DIVERSITY GIVES STRENGTH
MODULE

Using insights from nature to inspire and
build a brighter future

MODULE OBJECTIVES
• Discover that in nature
there is diversity
• Understand that in
nature diversity gives
strength
• Understand that nature
can be used as inspiration
for redesigning production
systems and products
KEY COMPETENCIES
• Critical thinking
- questioning
- analysing information
• Creativity
-using imagination
-using initiative
• Discovery
- coping with uncertainty
• Sharing
- communicating ideas
• Reflecting & Evaluating

The Lessons from Nature Project aims to challenge
traditional assumptions about how things are made
and how systems in the human world operate.
Through discovery and activity based learning and
Learning Outside the Classroom learners can connect
with nature and discover that nature can be a
mentor that offers insights that can inspire the
building of a brighter future.
This module is built around the ‘Diversity gives
Strength’ insight that can be identified in nature.
Nature relies on a large variety of species, systems
and organisms that allow it to withstand external
shocks, because diversity gives strength.
Diversification effectively reduces risk.
This module will look at how the ‘Diversity gives
Strength’ insight can be applied to the human world
for example management strategies for rivers and
coasts and marketing approaches for products.

Icons can be found throughout this module:

Supporting
document

Outdoor
learning

Reflection

Discussion
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CURRICULUM LINKS
The learning in this module can support a range of Key Stage 3 and 4 subjects including:
Biology, Geography and Design and Technology.
Biology
• There are differences between species but also between individuals of the same
species.
• Evolution occurs via natural selection.
• Organisms have adaptations to help them survive.
• Organisms have a range of sizes, features and complexity.
• Organisms that have similar features and characteristics can be classified together.
• Biodiversity is the number and variety of different species in an area.
• Biodiversity is important for the future development of food crops and medicine and
also for resisting disease.
Geography
• Modern farming practices impact the environment.
• Biodiversity refers to the variety of life on Earth.
• Understand the costs and benefits of river management strategies
• Understand the costs and benefits of coastal management strategies
Design & Technology
• The natural form can be a starting point for design.
REFLECTION
This module aims to enable learners to re-think the way in which the
human world works help them to shape a brighter future that meets their
own aspirations.
At the end of each section there is a reflection task. Learners are asked
add notes to the Reflection sheet including how the learning could impact
their future.
In addition learners should chart their progress on the Learning wall at
the end of each section. The activities aim to develop skills, creativity,
critical thinking and understanding that will be needed for work in the
post oil economy. To be able to see progress throughout the learning
journey learners should identify where they are on the Learning Wall
before beginning the activities.
IM1 Learning wall and Reflection sheet
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DISCOVERING WHY DIVERSITY GIVES STRENGTH IN
EVOLUTONARY TERMS
OBJECTIVE
Discover that diversity in nature has lead to evolution.
PEPPERED MOTH (10 mins)
Complete the task on the Peppered moth resource sheet.
How is diversity within a species beneficial?

DM1 Peppered moth

SURVIVAL GAME (30 mins)
This game looks at diversity within humans throughout the ages.
Firstly choose A or B for each of the 5 characteristics:
Height, body width, leg length, digestive tract and bones and make a note of your
choices.
Then look at page 1 of the worksheet which explains the choices you have made.
Everybody should be stood up before presenting the scenario and then sit down if
they’re not suitable.
Repeat this for each scenario.
• If everyone had picked exactly the same characteristics what would have happened?
• What would have happened to humans if they had been unable to evolve due to a
lack of genetic diversity?
Further information on human evolution can be found at
http://humanorigins.si.edu/human-characteristics/bodies
DM2 Survival game
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DARWINS FINCHES (10 mins)
• How is diversity between different species beneficial?
• Which beak shape is best for a finch?

DM3 Darwins finches

REFLECTION (5 mins)
You should now have discovered how Diversity gives Strength in terms of
evolution. Add notes to the Reflection sheet and chart your progress on the
Learning wall.
Visit the Share page of www.lessonsfromnature.org to comment on the
activities you have taken part in.
To develop your understanding of the Diversity gives Strength insight take part
in some more activities that link diversity in Nature to diversity in the human
world.
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DISCOVERING WHY DIVERSITY GIVES STRENGTH
- BIOMIMICRY
OBJECTIVE
Discover that diversity in nature can lead to developments in man-made products.

POND DIPPING (30 mins)*
Use a net to take samples from the pond and observe the features of the freshwater
animals found.
• How many different animals can you find?
• Do all the animals live in the same place in the pond?
• Why is diversity important in the pond?
• What might happen if only one animal lived in the pond?
DIVERSITY
Having or
being made
of differing
elements.
COOL CREATURE FEATURE (15 mins)*
Look at the features of the animals you found in the pond. Alternatively if you were
not able to access a pond then look at the creature factsheets. Fill in the worksheet to
help identify the following:
• What unique features do they have?
• How do these features help the animal?
• How could we use this feature in product design?
Share your ideas with other members of your learning group(s).

IM14 Cool creature feature worksheet
DM4 Pond creature factsheet
*Activities will be covered during the Introductory Module at Epping Forest Field Centre
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CARD SORT (5 mins)*
Match the organism to the product it has inspired. These are examples of biomimicry.
Check the answer sheet to see if you matched them correctly.
Can you think of any more examples?

BIOMIMICRY
The word can be broken down
into more understandable
parts: ‘bio’ meaning life and
‘mimicry’ meaning to imitate.

IM15 Biomimicry card sort
IM16 Biomimicry card sort answers

REFLECTION (5 mins)*
You have discovered that Diversity gives Strength in nature. Add notes to the
Reflection sheet and chart your progress on the Learning wall.
Visit the Share page of www.lessonsfromnature.org to comment on the
activities you have taken part in.
The Diversity gives Strength insight can also be looked at in terms of evolution.
Explore the insight further by taking part in Understanding Diversity gives
Strength activities.

*Activities will be covered during the Introductory Module at Epping Forest Field Centre
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UNDERSTANDING WHY DIVERSITY GIVES STRENGTH
OBJECTIVE
Understand that in nature Diversity gives Strength and discover how this
insight can impact the human world.

INVESTIGATION (45 mins)
Investigate the variety of trees in a local green space (e.g. school grounds) for 15mins.
How many trees are in the area?
How many different varieties of trees are in your area?
If you are not sure of the species of tree you can download a tree identification guide,
use a FSC foldout chart or you can send a photo of the tree to ispot (www.ispot.org.uk).
Record your findings on the Tree Recording Sheet.

Assess the diversity by calculating the Simpsons Diversity Index for the trees in an area.
How does your data compare to the example from Epping Forest Field Centre?
How robust is the area against disease/invasion?
Are there any signs of disease on the trees in your area?

DM5 Tree recording sheet
DM6 Simpsons Diversity Index
DM7 Tree disease sheet
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MONOCULTURE
Monoculture is the
farming practice of
growing a single plant
species over a wide area.

DIVERSITY GIVES STRENGTH GAME (10 mins)*
Participate in the Diversity gives Strength game:
In the first round most of the group are Oak leaves and one or two people are a
disease. The disease kills Oak leaves, the person representing the disease does
this by tagging the Oak leaves who then sit down.
• What happened to the Oak woodland?
• How could tree diseases spread?
In the second round there are also people who are Beech and Hornbeam leaves,
this time if they are tagged they do not die as the disease only kills Oak leaves.
• What happened this time?
• How is this an example of Diversity gives Strength?
IM13 Tree game instructions
DISSCUSSION (5 mins)*
Look at the pictures of current food production system.
• What are the reasons for these system?
• What problems could occur?

IM12 Monoculture
pictures
OPTIONAL MONOCULTURE CASE STUDY HOMEWORK (30 mins)
Investigate the Irish Potato famine. Could it have been avoided by using the ‘diversity
gives strength’ insight?

DM8 Monoculture case study
*Activities will be covered during the Introductory Module at Epping Forest Field Centre
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BUILD A HOUSE (30 mins)
Investigate which material is the best for building a strong house.
Split into 3 groups. Each group will build a different house:
1. Build a paper house
2. Build a straw house
3. Build a wattle and daub house
Decide how you will test the strength of each house.
Does the Diversity gives Strength insight apply?

DM9 Building instructions

REFLECTION (5 mins)*
You should now have a greater understanding of how Diversity gives Strength
in nature. Add notes to the Reflection sheet and chart your progress on the
Learning wall.
Visit the Share page of www.lessonsfromnature.org to comment on the
activities you have taken part in.
Explore how this Diversity gives Strength insight can be applied to the human
world for example management strategies for rivers and coasts and marketing
approaches for products.
*Activities will be covered during the Introductory Module at Epping Forest Field Centre
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APPLYING DIVERSITY GIVES STRENGTH TO FLOODING
OBJECTIVE
To apply the Diversity gives Strength insight to the human world to
help provide strategies to reduce the risk of flooding.
STARTER (5 mins)
Think of an example of how Diversity gives Strength in nature. Share this with a partner.

FLOODING (5 mins)
• What is flooding?
• When is flooding a problem? When is it not?
• Give an example you have heard of/come across.
LOUGHTON CASE STUDY (10 mins)
Loughton is a town in Essex. Study the resource sheet (DM10) on Loughton and answer
the questions:
• What will happen when there is a lot of rain?
DM10 Loughton Information
• Which places are likely to be most affected?

Look at the photos of Loughton.

DM11 Flooding in Loughton

DESIGN A MANAGEMENT STRATEGY FOR LOUGHTON (20 mins)
Use the examples of the Management strategies resource sheet and the Diversity
gives Strength insight to design a flood management scheme for Loughton.
Remember to consider costs, disruption to local people and businesses and
environmental impacts. Create a poster or similar.
DM12 Flood management strategies

Compare your scheme to what was done.
• How are they different?
• Why do you think this is?
DM13 Loughton flood management strategies
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REFLECTION (5 mins)*
It’s best to have a range of management strategies to reduce the risk of flooding. This
is an example of how the diversity gives strength insight can be applied in the real
world.
Add notes to the Reflection sheet and chart your progress on the Learning wall.
Visit the Share page of www.lessonsfromnature.org to comment on the activities you
have taken part in.
The Diversity gives Strength insight can also be applied to other elements of the
human world including permaculture and coastal management plans.
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APPLYING DIVERSITY GIVES STRENGTH TO COASTAL
EROSION
OBJECTIVE
To apply the Diversity gives Strength insight to the human world to
help provide strategies to reduce the impact of coastal erosion.

STARTER (5 mins)
Think of an example of how Diversity gives Strength in nature. Share this with a partner.
COASTAL EROSION CASE STUDY (20 mins)
Read the Management strategies information sheet.
What are the causes of coastal erosion?
Use the internet to find out more about the different methods of management and
their advantages and disadvantages.
Research a case study, using the internet and text books, where different management
strategies have been used, which ones have worked most effectively ?
Can the insight from Nature, Diversity gives Strength, be used when deciding which
methods to use?
DM14 Coastal management strategies

REFLECTION (5 mins)*
You have applied the Diversity gives Strength insight to design a management
strategy for coastal erosion. Add notes to the Reflection sheet and chart your
progress on the Learning wall.
Visit the Share page of www.lessonsfromnature.org to comment on the
activities you have taken part in.
The Diversity gives Strength insight can also be applied to other elements of
the human world including permaculture and river management plans.
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IMAGE REFERENCES
Monoculture white
flowers

Photo ‘2008-08-16 at 16-23-04’ by harald walker Creative Commons Attribution 2.0 Generic
license

Green crop

Photo ‘Monoculture’ by Nicholas_T Creative Commons Attribution 2.0 Generic license

Yellow crop

Photo ‘monoculture 1’ by ndrwfgg Creative Commons Attribution 2.0 Generic license

Pond

Photo by Epping Forest Field Centre Staff © 2012

Damselfly nymph

Photo Field Studies Council © 2012

Ramshorn snail

Photo by Field Studies Council © 2012

Beetle

Photo by Field Studies Council© 2012

Burdock

Photo by Epping Forest Field Centre Staff © 2012

Velcro

Photo by Epping Forest Field Centre Staff © 2012

Peppered moth

Photo ‘Garden mothing 2011 #28, 9 July’ by nutmeg66 Creative Commons Attribution 2.0 Generic
license

Horse chestnut leaf
miner

Photo ‘Parus major (Great Tit) - juvenile ’ by Arthur Chapman Creative Commons Attribution 2.0
Generic license
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GLOSSARY

Biological
nutrients

Materials that can be easily returned into natural systems (e.g. are
compostable) including manufactured objects such as wooden furniture
and paper products.

Biomimicry

Using observations of nature to develop new designs and products.

Circular
economy

An industrial economy that is intentionally designed to enable natural
materials to cycle and re-enter nature safely, and to enable technical
nutrients to cycle without being used up.

Closed loop
systems

In nature waste becomes food for other organisms and systems.
Materials such as carbon, nitrogen and water are cycled in ‘closed loops’
that are powered by sunshine.

Cradle to cradle
design

Modelling human production systems on nature's closed loop systems.
Considers the “life” of a product to be from the acquisition of the
materials it uses to the reuse of these materials.

Downcycling

Materials such as glass and plastics are made into new products of poorer
quality than the original as they are mixed up during waste disposal to form
hybrids of different types of glass or plastic. Downcycling is not sustainable as
the quality of each product is lower than the one before until the materials
are no longer useful.

Environmental
impact
assessment

An assessment of the possible positive or negative impacts that a proposed
project may have on the environment.

Linear systems

Manufacturing processes that require a continuous supply of raw materials
to make products that are often dumped as waste when they are no longer
useful (take→ make → dump systems).

Monoculture

The agricultural practice of growing a single plant species over a wide area.

Recycling

Making new products out of used materials. Recycling is only truly
sustainable if there is no loss of quality in the products produced (unlike
downcycling) and the materials can be infinitely recycled (unlike upcycling).

Sustainability

Literally, the ability to endure or continue. In the context of human
production systems, it means maintaining things over a period of time
without depleting resources. Wikipedia has some excellent further
information.

14

GLOSSARY CONTINUED

Technical
nutrients

New materials that have been manufactured by humans (e.g. plastics) or
materials that have been refined and processed (e.g. metals). Most are not
biodegradeable and can be toxic if allowed to build up.

Upcycling

A form of repurposing where products or materials are used to create a new
product rather than being thrown away. Examples include using reclaimed
yarn to knit ‘new’ clothing and making reusable carrier bags out of old drink
cartons. Upcycling is not sustainable as the upcycled product cannot easily
be recycled into something else indefinitely.
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