EXPLORE

GEOGRAPHY

KS2 | KS3
An LGfL & Inspyro ActiveLens Resource

TEACHER GUIDE

Inspyro have produced this Geography
ActiveLens book, in partnership with
London Grid for Learning, combining
the traditional worksheet with the latest
mobile device and augmented reality
technology.
We really hope you enjoy using our
ActiveWorksheets and we would love
to hear about your experiences using
them. You can contact us at:
Email: info@Inspyro.co.uk
Twitter: @InspyroVR
Websites: www.Inspyro.co.uk
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TEACHER GUIDE

Introduction

What is an ActiveWorksheet?
At Inspyro we believe in blending technology
seamlessly into the learning experience. We
want to make sure that when technology is used
in the classroom, it enhances pupils’ learning
whilst still providing the engagement and wow
factor we have come to expect from today’s
hi-tech devices. With this in mind we created
the ActiveWorksheet, a blend of the traditional
worksheet and cutting edge augmented reality
technology.

3. When you have found the app, download it to
your device.
4. When the app has finished downloading,
open it.
5. When the app is open and running, tap start,
then focus the camera onto an ARtefact

image. ARtefact images are tagged with the
symbol below.
Please note that you must point the camera at the
image, not the icon above!

Using the free Geography ActiveLens augmented
reality app for iOS and Android, we can bring
the worksheet to life with videos, audio, 3D
models and animations. Words can’t describe
6. The ARtefact image will trigger an
how powerful the ActiveWorksheet is, so follow
augmented reality 3D model, video, audio
the directions below to get the Geography
track or animation.
ActiveLens app on your device and see them in
7.
If you ever need reminding of how to use the
action yourself.
app simply tap the “Instructions” button on
the app. This will play a short video explaining
how to use the app.

Using this ActiveWorksheet Pack
Active Worksheet Packs come with a set of Active
Worksheets and an accompanying Teacher
Guide. The Teacher Guide contains instructions
for activities the class can complete using the
ARtefacts in the Active Worksheets.

How To:
The Geography ActiveLens app is free for both
iOS and Android devices, including smartphones
and tablets. Follow the instructions below to get
the ActiveLens app onto your device:

ARtefact = Augmented Reality Artefact
Alternatively you can use the Active Worksheets
as a starting point and develop your own lessons
around them.

1. Open the App Store if you’re using an iOS
What you will need:
device or the Google Play Store if you’re using
an Android device.
• iOS or Android Device with rear-facing
2. Search for “ Geography ActiveLens”
camera.
• The free Geography ActiveLens app.
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Why use ActiveWorksheets?
Active Worksheets allow you to unify different
pedagogical approaches and strategies and
accomodate pupils’ preferred learning styles in a
single resource.
Individual or Group Work
ActiveWorksheets can be given out to each
pupil in your class or to a group of pupils. Our
worksheets and activities are flexible and allow
for both individual and group work exercises. This
also gives flexibility in the number of devices you
have available in your classroom.
Learning Styles
As our worksheets can deliver video, audio and
3D models & animations, you can tap into each
individual’s preferred learning style using a
single resource. This also helps EAL and/or SEN
pupils who may struggle reading or listening to a
resource.
Seamless ICT integration
Using ActiveWorksheets the ICT becomes an
almost invisible tool to enhance the learning
experience. Pupils are no longer focusing on the
device itself, but through it into the worksheet
and its varied resources.

© Inspyro ltd
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List and Description of Active Resources

ARtefact = Augmented Reality Artefact

Worksheet 7 - Plates and Tectonics
•

types of plate boundary.

Worksheet 1 - Our Spinning Planet
•

ARtefact 1 - An interactive demonstration of the
distribution, naming and spin of storms.

Worksheet 8 - Volcano
•

Worksheet 2 - A Divided Planet
•

ARtefact 2 - An interactive 3D model of the
Earth showing common lines of division.

Worksheet 3 - Urbanisation
•

ARtefact 3 - A 3D simulation of the effects of
different elements of urbanisation.

ARtefact 7 - A 3D animation showing the 3 main

ARtefact 8 - An interactive 3D model of a
volcano with eruption and pyroclastic flow.

Worksheet 9 -Our Changing Climate
•

ARtefact 9 - An interactive climate
change model. Change the variables to
see the effects over time.

Worksheet 4 - Where is That?
•

ARtefact 4 - A 3D guide explaining 4 figure and
6 figure grid references.

Worksheet 5 - Contours
•

ARtefact 5 - A 3D animation showing how
contours on a map relate to the actual physical
geography.

Worksheet 6 - The Water Cycle
•

ARtefact 6 - A 3D exploration of the full water
cycle
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Teacher Guide
ActiveWorksheet 1|Our Spinning Planet

ActiveWorksheet 3|Urbanisation
ACTIVITY | URBAN ANALYSIS

ACTIVITY | IN A SPIN
It can be difficult to visualise how the direction
of spin is directed by the coriolis effect, and how
weather systems are given their direction. This
simple activity shows how a path looks when
spin is involved.

Pupils use the ActiveLens app and the
Urbanisation ActiveWorksheet. Pupils should first
discuss how to develop a structured approach
to assess the impact of each element of the
simulation.

WHAT YOU WILL NEED
•
•

A balloon
Two marker pens
NORTH TO SOUTH

Blow up the balloon. Draw a line around the
middle of the balloon to represent the equator.
One pupil slowly rotates the balloon left to right,
to simulate the rotation of the earth. While the
balloon rotates, two other pupils use a marker to
draw from the South pole and North Pole, to the
equator. Now look at the lines and discuss!
The pupils create a spreadsheet that allow
ActiveWorksheet 2|A Divided Planet
ACTIVITY | WHAT TIME IS IT?
them to enter a time in the UK and translate
it to another zone. This activity can be widely
differentiated with different approaches and
levels of complexity. For example, simple
numerical formula can be used or more
complicated time based approaches built in to
Microsoft Excel.
WHAT YOU WILL NEED
•
•

WHAT YOU WILL NEED
•
•
•

ActiveLens App
Urbanisation ActiveWorksheet
Spreadsheet (or other means of recording
data).
DISCUSS AND DEBATE

Pupils should record the data and use it as a basis
to debate the impact od each element.
How realistic are the levels that the pupils have
generated?
How viable is any scenario where damaging
levels have been heavily
suppressed?
Do pupils have an understanding of the
implications of the levels that their choices
generate?
ActiveWorksheet 4|Where is That?
ACTIVITY | GRID REFERENCE
A simple activity using the grid reference
worksheet to practice the principle of ‘along the
corridor and up the stairs’. The sheet is broken
into 4 and six figure grids.

Spreadsheet software (like Microsoft Excel)
Internet Access

© Inspyro ltd
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WHAT YOU WILL NEED
•

Points to remember / prompt discussion:

Grid reference worksheet
ActiveWorksheet 5|Contours
ACTIVITY | TRANSLATING TO 3D

This activity uses the contour worksheet to task
pupils with translating what they see in the
contours as a 3D shape.
WHAT YOU WILL NEED
•
•
•
•

litres of water the personally consume.

•
•
•
•
•
•

Contour examples
Ruler
Pencil
Paper

ActiveWorksheet 7|Plates & Tectonics
ACTIVITY | TSUNAMI IN A BOTTLE
DIVIDE AND DRAW

Using the ruler and a pencil, draw a straight line
across the contours. The pupils then use this
as a guide, visualising the profile of the feature
represented by the contours.
ActiveWorksheet 6| The Water Cycle
ACTIVITY | HOW MUCH DO YOU USE?
Water is not (usually) a scarce resource in the UK.
However, it requires huge effort and to provide
clean, safe water to people. There is also a large
environmental impact from the waste water we
dispose of and the huge amounts we have to
stockpile in reservoirs and process.
How much water do we use as individuals?
Can we reduce the amount of personal water
consumption?
Pupils should discuss when water is commonly
used in their day to day routine. Showers,
cleaning teeth, making drinks etc.
looking at an average day they should each
measure or estimate (as appropriate) how many

8

Bottled water - why do we drink this? Should
we? Is it better than tap water? (plastic as
well!)
Baths vs Showers
Toilet flushes
Is it okay to water our gardens and lawns?
How does our consumption compare to other
countries where water is scarce?
How do people access water in countries with
no national, universal infrastructure?

This activity very neatly simulates the mechanism
and effects of a tsunami, all inside a large soft
drink bottle (the bigger the better).
WHAT YOU WILL NEED
•
•
•
•
•

A large (3L is great), clear, empty soft drink
bottle with the cap
A couple of handfuls of grit (like you get in a
fish tank)
Water
A tablet/ smartphone capable of slow motion
video (reccommended but not essential)
Tsunami worksheet
MAKING WAVES

With the bottle upright, drop about 5cm of grit
into it. Now slowly fill up to about halfway with
water and let the grit settle. Screw the top on the
bottle. Carefully rotate the bottle so it rests on its
side, with the grit staying at the end of the bottle,
forming a shore and small seabed.
Now smartly tap the bottle top to initiate a wave.
Watch how the wave travels and how the water
moves like a tsunami. Watch the effect on the grit
shore.
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Filming with a camera / tablet / smartphone
Pupils can investigate howmuch CO2 is expended
capable of slow motion video is a fantastic way to for various activities (a starter guide is included).
see the whole action in detail.
Pupils then calculate how much CO2 they use and
ActiveWorksheet 8| Volcano how they can realistically reduce it. The activity
can be extended to cover their family, class and
ACTIVITY | Virtual Satellite school.
A simple activity using Google Earth to
investigate the locations and type of volcanoes
around the world.
Pupils investigate the location of volcanoes, the
caldera and other attributes. Pupils should take
snaphots of the volcano and make notes on its
appearance and characteristics. They should
also note the level of activity and past eruptions,
including some narrative. The activity can be
extended to include geological context, plate
location etc. if applicable.
ActiveWorksheet 9| Climate
ACTIVITY | How big is your footprint?
Climate science is incredibly complex with
many layers of interconnected systems playng
their part. One area that pupils (all of us) can
more easily connect with, is the idea of our own
personal carbon footprint.
WHAT YOU WILL NEED
•
•
•

Access to Microsoft Excel (or similar
spreadsheet software)
Browser
CO2 starter guide

Pupils should first discuss the concept of a
‘carbon footprint’ and how we all have one. The
discussion should cover what elements comprise
our footprint and in extension could cover the
complexities of interconnectedness (for example,
how energy is used to manufacture new clothes
bought, not just the energy expended on the
journey to the shop etc.).

© Inspyro ltd
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Our Spinning
Planet
Spinning Around
As you read this, you and everything around you is moving at an incredible speed. This is fastest at
the equator, around 1,000 miles per hour (1,600 kilometres per hour)! That’s because the earth
is spinning around its axis as it orbits around the sun every 365 days. The spinning earth
sets the pace of everything we do. It spins every 24 hours dictating how we measure
time and giving us night and day.
We don’t feel the effects of this as we are all moving at the same speed.
However our atmosphere is not fixed to the ground like we are and so this spin
has a huge effect on our weather and the ocean currents. This effect is known
as the ‘Coriolis Effect’

The Coriolis Effect
As the earth spins, the air in the northern hemisphere is made to turn
to the right which causes it to turn in right hand spirals (anti-clockwise). In the southern hemisphere the opposite happens and
the air turns to the left, causing left hand spirals (clockwise). So
storms in the North and South of the globe spin in opposite
directions!
Coriolis Myth: It is often said that the coriolis effect makes
water spin down the drain in different directions in the North
and South. This is not true as the force cannot act on such a small
event as emptying the bath or flushing the loo!

Hurricanes, Cyclones and Typhoons - Storm Simulator
What’s the difference between a hurricane, cyclone and a typhoon? There is no difference! These are the names that are
given to big storms that start in different areas of the globe. A storm that starts in the Atlantic or North Pacific is called a
‘hurrican’e. A storm over the North West Pacific g would be called a ‘typhoon’ and a ‘cyclone’ is a storm that starts over the
Sout West Pacific.

To see them in action, start your Geography ActiveLens app and point it at the map below.

Page x
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A Divided
Planet
As well as being divided into continents, countries and oceans, our planet is divided into hemispheres,
time zones, longitudes, latitudes and tropics. How do these divisions help us make sense of time and
place?

GMT
21:30

London
22:30

Paris
23:30

Hong Kong
05:30

Delhi
03:00

Equator
The Equator is a line that circles the
earth in the middle and divides it
into the northern and southern
hemispheres. Because the sun is
directly overhead at the equator, the
region around it is the hottest on the
planet. The earth also spins fastest at
the equator which means rockets
launching into space need less fuel!

Lines, Zones, Tropics and Regions
Start the Geography ActiveLens app and point it at the image above. Now
explore the way the earth is divided and organised.

Tropics

Longitude

Latitude

The two tropics, the Tropic of
Capricorn in the South and the
Tropic of Cancer in the North are
two circles, North and South of the
equator, that marks the latitude
that the sun can be directly
overhead.

Lines of longitude run from the two
poles. They all meet at the North
and South poles. Unlike lines of
latitude, lines of longitude are not
parallel. The line which runs
through Greenwich is known as the
Prime Merdian.

Lines of latitude circle the earth
parallel to the equator. Along with
Longitude, they are used to locate
places on the earth. Because the
earth is a sphere, the lines are of
different lengths.

Page x
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Sustainable Cities
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Start your Geography Activelens app and point the camera at the image above to see how a city grows
and how the development of a sustainable urban environment has to be carefully balanced!

© Inspyro
ltd Ltd
Copyright
Inspyro

The word urban comes from the latin
word ‘urb’ which means ‘city’.

Over time, areas of land in countries can
change from being rural to urban. Rural
areas are where our farms are, where
food and other produce for our
country are made. Urban areas
are the places where people have
moved, maybe to find jobs in
factories or other areas of work. As
they move in, they build houses, roads
and everything else needed for a city to work.
The area then grows and grows.

From Rural to Urban

What happens to an area as it becomes urbanised? What kinds of developments take place and how does
it affect the population, the environment, the economy and the social structure?

Camden CLC

Urbanisation

13
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To see how this works, start your Geography ActiveLens app and point it at the map below. You can see how
four and six figure grid references are worked out.

How do we tell other people exactly where something is on a map or even tell someone where you are? Maps
are broken down into a grid. This grid is made up of horizontal lines (called northings) that are criss-crossed
with vertical lines (called eastings). In the United Kingdom, these grids are usually (it depends on the size of the
map) one kilometre squared. Each of the grid lines has a number and to show which grid you are referring to
(referencing), give the number of the easting (vertical) line, followed by number of the northing (horizontal)
line. People often remember this by saying ‘Along the corridor and up the stairs’!

Where is That?
3

Big
Camp site

24

Big
Castle

25

© Inspyro ltd

Copyright Inspyro Ltd

To be much more accurate, let’s give a six figure grid
reference of the Big Camp site. The site is in grid
2318. We can divide that grid into ten more lines. So
we count across from the easting to 3. Then we count
up from the northing to 6. That gives us a six figure
grid reference of 233186.

Look at the very simple map above. We want to give
a four figure grid reference for the Big Castle. First, go
along the bottom to get the number of the easting
(vertical) line. In this case, it’s 24. Now get the
number of the northing (horizontal) line. This is 17, so
the four figure grid reference is 2417. That shows the
square kilometre that the castle is in.

17

18

6

19

23

Four figure or Six Figure Reference?

TEACHER GUIDE

Contours

Reading a Map
Maps are full of symbols, lines and oher information that help us understand what an area will be like in
real life. Maps help us understand our natural and human made areas. As well as scale (for example how
much one centimetre equals), they show us how far away places are and where the boundaries are
between land and water are. Other divisions such as districts, counties and countries are all displayed on
the map. To make sure that maps are as easy to understand as possible, map makers have developed
standard ways to show all this information. This means that when you are looking at one map, the information is given to you in exactly the same way on all others.

Contours, Height and Shape

It’s really important to know how high the land is,
especially if you have to walk or drive over it. As well
as knowing how high or low land is, it’s also important to know how steep it is. It’s no good if a map
only told you that the height was 50m but didn’t tell you that it was a steep cliff. Contour lines are
drawn on the map to represent the height and shape of the land and also how steep the slopes are.
The closer the lines are drawn together, the steeper the slope.

Start your Geography ActiveLens app and piont it at the map below to see how the lines represent
the shape and height of the land.

Page x
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Liquid

Condensation

Gas (vapour)

States of Water

Evaporation

The Stages

geography.lgfl.net
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Solid (ice)

Precipitation

Start the Geography ActiveLens app and point the camera at the sheet
to see it happen !

The water we drink, bathe and cook in has been around for around 4 billion
years! All our water is part of an amazing recycling system called ‘The Water
Cycle’. SO how does this happen?

The Water Cycle

Collection

Inspyro Ltd
©Copyright
Inspyro ltd

rock that lies below the continental plates

and the inner, molten core of the planet.

The mantle makes up about 85% of the

Earth’s mass. It is almost 3,000 kilomtres

thick and is made up mostly of silicate

rocks with iron and magnesium.

very large plates. The plates are above the

very hot mantle and are actually moving

all the time! They only move a few

centimtres a year but over millions of

years this adds up to thousands of miles.

This process is called Continental Drift.

Sustainable
Cities
geography.lgfl.net
geography.lgfl.net

The earth’s mantle is an area of very hot

The surface of the Earth is broken up into

16
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MANTLE

PLATES
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15 of the largest tectonic
plates mapped by the US
Geological Survey (USGS).
The plates can move across
the asthenosphere (80 200km below the surface)
which although mainly solid,
acts like a fluid.

Plates and Tectonics

MAGMA OR LAVA?

Start your Geography ActiveLens app and point it at the picture below to see the
differencees beween the plate boundaries and what effect it has on the
continental plates.

This tiny footbridge is in the Alfagja Rift Valley in Iceland. This divergent plate
boundary separates the Eurasian and North American continental plates. Walking
across the ‘Lief’ bridge is a walk between two whole continents (Eurasia is on the
right, North America on the left)!

A Bridge Between two Continents

© Inspyro ltd
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The world’s most active volcanoes are Mount Etna in
Italy and Kilauea in Hawaii. The word volcano comes
from the Italian word, vulcano which means fire
mountain. Vulcan is also the name of the Roman god
of fire.

Volcano

geography.lgfl.net
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NASA

Volcanic gas rises from Kilauea in
Hawaii.

Magma / lava is molton (melted) rock. It’s called magma when it’s
below the surface of the earth and called lava when it’s on the surface.
There are lots of different rocks and they all melt at different
temperatures. These range from about 600 to 1,600 degrees Celsius.

MAGMA OR LAVA?

To see how the volcano erupts, start your Geography ActiveLens app and
point it at the picture of the volcano. As well as watching the volcano erupt,
you can see the magma chamber and other elements that make a volcano.
Also, observe a pyroclastic flow (a mix of very hot gasses, rocks and debris
that can travel at up to from 100 to 450 km/h) as a part of the volcano side is
blown away through the force of the eruption.

Eruption

This volcano is typical of those formed when tectonic plates come together
and the oceanic plates passes below (subducts) the thicker, continental plate.
Once the subducting plate travels down around 160 kilometres into the
mantle, it begins to melt. The magma starts to slowly travel to the surface. As
they travel, they create chambers of magma. If the chamber does not become
solid before reaching the surface, a volcano is formed and the magma is
ejected as lava.

Formation

TEACHER GUIDE

Our Changing
Climate

It’s Real
The Earth’s climate has changed throughout its history. For example, parts of the United Kingdom have
been under miles of ice and the same areas have baked in tropical heat thousands of years later.
Our climate is now changing due to our own actions. These changes are different to the slow natural
changes our planet has experienced over millions of years. Climate change now is dramatic and rapid,
mostly taking place in the last 70 years.

NASA

The graph above shows how the level of carbon dioxide in the
atmosphere has risen dramatically since 1950. This marks the
beginning of full industrialisation across large parts of the globe,
when man made
processes began
releasingng
carbon
dioxide.

Our Greenhouse Planet
Heat and light from the sun passes
through our atmosphere and is
absorbed on the surface or bounces
back. Depending on the level of
greenhouse gases in the
atmosphere this heat can bounce
back to the surface just like heat and
light in a greenhouse does. We do need
our atmosphere to act like a
greenhouse, otherwise too much heat
would escape. How do we keep the
conditions on our precious planet just right?
Climate science is incredibly complicated and scientists are helping by creating models of how our actions affect
the climate. Start your Geography ActiveLens app and point it at the globe above to see a very simple
interactive model of how we all effect the climate.

Page x
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Along the corridor and up the stairs!
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Along the corridor and up the stairs!
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Tectonics

TEACHER GUIDE

Make a tsunami
in a bottle!
Water

Fill with grit to here

Carefully rotate the bottle, making sure that
the grit is as shown in the image below. This
will simulate your shore and sea bed.
Give the bottle cap a smart tap and watch
the wave.
Filming it in slow motion is a fantastic way to
closely observe the wave and the effect on
the grit shore.

22
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CO2 Starter Guide

CO2 per Kilomtre in an average car (petrol): 118 grams
CO2 per Kilomtre in an average car (diesal): 132 grams
CO2 per Kilomtre in an average bus (per person): 80 grams
CO2 per Kilomtre in an average car (hybrid): 80 grams
CO2 per small house / flat per year: 1.6 tonnes
CO2 per medium saved house per year: 2.5 tonnes
CO2 per large house per year: 3.6 tonnes
CO2 average meat/ dairy consumption per person per year:
0.4 tonnes
CO2 average food waste level per person per year: 1.6 tonnes
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