Schools

Habitats and
Adaptations
(KS3)
Learn more about the interdependence of organisms in an ecosystem and how
these organisms are perfectly adapted for their habitats.

Organisms within an ecosystem are linked and nature is a fine balance. Due
to the climate emergency, environments are changing, and we are seeing
changes in ecological relationships and habitats across the globe. Discover
more about these changes and how this could affect humans in the future.
What you’ll need
•
•
•
•

An area outside with trees/bushes
Learning resources 1-5 in this guide
Pen/pencil
Clipboard

Subjects
Biology, Geography
and Scientific
Evaluation

Learning Objectives:
•
•
•
•
•
•

Interdependence of organisms in an ecosystem e.g. food webs
How organisms affect, and are affected by, their environment.
Variations between species and between individuals of the same species
Changes in the environment causing winners and losers within an ecosystem.
Affects on humans due to changes in species ranges
Scientific reasoning and evaluation

Lesson Plan:
Warm-up/Introduction
Start by discussing how nature and ecosystems are all connected and slight changes to
ecosystems can create many issues for species and potentially effect the way we as humans
live and survive.
This introduction activity will help to learn more about food webs. Give individual students a
mixture of woodland organisms and use string or wool to get the students to create their own
food web. This activity can be done as a whole class or as smaller groups.
Once the students have finished the food web, start
discussing key terms such a producers, primary consumers,
secondary consumers etc. How would food webs change if
one species changed? For example, If the population of
insects were to decrease, more food will become available
for other primary consumers and their populations will
increase. With less insects, some animals such as frogs,
voles and bats will also decrease because there will be no
food for them, possibly impacting the population of foxes
and owl. Foxes and owls, however will have enough food by
eating mice, rabbits, birds etc.

Keyword
Keystone species – A species
that helps to define an entire
ecosystem. Without a
keystone species the entire
ecosystem would be
dramatically different or
cease to exist.

Case Study – Deer in the UK
In the past we were attached to the mainland Europe which meant that the UK had wolves, lynx
and bears roaming around, but these larger apex predators are now gone. This has meant that
the population of deer has exploded (it is estimated that deer population rises by 30% each
year), affecting a lot of our woodlands as they love to eat small trees which has a profound
effect the UK’s entire ecosystem.

First activity: How organisms are adapted to their habitats
Discuss how habitats are different and show the students the different habitats in Learning
Resource 1-3. Discuss the different adaptations that organisms may need for living in these
environments e.g. camouflage, waterproof coat, difference in root depth in plants, hollow bones
in birds etc.
After a quick discussion about habitats, conversations can carry
over to micro-habitats.
Allow the students to explore their school grounds/local
greenspace and search for different micro-habitats using
Learning Resource 4 and see what would live in these microhabitats. Micro-habitats would be under logs, under a leaf pile, in
grass, a puddle, dead wood, specific species of tree, specific
plant.

Fun activity
Micro-habitats are great
for bugs and insects. Go on a
bug hunt and learn more
about our invertebrates.

Discussion: Changing habitats
There are a whole host of reasons why habitats are changing but the current climate crisis is
creating rapid, fundamental shifts in our ecosystems. Due to the warming of the planet, half of
all life is moving to more favourable conditions. Land species are moving an average of more
than 10 miles per decade, but marine species are moving 4 times faster. Atlantic Cod and
Europe’s Purple Emperor butterfly moved more than 125 miles in a single decade.
The climate crisis is not only causing species to move but their reproduction, migration and
emergence times are changing. The time that trees and shrubs leaf out in spring determine the
entire timing of the growing season so with them leafing earlier it can completely change the
ecology of the woodland.
Migratory birds are arriving in the UK earlier each spring and leaving later each autumn because
conditions in the UK are more favourable. One of your most familiar summer visitors, the
swallow, migrates to and from southern Africa each year, is arriving back in the UK 15 days
earlier and breeding 11 days earlier than it did in the 1960s. They are also delaying their return to
southern Africa each autumn, meaning that migratory birds like swallows are spending up to 4
weeks longer in the UK.
Insects are also being affected by the climate crisis due to the increase in extreme and erratic
weather events, in particular bees. All 250 species of bees in the UK are vital for our food
system as they are the primary pollinators for our crops. Without them our food security is at
risk. Due to warmer, wetter winters and the now unreliable seasons, bees find it harder to nest
and feed. Along with these changes, bees are suffering from a loss of habitat due to intensive
farming and land-use change, especially how we manage our gardens. The UK has lost 97% of
wildflower meadows, which is a key habitat for bees.

All species are not shifting at the same speeds and these ecological changes will give us
winners and losers. 1 in every 4 species on the planet is facing extinction, but some species and
individuals of the same species will be better equipped to survive these climate crisis changes
than other. Why is this? Have a brief chat about evolution, natural selection, and survival of the
fittest.

Question time: Should plants and animals that relocate because of climate
change be considered invasive?
• Invasive Species: An organism that harms an environment after being
introduced to it by humans.
• Climate Tracking Species: Organisms that expand from native distributions
into adjacent regions recently made habitable by climate change.

With species moving due to the climate crisis these organisms could pose a threat to our native
species. In traditional definitions, species are classified according to their place i.e. native
species. Non-native species, maybe moving due to the changing climate, are newcomers and
suspect.
A key difference between invasive species and climate tracking species is the distance they
travel. Species moving around due to climate change is only a few hundred miles. Invasive
species move, usually due to human activity, thousands of miles to areas that is completely
different to their origins. Climate tracking species
expand their ranges from largely similar areas
Himalayan Balsam
seeking their preferred conditions.
Examples of invasive species: Himalayan Balsam &
Japanese Knotweed.
Examples of naturalised, non-native species: Horse
chestnut tree (introduced to the UK from Turkey in
the 16th century); Sycamore tree (introduced by the
Romans in 1500s).
With new species arriving in already established and
balance ecosystems, they may potentially cause
chaos and disturbance to the environment through
predation, herbivory, competition etc.
Though 90% cause no lasting damage, around 10%
of these newcomer species become invasive
meaning they can harm the environment, the
economy or human health. We must be prepared for

Japanese Knotweed

these interactions and change the way we traditionally looked at conservation and
management. Environmental legislation has traditionally focused on preserving historical
conditions but with the climate crisis looming and species moving beyond their traditional
ranges these historical ecosystems could inevitably change or disappear. Due to this,
conservation objectives and management may need to be reassessed.

Final activity: New habitats and adaptations
With organisms moving to find more suitable conditions, new ecological communities are
starting to emerge. Species that were dependent on one another for food or shelter are forced
apart whereas other organisms previously separated and now intermingling. This intermingling
is causing interbreeding and hybrid species are being identified across the globe. For example,
Grolar bears (polar bear & grizzly bear). Polar bears have been moving ashore because of the
melting sea ice and Grizzly bears have been moving north because of increasing temperatures
and more time spent out of hibernation.
Allow the students to get creative with this activity, using the space in Learning Resource 5 to
create new organisms perfectly adapted to a specific habitat or environment, or they could
make up their own unique habitat/environment.
This activity can also be linked to another food web activity where they can create a food chain
or web for their new habitat and organisms.
Drawings must be clearly and scientifically labelled with as much information about the
organisms’ adaptations to their habitat. Once the students have finished end with a discussion
and presentation from each group about their new habitat and organisms.

Plenary
Britain has an intensively managed landscape and despite conservation efforts certain habitats
are only pocketed to a small area. Due to this many insects moving north, due to climate change,
will have nowhere to go!
We can try and change the pace of organisms expanded ranges through slashing our carbon
emissions and ensure habitats are diverse and well-connected for our wildlife. This could
include planting trees, planting wildflowers, or leaving a wild patch in your garden.

Optional further learning discussions:
The success of human societies has and will always depend on the natural environment. How
will the shift in species, due to the climate crisis impact on people’s lives? Discuss the
following: economic development, livelihoods, food security, human health & diseases, culture
etc.
Research the pros and cons of rewilding projects across the globe and the UK.
Ongoing monitoring is important for researcher and scientist to learn more about how
populations are changing. Get involved in some citizen science projects such as; RSPB Garden
Bird Watch, the Big Butterfly Count, Woodland Trust’s Nature’s Calendar, Garden Dragon Watch,
Nest Record Scheme and many more!

We would love to see your students learning more about trees! Share your photos with us on
Instagram or twitter /cityoftreesmcr

Learning Resource 1: Desert

Learning Resource 2: Polar region

Learning Resource 3: Woodland

Learning Resource 4: Micro-habitat
Take a walk and write down all the different micro-habitats you find. Describe how it looks and
possible organisms that may live in these micro-habitats.
Group Names…………………………………………………………………………………….
Name of habitat
Example: Cut grass

Description
Light green slightly wet, smooth. Ladybird

Learning Resource 5: Creating your new organism
Chosen habitat: ………………………………………………………………………………….
Creature’s name: ………………………………………………………………………………….

