Introducing Biomimicry
to Students

At the heart of biomimicry is the ability to observe nature, discern how nature works and apply
lessons from nature to human design challenges. Biomimicry offers excellent opportunities for
students to develop STEM competences and link into Business Studies.

The best way to introduce biomimicry to students is to let them ‘have a go.” Provided below are
three suggested sessions for introducing biomimicry. The sessions will introduce students to the
general idea of biomimicry and how it can inspire human design. They will also introduce students to
some key terms and biomimicry skills they will meet on the NatEnt platform — function, strategy and
Nature’s Unifying Patterns. Introducing these now will pay dividends when students work on a
biomimicry challenge of their own.

Session 1

The series of activities 1-5 below aim to provide pupils with a different way to (re)connect with
nature, using the senses of smell, touch, sight and sound. We mostly use our sense of sight, so these
activities help us experience nature in different ways, perhaps in similar ways to some plants and
animals we can learn from later. The activities take place outside, ideally in an area of open
woodland. The activities are not designed to ‘teach’ facts, but to develop a sense of belonging within
the nature world, and a kinship with the plants and animals that share it with us.

We use the term (re)connect rather than connect with nature. We are of nature, so the sense that
we can connect with something we are ‘of’ doesn’t work. The word (re)connect rather implies that
in the modern world we have created a mental disconnect from nature that we are attempting to
heal.

The individual activities can be linked through a theme such as “the woodlands in summer”, an
invitation to a party, a feast, a story. The intention is to make one activity flow into the next rather
than as a series of unconnected activities. The leader will need to draw pupils into the activity by
being the first to engage with the activity and leading by example. It should be a light- hearted and
fun experience.

Most of these activities are adapted from work by Steve Van Matre and The Institute for Earth
Education. Descriptions of ‘earthwalk’ activities can be found in “Earth Magic”, “Snow Walks” and
“Acclimatizing”, available from IEE here.


http://www.eartheducation.org.uk/resources/index.html

Activity 1: Sharing Walk (15 - 20 mins)

You will need to prepare some blindfolds in advance, enough for one between two. Then, lead pupils
into an outdoor spare.

1.

Discuss with pupils: “Imagine what it
would be like to lose one of our senses.
For example, if we lose our sight we
would need to use our other senses
more. We will see how good our sense
of touch is if we do not use our eyes.”
Demonstrate leading a blindfolded
person safely to natural objects for them
to explore using touch and smell. Take
them to a tree, guiding them to touch
different parts, and then a rock to do the
same.

Give out 1 blindfold per pair and 5
minutes to each participant. Repeat so
each person in the pair has a go at being
blindfolded.

When everyone returns collect the _
blindfolds and invite the participants to

share any words to describe some of the textures that they have felt. You might ask what
those textures of for... can you guess? Focus on what the texture does rather than what it is
(e.g. rough texture might be from the bark of a tree, but what it does might be protection).

Activity 2: Whiffs (15 - 20 mins)

You will need to prepare small cocktail cups in advance (see example here). Introduce the idea that
everyone enjoys sharing food with their friends, with the mixture of different flavours and smells.
Invite pupils to attend a party, but not of tastes, but of smells.

1.

Demonstrate picking up small pieces of plant material etc., rubbing to bring out scents and
adding to your cup.

Distribute cups and lead pupils slowly
along a trail.

After about 10 minutes arrive at the
‘party’ area offer ‘magic liquid’ if
vegetation is dry (this is just water and
helps release scent — a couple of drops
is enough).

Invite pupils to think of a name for their
new cocktail.

As we are at a party, demonstrate
introducing yourself and the name of i
your cocktail to someone, g o

demonstrating how to ‘mingle’. Invite ? ~

others to do the same.

After 5 minutes circle up pupils.

Finish with a ‘toast’ and throw cup contents over shoulders to create circle of scents.



https://www.amazon.co.uk/Plastic-Shot-Glasses-30ml-total/dp/B001IZVS2A/ref=sr_1_1_sspa?crid=3IWY5X0MUPD5I&dib=eyJ2IjoiMSJ9.Qs6by8oQNiTQECiFuyaAWdkCvT0L_G4DHjqsShTQlcnpKdACdwvfKxl1IT7jGmbS7-KCr_ilGPp6p_9ceC9XMcNbH4eWgSL0RGD9gvLBVXzJWD8IInU4gDWVpJIHSZloCDDhiH4njd65GO7sAVwZkWFr-kBPu7jbCCdwFpaUE-rTBPvZVGKIsHHYrJF7UHN43FEYMszGYDIbCZk_G4YUMf8m7W8nmFb_8RWp2H5cUh0JaCaWdyDC6jZ2EtibyE5kPQaMY97OHFCVhv4yfEW3yk_Vdo_yJu1NCS9xZMTJ2I4.CNg_5ABm3aMz1kPIVZEy6BUtbpDlhG9SxxkCa_7JfBU&dib_tag=se&keywords=plastic%2Bshot%2Bglasses&qid=1713323170&sprefix=plastic%2Bshot%2Bglass%2Caps%2C346&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1

8.

Collect cups.

Activity 3: Nature Sounds (15 - 20 mins)

You will need to prepare index cards (one per pupil) and ensure each pupil has a pen or pencil.
Introduce the idea of going to a concert, asking the pupils to follow you quietly into the auditorium
(a spot in the woods).

Draw attention to natural sounds by
talking about wind instruments (wind in
the trees) and the choir (sounds of birds
and insects).

Experiment with different ways of
listening — cup your hands behind your
ears to catch more sounds. Then try
cupping your hands over your ears. Invite
pupils to try.

Explain that we can ‘capture’ sounds using
special ‘song cards’ (index cards) and
‘pencil microphones’. Demonstrate the
song cards by marking yourself in the
middle and using different
symbols/pictograms to represent
different sounds you can hear and the direction they come from. Or, more simply, record
the sounds in the order you hear them.

Ask the participants to find a place within sight where they can be quiet and listen to the
concert alone. As the leader, circulate to check everyone is engaged and assess when to
recall everyone.

Gather group and share sound cards with one another. “Did anyone else hear that dog bark?
How did you record that sound? What else did people hear? Did anyone record their concert
in a different way?” You can also ask why do animals make sounds? What is the purpose?
Collect pencil microphones.

Activity 4: Colour Palettes (15 - 20 mins)

You will need to prepare one colour palette for each pupil. They can be purchased here, alternatively
you can make them using cardboard and double-sided sticky tape. Introduce that as you’ve walked
around there have been lots of colours, even many different shades of green and brown.

1.

Comment on the variety of shades of green and brown and also different colours seen on
the walk.

Introduce the small artist palettes and that they can be used to collect colours.

Demonstrate this by removing the cover of the tape, and sticking tiny pieces of natural plant
material to it.


https://www.eartheducation.org.uk/resources/index.html

4. Give each pupil a palette, and invite them to
silently follow you along a suitable path,
collecting colours along the way. Safety
note: make sure participants do not collect
animals or fungi.

5. Circle up and ask pupils to hold up palettes
for all to see. You could ask why nature has
all these colours; what are they used for?

6. Invite pupils to take away their palettes as a
reminder of this natural place.

Activity 5: Magic Spot (20 - 25 mins)

This activity encourages participants to become immersed in nature and then reflect on their
experiences and use art to communicate them. You will need to prepare an A6 piece of card with
double-sided tape placed across the middle for
each pupil. Sitting mats are helpful if the ground is
wet — it also helps pupils stay ‘stuck’ to their spot.

1. Give each pupil one piece of card each.

2. Ask them to find a natural spot where they
can sit alone and in silence for 10-15 mins
during which they silently observe the
world around them.

3. When they are ready (with about 5
minutes remaining), pupils use natural
objects around them to create an image of
their experience in nature; pupils stick
natural objects to the card using the double-sided tape.

4. Bring the pupils back together and ask them to share their art work and meaning with one
other person.

5. To conclude you could say that through this activity they have discovered the natural world,
explored it with their senses, shared it with another person, and, if they kept their litter,
conserved it.

Natural art picture is just one way of focussing attention during the Magic Spot. Sometimes we
might ask them to compose a Haiku poem. It works equally well (possibly better) just sitting and
observing.

Activity 6: Nature Meditation (10 - 15 mins)

This activity can be a useful way for pupils to (re)connect with nature at any point during their
learning, and we’ve suggested places this can be used throughout this learning resource.

Before starting, ask pupils to think of a plant or animal which has captured their imagination during
any of the activities above. The script below will need to be adjusted depending on where you are

doing this activity.

1. Begin by asking the pupils to lie on their backs (or sit comfortably) and close their eyes.



2. Invite pupils “Take five slow, deep breaths. Feel your lungs expand with the in breath, and
fall with the out breath. As your breath in count 1, 2, 3 ... and as you breathe out, count 1, 2,
3.7

3. Ifsatin the classroom or school yard, invite them to go on a journey from their mind’s eye,
lift up from their bodies, and travel through space, over the rooftops and treetops, until they
land in a beautiful natural place — Garvagh Forest.

4. Ask pupils to listen to the sounds in the forest and imagine the sights they can see; maybe
the sounds of running water or the wind through the trees.

5. Next, suggest they hear the sound of their chosen animal, or the smell of their chosen plant.

6. Invite them to move towards their plant or animal, to look at it closely - how it moves, what
sound it makes, what it might be doing.

7. Then invite them to step inside this animal/plant’s skin and become the animal/plant for a
while — slowly taking the shape of the animal/plant: feeling how it moves, how it senses it’s
environment, how to feels.

8. What is special about your plant/animal? What is its special talent? What can it do they you
cannot?

9. After a minute or so, invite pupils to say goodbye and thank you to their plant/animal —
express gratitude for what you’ve learnt from it.

10. The pupils, in their minds, now travel back over the forest and rooftops, back into the room
and their own bodies. Allow the pupils to ‘wake up’ slowly.

11. Now, ask the pupils to sit in a circle and share how they felt. You could ask them ‘what
message the animal/plant left with them to pass on to the human world’.

Session 2

The purpose of this session is to:

e introduce students to the term biomimicry;

e demonstrate how biomimicry involves looking at nature in a new way;

e become familiar with key biomimicry terminology; and

e become aware of some ways biomimicry has helped solve human design challenges.

Activity 1 — Seeing Nature Through New Eyes
This activity can be done outside ideally, or within the classroom.

Ask students to individually collect a natural object (stick, seed, leaf, etc) — prepare these in advance
if working in the classroom.

Students should carefully observe the object and reflect on the question you provide — ‘what does
your natural object do?’ or ‘what is its purpose?’ Elicit feedback from your students and probe them
to think further. For example, a twig might have the purpose of transporting liquids and providing
strength and structure ... you could ask ‘how does it do this?’ Maybe you could add ‘What do you
feel when you see or touch this?’



To help, collect a green leaf to use as an example. Holding the leaf up you could share that:

e Redundancy — observe the veins in a leaf closely and you will see an interconnected network
of veins all leading to the mid-rib. Because the veins are interconnected, liquids can move
following different pathways, so if part of the leaf becomes damaged, liquids can find
alternative routes. The same is true with our electricity system. Power lines are organised so
that electricity can flow from A to B following a number of different routes. So, if one power
line is closed for repair or due to damage, electricity can still flow.

e Murray’s Law — this predicts the thickness of branches in a transport network and has been
learnt from observing how vascular plants size the radii of veins to be most efficient for
moving liquids (balancing volume vs energy required). Murray’s Law has been adapted for
sizing pipes within industrial plants to the same effect.

e Dye Sensitised Solar Cells — these are solar cells inspired by photosynthesis, and are much
more environmentally benign than silicon solar cell due to the reduced toxicity in their
construction materials and reduced energy in manufacture.

e Surface Structure — leaves have deep wrinkles in their surface structure which help trap light
more efficiently. Creating wrinkles and deep folds onto the polymer surface of photovoltaics
has resulted in big increases in efficiency.

e Building Mass — trees create their mass mainly through taking carbon from the atmosphere
as part of photosynthesis, rather than mining it from the ground as humans do to create
building materials. Prototype building bricks are now available which mimic this process and
used carbon from the air as part of the process.

The activity shows that we can learn about nature — we can name things, but we can also learn from
nature i.e. how nature does things. Finish by introducing the terms function and strategy which are
defined below. These are key terms which students need to understand to complete the Natural
Entrepreneurs project.

Function

In biomimicry a function refers to an organism’s adaptation which helps it survive and thrive. For
example, the purpose of bear fur is to keep warm, in technical terms its function is to conserve
heat (insulation). Often, ‘designs’ in nature have more than function. A leaf can photosynthesise
(convert energy from the sun into sugar) and it can distribute water (through its veins). Human
products also have functions; a kettle has the functions to both contain water and heat water. In
brief, a function is ‘what it does.’

Strategy

Organisms meet functional needs through biological strategies. This is a characteristic, mechanism
or process which performs the function for them. In the bear example, fur is the strategy for
delivering insulation. In a kettle, electrical energy is transferred into heat energy which increases
the kinetic energy of the water molecules and therefore the temperature of the water. In brief, a
strategy is ‘how it does it.’

Finish with this definition of biomimicry.



Biomimicry

Biomimicry is a practice that learns from and mimics the strategies found in nature to solve
human design challenges—and find hope.

Biomimicry is about valuing nature for what we can learn, not what we can extract, harvest, or
domesticate. In the process, we learn about ourselves, our purpose, and our connection to each

other and our home on earth.

From the Biomimicry Institute (https://biomimicry.org/what-is-biomimicry/)

Activity 2 — Solved by Nature

This is a simple card matching game — the cards are provided as a downloadable resource in a print
ready format (see Planning Delivery on the NatEnt platform). You could provide one set of cards to a
group of students and ask them to match as many examples as they can. Or, provide one card per
student and ask them to find their match with students moving around the classroom.

The cards include:
e A set of cards with an image of an organism and a clue as to what is special about it (double-
sided).
e A set of cards with problems for which one of the organisms is a solution (single-sided).

Once you have used the cards, and students start to realise how nature has inspired human design
solutions, you might wish to show short video clips from the Biomimicry Institute — the Biomimicry in
Action Case Studies are best.

Activity 3 - Find it Out for Yourself

By now students will have a clearer understanding of biomimicry. If time, or as homework, as
students to find three examples of biomimicry online which interest them. For each example, ask
them to describe:

1. The organism and what human design it has inspired.
2. What the human design is mimicking i.e. the function.
3. How this works i.e. the strategy.

Session 3

The purpose of this session is to:
e provide students opportunity to practice identifying functions;
e explore how functions can inspire design ideas; and


https://biomimicry.org/what-is-biomimicry/
https://www.youtube.com/c/BiomimicryOrg/playlists
https://www.youtube.com/c/BiomimicryOrg/playlists

e understand the principles which underpin nature as a sustainable system.

Activity 1 — Function Scavenger Hunt

Students are invited to search the school grounds for as many examples of the listed functions as
they can find. They should collect examples (as long as they do not damage living organisms) to bring
back to the classroom to share.

Discuss what they have found and why. If appropriate, ask if students can think of ideas for applying
the functions into human design.

A list of functions can be found in Annex 1.

Activity 2 — Nature’s Models

In this activity students focus on a single
organism. Ask them to search for an
organism they are interested in from the
school grounds, or prepare some in

advance (plants and insects work well). - @ Tetore = Fonchon - Aepleation
You might need to provide some w,r.u,w{c..,,/
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students to safely capture their selected /

. /chlpa(r
organism. . 7 :
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organism, and then to draw it onto a : /
piece of flipchart paper. They should feedles

then label their drawing with features
they are interested in.

Moseenf

For each feature, they describe the
Function if delivers. Note here that a
Function is always an active verb. The
functions listed in Annex 1 will help. Read through the Identify Functions stage on the NatEnt
platform for more information.

Finally, ask students to think of any applications in the human world for the Functions they have
identified in their chosen organism.

Students can report back their findings to the group. It can be helpful to provide students with
flipchart paper which has the descriptors feature, function and application on the top as a reminder.

To debrief, you could describe the process they have just undergone is called Biomimicry from
Biology to Design. In the NatEnt platform, they will use a similar process called Biomimicry from
Challenge to Biology. The difference is, on the NatEnt platform students will start by identifying a
Challenge they are interested in and then search nature for solutions.



Annex 1 — Functions Scavenger Hunt

Moves through Soil Communicates using Uses the wind
colour

Changes shape Communicates using Stores water
sound

Stores energy Reacts to signals (sound, Attaches temporarily
light or touch)

Cushions impact Transports something Breaks down waste

Reflects light

Absorbs light

Keeps cool

Keeps warm

Provides shade

Provides structure

Provides shelter

Protects against attack






