Introduction
Welcome to the 30th issue of the Primary Magazine. This issue is a special edition, we are having a break from
many of the regular items. Instead, we are bringing you an opportunity to consider maths across the
curriculum by looking at some of the different environmental regions of the world. Our aim is to give you
various facts and provide rigorous mathematical links to mountains, rainforests, cities, the polar regions and
deserts that you can include in your topic work should you wish. We recommend that you read the
Environments around the world article as an introduction to the rest of the features.
It’s in the News!
We do however have It’s in the News! Following the exciting story of the rescue, after 69 days, of the 33
Chilean miners from the gold and copper mine in the Atacama Desert, we are bringing you some slides to
discuss and plenty of mathematics to go with them.
Back to our special edition!
We hope that you enjoy this issue and find it helpful. We would be grateful if you could give us feedback on
what you thought.


Environments around the world – introduction
o The polar regions
o Mathematics and deserts
o The mathematics of mountains
o Maths in the city
o Rainforests and mathematics
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It’s in the News!
In October we saw the amazing rescue of the 33 Chilean miners who had been trapped for 69 days in a
gold and copper mine near Copiapo, San Jose in the Atacama Desert. We thought this would be a good
event to explore in this issue of It’s in the News! There are links to geography and science as well as a heartwarming story of survival against all odds. Before you use the slides you might find it helpful to look at the
following websites for further information:





BBC World News
msnbc.com
The Guardian (this site has a good video which shows part of the rescue)
Daily Telegraph (this site tells the story from the eyes of the wife of the oldest survivor)

Download this It's in the News! resource in PowerPoint format
Download this It's in the News! resource as a PDF document

Image Credits
Page header - Chilean miners - photograph by Gobierno de Chile some rights reserved
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Environments around the world
You could introduce this topic by asking the question ‘what are the different environments around the
world?’ Ask the children to give their suggestions and have a class discussion on what could be listed
under the heading ‘Environments around the world’. Focus on the ones this issue of the magazine
discusses.
Before looking at any environment closely, you could identify them on a map of the world. You could give
the children a paper copy of your map or one similar to this map.

World map by Hoshie

Ask the children to identify the countries that they know, including the UK and also the continents and
oceans. How many do the class know? You could use an interactive map from the internet to check. Label
those they mention and then find out the capital cities of the countries and mark them in the correct
place. The children could mark their copies of the maps in the same way, or you could give them atlases
and ask them to find out first and then together check on your map. You could ask them which their
favourite holiday destination is, make a tally and then ask them to show this as a bar graph, pictogram or
pie chart. You could find the mode of this information.
Together, highlight or shade the areas which are polar regions, rainforests, deserts and major mountain
ranges. You could estimate the proportion of each within the world as a fraction. You could translate this
into a ratio. Find out what they already know about these areas. Ask the children to tell you the names of
the various mountain ranges and the highest peaks. If they don’t know any, you could ask them to find out
using books or the internet.
You could explore the latitudes these regions are found in and discuss what is meant by degrees north or
south, east or west. This could lead into some compass work. Identify the countries and their capital cities
in each of these environments. You could choose some of these cities and, if you can find a scale, work out
the distances from these to London or your closest city in miles and/or kilometres. If you haven’t a scale
you could ask the children to estimate how far it is from a given fact, e.g. the distance from London to New
York is approximately 2 983 miles. They could do this using a piece of string, ruler and their map. You
could find out the approximate distances given on a relevant website and see how close the children
were.
You could consider the parts of the world that are not shaded; do they know what these are? You could
talk about the temperate region, of which the UK is part.
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Can they tell you what makes these different environments? Briefly discuss the characteristics of each and
find out the details of the rainfall and temperatures in various countries within each region. Plot these on
line or bar graphs. Find the modes, means and medians of the information. Make a graph to show some
from each region so that you can compare more easily.
You could link with science and discuss the angle of Earth’s axial tilt in relation to the sun and also the
earth’s movement around it, which determine the climate in these regions.
Now look at the environments around the world in more detail!






The polar regions
Mathematics and deserts
The mathematics of mountains
Maths in the city
Rainforests and mathematics.
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The polar regions
After you have read the Introduction, you might like to explore the mathematical activities suggested in this
mind map should you wish to explore this region of the world. We hope that you find it helpful.
Introduction
The polar regions consist of the Arctic and the Antarctic. The Arctic is the region north of the Arctic Circle,
or south from the North Pole to the timberline, above latitude 600 north. The Antarctic is usually thought
of as the continent of Antarctica, south of latitude 600 south.
Polar regions receive less and much weaker energy from the sun than any other part of the world. This is
because its energy arrives at an oblique angle and spreads over a larger area than anywhere else. It also
travels a longer distance through the earth’s atmosphere and on its journey it is likely to have been
absorbed, scattered or reflected, so minimising the energy that actually reaches these regions. Thus they
receive the least amount of sunlight and are the coldest places on earth with large amounts of ice and
snow. The temperatures are extremely cold and there is heavy glaciation. There are also extreme
variations in daylight hours, with 24 hours of daylight in the summer, when the sun never sets, and 24
hours of darkness in mid-winter, when the sun never rises!
The Arctic is in the north. It is a huge ocean surrounded by land. Most of the ocean is frozen. The Arctic
fringe is tundra covered with low grass plains. There are many human settlements here within the
countries of the US, Canada, Greenland and Russia. There are diverse in populations and cultures.

Arctic map image from the United States Central Intelligence Agency fact book

You might be interested in browsing the Arctic Studies Center website, which is dedicated to the study of
the environment of the Arctic and the people who live there.
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The Antarctic is in the south. It is an ice-covered continent larger than the United States and is surrounded
by ice and water. It has no permanent human settlements, but it does have large research stations
belonging to such countries as the US, Argentina, New Zealand and Russia. It has a 16,000-foot mountain
and a complex ecosystem along the coastal areas providing abundant nutrients which feed marine
crustaceans called krill, which in turn feed other living creatures from penguins to blue whales.

Antarctic map courtesy of NASA

The polar regions were the last places on Earth to be explored. They contain valuable oil and mineral
resources.
You could try exploring Secrets of the Ice: An Antarctic Expedition. This museum-sponsored website has
sections about the Antarctic’s environment and the research being carried out there. There are also
activities like dressing for the weather, interpreting ice core data, and calculating sea-level rise.
The animals of the polar regions include polar bears, penguins, seals, whales and walrus. Polar bears are
found in the Arctic and penguins in the Antarctic.

.www.ncetm.org.uk

A Department for Education initiative to enhance professional
development across mathematics teaching

Polar Bear photograph by Ansgar Walk and Penguin photograph by Stan Shebs

Tridium Ice Trek is a website which follows a group of explorers who trekked to the North and South Poles.
There are some great photographs that you could show your class to really set the scene for polar
exploration, or just to show what it looks like in the coldest parts of the world.
Other virtual tour websites include:




TerraQuest (Antarctica)
Antarctica
Welcome to the Ice.

EnchantedLearning is a great site for the children to use for research. It provides lots of information about
Antarctica including animals, science basics, explorers, maps, snow and cold information, dinosaur
information and meteorites. Shackleton's Voyage of Endurance is another good site for them to explore.
Here are a couple of Arctic jokes to amuse your class!
What did the sea say to the iceberg? Nothing: it just waved.
What do penguins eat? Ice burgers.
You can find more jokes like this at EnchantedLearning!
Image Credits
Page header - polar regions photograph by 23am.com some rights reserved
Arctic map image from the United States Central Intelligence Agency fact book in the public domain
Antarctic map courtesy of NASA
Polar Bear photograph by Ansgar Walk some rights reserved
Penguin photograph by Stan Shebs some rights reserved
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Mathematics and deserts
What is a desert?
Deserts are places which receive very little rainfall for long periods of time. This makes the area very dry
and therefore hard to live in, but some animals and plants find ways to survive in these harsh conditions.
Deserts can be hot, warm, cool or cold places. The polar regions, the Arctic and Antarctic, are cold
deserts. A quarter of the world is desert; more if you include cold deserts.
Further information from:






EnchantedLearning
DesertUSA
Inch in a Pinch
Missouri Botanical Garden
infoplease.

Where are they? Locate on a world map.
This map shows the Earth zones with a dry climate:

Here is a mind map with specific links to the mathematical activities that you might like to try should
you wish to explore this region of the world.
Image Credits
Page header - desert photograph by Hamed Saber some rights reserved
Dry climate world map image by LordToran some rights reserved
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The mathematics of mountains
Mountains inspire awe and wonder through extreme size, climate, and stories of danger and adventure.
Here we explore the mathematics around real mountains and some created in the classroom.
After first looking at pictures or film of mountains with the children, provide opportunities for positional
language in context by making a ‘mountain’ in the outside area by throwing a large sheet around some
safely arranged PE equipment. Children can explore different ways for travelling through, round and
over the mountain, or use it as a setting for imaginative play with toy characters. Sing The bear went
over the mountain and ask children for suggestions of different lyrics to sing about the bear travelling to
the other side of the mountain in different ways.
Try investigating how many separate cubes can be piled on to different size circles so that they don’t fall
outside the circle. Try with a circle the size of a small plate, a dinner plate and a circular tray. Estimate
how many could be piled into a ‘mountain’ on a circle as large as a hoop. Discuss how the height of each
of these mountains could be measured without touching the cubes. As appropriate, with older pupils,
investigate the number of cubes piled onto a circle compared to the circle’s diameter, circumference or
area. Support children in making and understanding approximations and generalisations. You could
encourage discussion of ideas about how a real mountain’s height might be measured, and how we
might find out more about this.
Look at the contour lines on maps with mountains or large hills. Identify the scale used and interpret the
numbers to practise counting in 10s, 50s, 100s etc. either with children pointing to the contours on their
own copy of the map, or using an interactive whiteboard to mark off the contours as the height is read.
Children could work together to create a model mountain using contour lines on a map with card and
papier-mâché, reading and interpreting the numbers to decide on a scale and measuring accurately to
make the model. Instructions for making mountains this way can be found on many internet sites
including Montana State University Department of Mathematical Sciences.

Contour map - image by MapXpert
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The three-dimensional map could be used to consolidate understanding about co-ordinates by sticking
black strips of paper at equal distances horizontally and vertically across the model. The axis can be
labelled and the map explored through grid references, perhaps as a treasure hunt or version of
“Battleships”.
The extremes in climate around mountains create a perfect opportunity for introducing and exploring
negative numbers. The BBC weather website allows children to see maps of locations around the world
colour-coded by predicted temperatures, alongside a key that provides a numberline from -30°C to
36°C. Compare the warm and cold regions on the maps to the height above sea level at those points,
perhaps making a table or chart which best shows the information.
Explore preparing for a mountain walking challenge by children trying on backpacks with different
amounts of weight inside. Discuss and decide what would be a sensible amount of weight to carry in a
backpack all day. Based on that decision, investigate what supplies could be taken in one backpack.
Have scales and objects for the group to weigh and discuss. Include a variety of clothes, food, bottles of
water, camping stove, kettle, mug, cutlery, torch, blanket, maps, books, sun cream, mirror, first aid kit,
mobile phone, umbrella, spade, etc. Although the activity begins by focusing on how heavy the objects
are – and children might usefully label the different objects with their weight – also encourage thinking
and sorting that reflects on other attributes of the objects to help them solve the problem practically.
Use the internet to make a data collection about aspects the children select as interesting with regards
to the largest mountains on Earth. As well as ‘height’, headings might include the number of times the
mountain has been climbed and the number of failed attempts. They might want to follow a line of
enquiry about mountains in the world that have never been climbed.
Look at the footpaths marked on an OS map of Scafell Pike. Discuss and choose equipment to find out a
way to work out which is the longest / shortest route and how far each is.

Scafell photograph by Thorneh and K2 photograph by Kogo annotated by Iain99

The second image above shows some of the routes that have been taken by explorers to the top of K2,
the second largest mountain on Earth. Ask children to consider whether they can use the same methods
to measure the pathways here as on the map of Scafell Pike, and what other information they might
need.
This image is a view of K2 from the south, showing the main routes that have been climbed on this side
of the mountain:


A: West Ridge/Face (Japanese, 1981)
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B: West Face direct (Russian, 2007) [mistake because real west wall more left - you can't see it
from this photo, also south-west is just south ridge]
C: South-West pillar/"Magic line" (Polish/Slovak, 1986)
D: South Face (Polish, 1986)
E: South-South-East spur (Scott (1983) and Cesen (1986) to Shoulder, Basque (1995) to summit)
F: South-East Ridge/Abruzzi Spur (Italian, 1954)

Other mountain ideas




What would you include in a mathematical three-peaks challenge?
Could you make a mountain out of a molehill?!
What data could we collect that would make a mountain shape line graph?

Image Credits
Page header - mountains photograph by Dino Olivieri some rights reserved
Contour map - image by MapXpert from Wikimedia Commons in the public domain
Scafell photograph by Thorneh in the public domain
K2 photograph by Kogo annotated by Iain99 some rights reserved
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Maths in the city
Did you know that there are currently just 66 recognised cities in the United Kingdom? Traditionally this
‘city status’ was given to towns with cathedrals, but grants made since the start of the 20th century have
been awarded on other criteria such as population size.
Now city status grants are often used to mark royal and other special occasions. The first ‘competition’
was won by Sunderland in 1992, to mark the 40th anniversary of the Queen’s reign. Since then, Armagh
and St David’s won in 1994, followed by Brighton & Hove, Wolverhampton and Inverness in the year
2000, to mark the new millennium. In 2002, the Queen’s Golden Jubilee year was celebrated by
awarding city status to Preston, Lisburn, Newry, Newport and Stirling. The latest competition was
launched earlier this year, inviting towns to bid for city status to mark the Queen’s Diamond Jubilee in
2012.
When was your local city awarded city status? Encourage pupils to research award dates for several
cities across the country, and create their own timeline on which to position them. Which of their cities
gained their ‘official status’ first? Which century was the city awarded its title? How many years ago?
Here are some dates to get you started.
So if there are no set criteria for awarding city status, what exactly is a city? Most definitions refer to a
‘large settlement’, or a ‘densely populated area’.
To most of us cities are busy, noisy, bustling places, packed with useful amenities and businesses, shops
and restaurants…the perfect place for some mathematics!
The term ‘city’ often conjures up images of tall, imposing skyscrapers, casting shadows at ground level,
limiting our view of what lies beyond. Use this image to help you solve the following ‘Skyscraper Puzzle’.







this diagram shows an aerial view of Blocktown, each of the 16 squares representing a
skyscraper.
skyscrapers in Blocktown are 1, 2, 3 or 4 blocks in height. Each ‘street’ contains one skyscraper of
each height.
imagine standing at the edge of Blocktown, looking in the direction of the arrow on the
diagram. The number shows you how many skyscrapers you can see.
you cannot see a shorter skyscraper behind a taller one.
try to determine the height of each of the 16 skyscrapers in Blocktown and enter them onto the
diagram.
a Word document and Adobe Acrobat pdf version of the diagram are available to download.

This puzzle was adapted from brainbashers.com. Is this the only solution? The puzzle can easily be
simplified by making Blocktown smaller. Start with a 2 x 2 town, or 3 x 3, reducing the number of
possibilities. Allow pupils the opportunity to build their skyscrapers from linking cubes to support their
visualisation.
There are many mathematical possibilities linked to the context of ‘cities’, such as:



investigating large numbers by looking at population sizes (there are nearly 12 000 people per
square mile in London!)
exploring routes and directions from city street maps and plans. Google Maps is perfect for
‘zooming in’ and helping pupils to link the map to the ‘real world’
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the London Underground map is perfect for finding shortest routes between points. Can they
get from A to B without going through C station?
looking at shapes and dimensions of buildings, linking to work on 3D shape, and making nets
and models. Google Building Maker supports the representation of building designs on screen
and has a useful image bank of well-known city buildings from around the world.
investigating the tallest buildings in the world. Which is the tallest? If St Stephen’s Tower
(holding Big Ben) is 96 metres tall, how many could be stacked on top of each other to make the
International Commerce Centre in Hong Kong? (Use some of these statistics from the portal to
get you started. Issue 10 of the Primary Magazine gives some ideas for Data Handling activities.)
Assuming an even distribution of floors within the height of each building, which building has
the tallest individual floors?
finding out about transport in the city. Which is the most common mode of transport? Is this the
same as where you live? Why not? Why is public transport used more in the city? How many
people travel through the world’s cities each day?

‘Maths Trails’ are already available for many cities and their buildings across the country. Examples
include those for Durham and Bristol, as well as the trail for The O2 in London. Contact your local
authority mathematics team for details of ready-prepared maths trails in your area.
Try using photographs of sights around your local town or city to stimulate some mathematical
discussion in the classroom.

What time is it?
What if the clock was upside down?
What if the right-hand mark (currently seen as no. 3) became
the top of the clock?
Could the clock be secured in a different orientation?
Why? Why not?
Clock face photograph by H Grobe

Here are photos of some more examples to get you started. You could also make use of these pictures:





Skyscraper
City skyline
New York
Skyscrapers

Let us know of any other ideas you have - we'd love to hear about them.
Image Credits
Page header - cities photograph Hong Kong by E.Hoba some rights reserved
Clock face photograph by H Grobe some rights reserved
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Rainforests and mathematics
Did you know?



rainforests cover only a small part of the earth's surface – about 6%, yet they are home to over
half the species of plants and animals in the world.
one and a half acres of rainforest are lost every second.

Take a look at the National Geographic Tropical Rainforest Map.
Ask the children what they notice. Some ideas you might like to draw upon…




the Amazon jungle is the world's largest tropical rainforest. It covers more than a billion acres,
encompassing areas in Brazil, Venezuela, Colombia and the Eastern Andean region of Ecuador
and Peru
if Amazonia were a country, it would be the ninth largest in the world. It is home to the greatest
variety of plants and animals on Earth. 1/5 of the world's plants and birds and about 1/10 of all
mammal species are found there
it is estimated that a single hectare (2.47 acres) of Amazon rainforest contains about 900 tons of
living plants, including more than 750 types of tree and 1 500 other plants.

Comparing the climate of the Amazon rainforest with the UK
Manaus (Central Amazon)
J
F
M
A
M
J
J
A S
O
N
D
Rainfall (mm) 249 231 262 221 170 84 58 38 43 107 142 203
Temp (°C)
28
28
28
27 28 28 28 28 29 29 29
29
London
Rainfall (mm)
Temp (°C)

J
52
1

A
37
2

M
50
5

A
45
7

M
47
10

J
J
A S
47 60 58 52
15 17 14 11

O
75
8

N
63
6

D
65
5

Children could compare the amounts of rainfall by measuring and comparing the volume of rainfall
month by month and/or over a whole year.
This is a good opportunity to use and apply handing data knowledge, skills and understanding using
secondary sources. The emphasis here will be on the representation and interpretation of data.
Data supplied here is a comparison of the central Amazon rainforest and London, but you can compare
data between any two areas relevant to the area you are studying.
Ask the children to represent the data using graphs. They could do this by drawing graphs or even
better, by using a spreadsheet package to represent the data in a graph of their choice. Ask children to
examine for themselves what is the most appropriate graph for their data – a useful discussion often
ensues.
Once the data has been represented this will then provide an opportunity for interpretation of the data.
NB. This is an area that is often overlooked in the handling data cycle. Firstly, ask children to make up
their own questions in response to the graph.
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When asking your own questions, try to ensure that you ask a mixture of simple and higher order ones.
Simple questions involve finding one piece of information e.g:



superlative questions – In which month does most rain fall in London? What month is the
hottest in Manaus?
quantity questions – What is the average temperature in London in September? How much rain
falls in Manaus in February?

Intermediate questions involve finding more than one piece of information e.g:


comparison of quantities and measurements – How much more rain falls in Manaus than
London in January? (It is a good idea to let the children measure out the amounts of liquid to see
the difference when comparing.)

The BBC Weather website explains how rainfall is measured. Ask the children to make their own rainfall
gauge and record the data.
To find out how to make a rain gauge visit The Royal Meteorological Society site.
They could also record the temperature with a data-logger or thermometer.
Difficult questions involve thinking beyond the information given:




how different is our data to the data to the original set of data? Why is that?
what would the graph look like if factor x was changed, for example if we had a
heat wave in the UK?
would the graphs look the same if we were comparing rainforest date with the
North Pole?

Here are some other good places to start your investigations:






BBC Nature - rainforest habitats
BBC Nature - jungle structure
National Geographic
Californian Institute of Technology
rain-tree.com.

Take one of the interesting facts above and plan a mathematics activity around it.
Rainforest trees weigh hundreds of tonnes and are some of the tallest living structures on Earth, yet they
are rooted in soil that's only a few centimetres thick. This is because the rain falls so heavily here, much
of the soil is washed away. To compensate for their poor foundations, canopy trees build enormous
buttress roots to stabilise the tree. Take a look at Learning about the Rainforest for an example.
Some possible activities are:


ask the children to make estimates about how tall and wide the buttress roots are.
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the tallest trees in the rainforest are called the emergents – they can reach almost 90m in height.
Ask some children to measure 90 metres out in the playground. How many children would it
take to stand end to end to be as tall as the tree?
how many times taller is a tree in the emergent layer than a tree in your playground or street?

This last activity would stimulate pupils in to estimating and measuring the height of trees in their
environment. They could estimate the height of the trees in the playground using a method used by the
Native Americans.
They would bend over and look through their legs. They would walk far enough from the tree to a find a
place where they were just able to see the top of the tree (from their upside down position). The
distance from this place to the base of the tree was approximately the height of the tree.

To find out why it works, have a look at the NRICH webpage History of Measurement.
The children could then draw the appropriate number of local trees to match the height of the tree from
the emergent layer.
For extension activity ideas take a look at Learning Maths Outside the Classroom - Animals to a Giant
Scale.
Deforestation
One and a half acres of rainforest are lost every second – it may be simpler to round this up or down
depending on the ability of the children in your class. Ask the children to find out what an acre is (1 acre
= 4 046.85642 m2). As a rough guide, a square enclosing one acre is approximately 63.6 metres on a side.
Children could measure one acre outside. How many acres would be cut down in one hour? A day? A
year?
Ask them to think about how long it would take to cut down the trees if their playground was a forest.
How many school playgrounds would be cut down in a day?
Image Credits
Page header - rainforests photograph by tauntingpanda some rights reserved.

.www.ncetm.org.uk

A Department for Education initiative to enhance professional
development across mathematics teaching

