-statistics
TFL website:
http://www.tfl.gov.uk/
Although the TFL apprenticeships are now closed, the details are useful here to show the
sort of jobs that are available:
http://www.tfl.gov.uk/corporate/careers/apprenticeships/surface-transport?intcmp=25155
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Lesson 6: Shipping containers
‘Thinking inside the box…’
Introduction and geographical context
‘A soulless aluminium or steel box held together with welds and rivets [and with]… all the
romance of a tin can’.
Mark Levinson, The Box
Our present generation is more mobile than ever: we have travelled further and faster than
ever before. Costs for transport have reduced dramatically, as the air network has expanded
its connectivity and travel times have similarly been reduced. Every year, billions of tonnes
of goods cross the world’s oceans, following the principal trade routes. The most important
forms of transport for global trade are tankers, bulk carriers and container ships. The largest
of these ships now carry almost 20,000 containers, packed with consumer goods and other
materials.
Maritime transport is a vital part in the global economy. Around 90% of all trade is carried
for at least part of its journey via sea routes, on a fleet of over 50,000 ships, carrying over 8
billion tons of cargo every year.
You can get a sense for the main trade routes that are used by watching this YouTube video:
https://www.youtube.com/watch?v=gtffmxJmehs
which could be playing as students enter the classroom.
This lesson explores the routes taken by the largest container ships and the important
decisions made in the background to keep them arriving on time.

Starter
The video above could be playing as students come through the door and settle down.
 What is this object?
 Discuss what the object in this image could be, and what the numbers and letters
could mean.
Download: Starter Question sheet (PDF)
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Explain that this is a shipping container.
 When might students have seen them, and where?
 What are they used for?

Main activity
In March 2015, the world’s biggest cargo carrier (for the time being) docked at two berths in
Felixstowe, following its maiden voyage from Qingdao in China.
The MSC Oscar needed two berths because it is just under 400 metres long, and can hold
over 19,000 standard shipping containers.
What lies behind this growth in the size of these ships and where they can dock?
Watch this BBC video
http://www.bbc.co.uk/news/uk-30720824
The world’s ten biggest shipping companies are:
1. Maersk, Denmark
2. MSC, Switzerland
3. CMA-CGM, France
4. Evergreen Marine Corporation, China
5. NYK, Japan
6. COSCO, China
7. Hapag-Lloyd (Germany)
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8. APL (Singapore)
9. Hanjin, South Korea
10. CSCL – China Shipping Container Lines (China)
These shipping companies require ever larger ships, which can carry more and more
containers, but are not able to dock anywhere other than the very largest port.
 Can students identify the names of any ports?
 Where do they think the largest ports are?
The world’s busiest container ports are shown below on an ESRI StoryMap. This could be
used to help students identify the largest ports in the world. It was made using ArcGIS
Online.
http://storymaps.esri.com/stories/2013/ports/
Information box
Shipping containers are at the heart of this global activity, but they are only a box. It is the
automated system behind them that is the important aspect of the way that global trade
works. It reduces cost and complications on the journey.
It reduced cost by removing the need for dockers and stevedores to unload cargoes several
times at each point where a mode of transport changed.
The same container can slot onto the deck of a ship, a lorry or a train. Shipping containers
are stacked down in the hold and also on the deck. Inventory is done using bar codes, which
are then used to track the shipment.
When a ship is docked, there is great urgency, as every hour is expense to the shipping lines.
For a ship to pass through the Suez Canal, there is a cost of hundreds of thousands of
pounds in fees, and ships approaching (or leaving from) the southern exit are at risk of
attack from Somalian pirates. For this reason, some shipping companies are considering
developing the Northern Sea Route
What are the major routes taken by the largest container ships?
How do they connect up the world?
Hand out a blank World Map (PDF), and the Ship Tracking sheet (PDF)
Describe to students the usual routes that are taken from Chinese ports to the EU ports of
Rotterdam and elsewhere once they have the map.
Visit the AIS website
https://www.marinetraffic.com/
Download - AIS – Quick Start Guide information sheet (PDF)

geography.org.uk

We are going to explore some of the ships from the Maersk shipping line, the World’s
largest. Select one (or two) of the following container ships operated by the Maersk
company. These include the following:
Maersk Klaipeda
Maersk Flensburg
Maersk Innoshima
Maersk Batam
Maersk Bintam
Maersk Cape Coast
Emma Maersk
There are many more ships, which can be found using the search function at the top of the
page. You can identify a range of information about the ships on the site too.
For the ship that you have identified:
a)
What flag do these ships
sail under?
b)
How large is the ship –
length and width (you might want to visualise how large the ship actually is by
pacing it out on the school field, or using a trundle wheel if one is available – this
might help you imagine their scale – measurements can also be made using Google
Maps – right-click on the map and click the points that you want to measure)
c)
Where is the ship
currently located?
d)
Where is the ship
heading?
e)
How old is the ship?
See if you can track down the position of the MSC Oscar which was mentioned earlier.
What is the significance of the ‘flag’ that the ship sails under?

Extended activity
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Follow the ship(s) periodically over the next two months to see the route(s) taken and the
port(s) visited. If you do this for long enough you will find that many of these shipping
containers are shuffling backwards and forwards along the same routes, as they will do once
they start travelling on the UK’s motorways and freight lines.
Use the Ship Tracking Sheet (PDF) to keep a track of the ship.
Mark the location onto the blank World Map, or a larger copy, which could be put onto the
wall of the classroom.
Students should then prepare a short presentation on the routes taken by their ship. If these
are collated on a larger map do any patterns emerge?
How do the routes compare with those shown on the image below, which has been
produced by Ben Hennig?
Shared under Creative Commons license, and available from
http://www.viewsoftheworld.net
Download image (PDF)

Plenary
Discussion:

What factors might lead to a ship being delayed?
How could the potential for these factors happening be reduced?

Investigate the risks facing containers ships, which
might interfere with their itinerary.
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Working on the sea is a very dangerous profession. Do we always appreciate the efforts that
go into bringing our ‘stuff’ to us?

Additional reading and resources
https://twitter.com/maerskline - Maersk Line
Submarine Cables map – is there a connection between the ocean floor and the ships that
sail above it?
http://www.vox.com/2015/3/13/8204655/submarine-cables-internet
Further details of the world’s largest ships can be seen here:
http://www.telegraph.co.uk/finance/newsbysector/industry/10203784/The-biggest-ship-inthe-world.html
10 interesting transport maps: http://gisgeography.com/10-global-transportation-maps/
Source of Ben Hennig’s Anthropocene map: http://www.viewsoftheworld.net/?p=2079
Books on the theme of container ships
 ‘Down to the sea in Ships’ – Horatio Clare (Vintage, 2015)
 ‘Deep Sea and Foreign Going’ – Rose George (Portobello, 2013)
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Lesson 7 – Internet shopping
How does a company ensure happy customers?
Introduction and geographical context
This unit looks at warehousing and logistics, and how our orders get from A to Z. It uses the
context of Amazon: a company that most students will be familiar with.
There are over one hundred million items on the Amazon UK website. If you can imagine it,
Amazon sells it.
Warehouses and local distribution centres are located around the UK, as shown below.
Students could be asked to find and locate these on a map:
UK corporate offices
 Slough, Berkshire
 Holborn, London
Development Centres
 Edinburgh, Scotland
 London, England
Fulfilment Centres
 Rugeley, Staffordshire
 Hemel Hempstead, England
 Marston Gate, Milton Keynes
 Doncaster, South Yorkshire
 Peterborough, Cambridgeshire
 Swansea, Wales
 Dunfermline, Scotland
 Gourock, Scotland
Here are some facts about the Swansea warehouse, for example:
 800,000 square feet
 The same floor area as 11 football pitches
 Quarter of a mile from end to end
 On ‘Cyber Monday’ in 2013, 450,000 items were picked and packed in this
warehouse
In the month before Christmas, there is a dramatic increase in the rate at which goods are
ordered, as consumers delay purchases in the hope that a bargain might appear. The growth
of Black Friday and Cyber Monday as days when consumer spending is promoted and
reported in the news has been a feature of the news media. Cyber Monday refers to the first
two Mondays in December each year, when online orders peak. This is driven by the growth
in options for delivery with a range of couriers offering guaranteed delivery in time for
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Christmas, although in 2014, one of these: City Link closed down over the festive period. This
is a reminder of the importance of logistics in the preparation of items for dispatch, followed
by efficient delivery. Customer confidence is vital.
In 2014, the promotion of ‘Black Friday’ reached new levels, and there was hysteria in some
locations, leading to injury. In the USA, there have even been deaths in customer
stampedes. On one day in November 2014, over 5 million orders were received – 64 per
second: http://www.bbc.co.uk/news/business-30260103
The fulfillment centres that Amazon uses are distribution warehouses. Warehousing has
changed over the years. JIT or ‘just in time’ ordering means that there has been a reduction
in the amount of stock that needs to be kept in the buildings themselves. Bar codes and QR
codes for tracking also allow automated ‘picking’ systems to support the people
(‘associates’) who organise each order by hand.
Packaging has also changed, with the design and material aimed at reducing wastage,
although there are still stories of people receiving items in over-sized boxes.
There was a slight controversy in 2015, when many customers discovered they had been
signed up for the Amazon Prime delivery service without being told as clearly as they would
perhaps have liked that there was a fee involved.
Amazon has also moved into the streaming video market, with its Amazon Fire Stick, and has
various tablet versions of its Kindle reader.
Fun Fact
80,000 workers are taken on temporarily over the Christmas period to fulfil orders in
Amazon warehouses in the USA.

Starter
Look at the Amazon logo below. You may have seen it many times before, but there are
some hidden messages inside it. Can you work out what they are?

The arrow in the logo connects A and Z. Amazon sells everything from A-Z is the implication,
but the parcels have also travelled from A-Z.
The arrow which connects the letters A and Z is also in the shape of a smile, suggesting
happy customers.
How does the company ensure that customers are kept happy, and get their correct item
promptly?
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The term that is used for this process is ‘fulfilment’
Look at the FedEx logo next – can you see the ‘hidden’ arrow? Now try ‘not’ to see it again.

Main activity
It’s a month before Christmas and Miss K is looking at ordering some gifts. She wants to
print out special newsletters to go along with the gifts to let people know what she’s been
up to all year. She prints the first one, and the ink cartridge on her printer runs out.
She loads up the Amazon website on her computer, and chooses a replacement ink
cartridge. As an Amazon Prime member, she knows it will arrive the next day.




What are the alternative ways that Miss K could obtain an ink cartridge within the
next 24 hours?
What are the pros and cons of these alternative methods compared to ordering via
Amazon?
What ‘geographical’ factors could influence Miss K’s decision to use this particular
method of ordering her ink cartridge?

When she presses SUBMIT ORDER a chain of people start to be involved in the whole
process. In order for Miss K to get her ink cartridge on time, these processes and people
have to work correctly.
Download: Amazon Order (PPT)
Print the slides out as handouts: 2 per page, and use this as a card sort activity where the
students are asked to sequence the cards to show the stages involved and people involved,
or to group them into the different stages of the order e.g. website, fulfilment centre,
courier or delivery service.
Later slides in the presentation include images of some of the people involved, which could
be used as central points to position the cards around during this activity.
How could these systems be affected by ‘spikes’ in demand e.g Black Friday or Cyber
Monday?
How do the companies try to plan for these busy periods?
Discuss the various jobs that are produced by this method of ordering items, which is used
every day by up to 5 million people, and the ‘traditional’ method, which was visiting a shop,
perhaps on the High Street. Consider the questions above, with respect to the logistical
decisions that are made, including recruitment of temporary staff.
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Amazon has recently introduced a system called Amazon Locker, or Amazon Collect+ or
Amazon Pass my Parcel, where the products are delivered to a physical location that people
can visit and pick up their item. Many Post Offices are part of this network. How does this
change things?
Video: https://www.youtube.com/watch?v=hXokiEofKpQ
As a final activity before moving on to class or group discussions, you may wish to share
these stories with students. They offer an amusing and interesting perspective on the
logistical pressures that increasing ‘convenience’ to Amazon customers might create:
a) Amazon Dash button
http://www.bbc.co.uk/news/technology-32139432 - was featured around 1 April, but is
apparently not an April Fool’s joke: http://www.newyorker.com/culture/culture-desk/thehorror-of-amazons-new-dash-button
Promotional Video: Place it, press it, get it:
https://www.youtube.com/watch?v=NMacTuHPWFI
b) Amazon Prime Now
In some American cities, deliveries are made within the hour. This service costs an extra
$7.99
https://www.youtube.com/watch?v=ODLp4ZGQwzk
This article uncovers one of the methods used for this delivery: the subway http://time.com/3882434/amazon-prime-subway/ - this article also has a video showing the
delivery of a teddy bear which is worth watching

Plenary
Three discussions could take place here.
Discussion 1
The growth in home delivery means an increase in vehicles on the roads, meaning more
traffic congestion and air pollution in cities, along with lots of waste from packaging.
Is shopping in the High Street more sustainable than using home deliveries?
Discussion 2
Drones (or UAVs) are also predicted as a delivery system to be used in the future.
How realistic do you think this future scenario is?
Discuss the possible benefits and problems associated with the use of drones in this way.
There are plenty of recent news stories which could be referenced here.

geography.org.uk

Image copyright: Flickr user Don McCullough
Shared under Creative Commons license
https://farm8.staticflickr.com/7322/8725078749_b8baf91344_c.jpg
Discussion 3
Is online shopping killing the High Street?
Reference could be made here to the Mary Portas review, and current plans to try to save
the High Street: http://thegreatbritishhighstreet.co.uk/100-ways-to-help-your-highstreet

Further reading and references
A number of short videos could be used here to show students what goes on inside these
warehouses.
Robots are used in Amazon warehouses
http://www.chonday.com/Videos/how-the-amazon-warehouse-works
http://time.com/3605924/amazon-robots/
https://www.youtube.com/watch?v=kRg_1j-iWFU - Robots
http://www.bbc.co.uk/news/business-30260103 - a story about Black Friday 2014 which saw
record numbers of orders
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Lesson 8 – Humanitarian relief
Could you be part of an International Rescue?
Introduction and geographical context
Every year, natural disasters occur around the world, affecting tens of thousands of people.
As the Red Cross says: ‘every crisis is personal’. Every day, thousands of earthquakes occur:
most so small that they go undetected. The USGS (United States Geological Survey) has an
earthquake information centre that identifies around fifty earthquakes each day which are
significant enough to locate on its map: http://earthquake.usgs.gov/earthquakes/map/
In addition to earthquakes, there are other natural disasters including volcanic eruptions,
tropical storms, floods, hurricanes and tornadoes that affect people all over the world.
Which of these types of natural disasters has affected the most people in the last decade?
In March 2015, Cyclone Pam hit the island of Vanuatu. It quickly became apparent that there
was going to be a major aid effort required to assist people. There has been a major impact
on a place which was particularly vulnerable to a range of hazards. The level of risk that a
particular place (or person) faces can be summed up in the equation below:

Each hazard presents certain risks, the vulnerability of people to these risks varies depending
on their location and circumstances, and the capacity to cope is influenced by preparation on
a global as well as a personal level.
Initial assessments are important for an accurate response to any hazard, and this is where
the logistics experts working for aid agencies and charities will start their work, as soon as
the news about an event arrives at their headquarters. Their role is vital, as they research
the location, and the issues that will face those trying to transport aid to the workers on the
ground, and co-ordinate its distribution according to priorities.
One organisation that was involved in the relief programme was Shelterbox: a charity based
in Cornwall. After a natural disaster and other circumstances where people need help, they
provide relief to those affected. They are well known for their Shelterboxes, which contain a
range of equipment and a tent which supports a family. Schools and other organisations can
fund-raise to pay for a box to be dispatched to the disaster area, and it can be tracked using
a code. Visit their website for more information: http://www.shelterbox.org/
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Lesson preparation
Set up your classroom to resemble an ‘incident room’ with tables for groups of students.
There should be access to the following materials as a minimum:
- atlases
- blank world maps
- larger scale maps of an area of your choice (the disaster zone)
- an iPad perhaps for access to the internet, or a range of sites that have been
predetermined and to which students’ access is restricted
Print the following downloads:
 Shelterbox contents (PDF)
 Blank World map (PDF)
 Vanuatu map (PDF)

Starter
Download: Country anagrams sheet (PDF)
Part 1
Hand out the country anagrams sheet as a quick starter. The answers are provided, but you
should leave these off the copy handed out to students.
All the countries on the list are places that the charity Shelterbox has helped during 2014-15,
for various reasons. One of the countries on the list is Vanuatu
How many people had heard of that place?
Who knows where it is?
Part 2
Information race – five minutes to build up a picture of this country – what can you discover
in a group?
Download: Vanuatu Information Race (PPT)
One rule for this: no use of Wikipedia allowed by any group.
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Source: Wikimedia Commons

Main activity
Groups of students should be sent to their tables if they are not already sat there, where
there is a briefing document waiting for them, along with other resources.
An important word here is deployment.
This is the strategic or systematic distribution of people and materials, so that they can be
brought into use.
There are many challenges that face communities after a natural disaster has struck, and it is
important that the help is directed to those most in need.
Explain that the activity is based on real work done by people in difficult circumstances, and
that the Starter they have just done is the sort of work that takes place when a disaster
strikes.
The first job is to explore the location that is involved: geography and logistics combining.

Part two
Logistics involves the application of a targeted approach to identify priorities for dispatch of
support, and co-ordination of people working on the ground. Mapping is an important part
of this, as the infrastructure is important to allow aid to reach those in need.
Download:
Vanuatu briefing document (doc)
Disaster diamond sheet (PDF) – accompanies Vanuatu briefing document
Interview with Celine Chhea (PDF)
The briefing document contains the following:
- information on the Vanuatu cyclone (Pam) and websites for further information
- suggestions for the challenges that are faced by those on the ground
- task sheet(s)
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If you wish to adapt the disaster to a different location, you can insert additional
information.
Feel free to add other resources and artefacts as appropriate too.
You may wish to provide the Interview as it is, or extract relevant sections from it.

Plenary
Collect feedback from each group on the decisions that were made in response to the
disaster.
You may wish to do this in the form of a group presentation, which can then be assessed.
You may also want to provide some guidance on the format /length/timing of that
presentation.
Use the Presentation Assessment Sheet (doc) if required to assess each group’s
presentation.

Further reading and resources
Risk report - insurance companies such as Munich Re produces an annual assessment of
risks and hazards which are well worth reading.
http://www.dw.de/munich-re-reviews-2014-natural-disasters/a-18174413
Shelterbox: http://www.shelterbox.org
Twitter feed: @Shelterbox
GDACS Unosat Live Map and GDACS Map Gallery
http://www.arcgis.com/apps/MapTour/index.html?appid=504cb5e2b56c4a2c953b8ff
a2dc7a6b4
Map Feeds
Map Action
A charity which helps create new maps of areas which have been affected by natural
disasters, especially where existing maps haven’t been updated there for some time, and
the lack of accurate mapping is affecting the work of people in the area.
Here is a page describing their recent work.
http://www.mapaction.org/deployments/depldetail/240.html
Humanitarian Open Street Map Team
After a disaster in an area that has not previously been mapped, there are often efforts
to add detailed mapping of the area to Open Street Map. This involves volunteers tracing
mapping.
http://hotosm.org/about

Plenty of images: https://www.flickr.com/search/?q=cyclone%20pam
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Cyclone Pam sweeps across Vanuatu.
Photo credit: 2015 NASA EOSDIS
http://lance-modis.eosdis.nasa.gov/cgibin/imagery/single.cgi?image=Pam.A2015072.0220.2km.jpg

Postscript
As this resource was being written, a huge earthquake occurred in the area of Kathmandu,
the capital of Nepal. The Gorkha quake, as it is called, resulted in major devastation to
historic buildings, and rendered hundreds of thousands of homes uninhabitable.
Infrastructure has been disrupted, and there will be years of rebuilding ahead.
You can see a very useful video describing the context of the quake, presented by
Professor Iain Stewart by following the link here:
https://www.youtube.com/watch?v=rfJ7WEmUX1s
It is a reminder that geography, like logistics, is constantly responding to changing
circumstances, and that any case study is subject to change too.
Jeff Stanfield, formerly geography advisor for Hampshire introduced the phrase ‘floating
topicality’ to many teachers. This is the notion that space should be left in the curriculum for
tackling major events that might happen during the course of the year.
You are very welcome to amend this resource to take account of a different natural disaster
which might occur during the teaching these activities.
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