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Group 21: Our Environment
Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· How do living things interact with the environment?

· Why does the environment change?

Key ideas behind the key questions

· Plants have particular adaptations, which make them suited to their specific environment.

· Animals have particular adaptations, which make them suited to their specific environment.

· Humans can disturb or destroy an environment, to the point that plants and animals are no longer able to live there.

· Humans can enhance an environment, to the point that plants and animals are able to flourish there.

· A woodland or a pond is in fact an ecosystem. Within each ecosystem there will be found a number of different habitats, for example within a seaside ecosystem there will be rock-pool habitats and sand habitats, etc.

· A habitat is a place where an organism lives.

Attainment targets

	Attainment outcome – Living Things and The Processes of Life

	Group 21 – Our Environment
	Strand

	Describe examples of human impact on the environment that have brought about beneficial changes and examples that have detrimental effects. LT-D3.1
	Interaction of Living things with their environment

	Give examples of how plants and animals are suited to their environment.          LT-D3.2
	Interaction of Living things with their environment

	Explain how responses to changes in the environment might increase the chances of survival. LT-D3.3
	Interaction of Living things with their environment

	Create and use keys to identify living things. LT-E1.2
	Variety and characteristic features


Finding out pupils’ present understanding

Pupils’ general misunderstandings

· No people, no animals
· Trees, shrubs and such like are all planted by man.

· Dinosaurs and cavemen existed at the same time. Pupils commonly believe that this is true however dinosaurs died out many millions of years before man existed.

· Humans are responsible for the extinction of the dinosaurs. A huge meteorite crashing into the earth 65 million years ago most probably wiped out dinosaurs. Man did not exist at that time or would probably have been wiped out too. Once the Earth lost the dinosaurs, mammals like ourselves then got the chance to thrive and eventually dominate the earth just as the reptilian dinosaurs once did.

· Winter weather can be predicted by studying the thickness of the fur of some animals. Animal fur thickens to the same degree every year as their bodies prepare for winter. The animal can not predict the severity of the weather so studying its thickness would be of no benefit for this purpose.

· Snakes have no backbone. Pupils commonly believe that snakes have no backbone because of the shape of their bodies. However as snakes are reptiles and therefore vertebrates, they do indeed have a spine.

· Worms and snakes are the same type of animal. Pupils believe this probably because they look similar. Worms, however, are invertebrates with no backbone, and snakes are vertebrates.

· Polar bears and penguins share the same environment. Pupils often confuse species from the two polar regions and assume that all animals inhabit both. However polar bear are found only in the Arctic or North Polar Region and penguins only at the Antarctic or South Polar Region.

· Penguins are fish. Penguins are birds because they lay eggs and are warm blooded.

· Camels carry water in their humps. Pupils often think this because they know that camels can survive in the desert for a long time without water. While this is true it is not water in the hump but fat, which sustains the camel for long, dry periods.

· Spiders are insects. They are actually arachnids as they have four pairs of legs.

· Dolphins and whales are fish. Dolphins and whales are mammals. They are warm blooded, give birth to live young and suckle their young.

· Woodlice move directly to conditions that they prefer. They move faster in unsuitable areas and when they reach conditions that they prefer they move less, so to stay in this area.

Our surroundings and the way people have changed them

Through drawing

Find out what pupils know by asking them to draw what their surrounding area:

· looks like now

· would have looked like before people came

· would look like if people went away.

Where do plants and animals live?

Through brainstorming

· List as many different sorts of places animals might live.

· Which animals and plants live:

· in the air

· in water

· on land

· under the ground?

· What kinds of plants and animals live in, for example:
· a pond

· a wood

· a wall

· the soil

· a rockpool?

Formative assessment

Pupils should be able to demonstrate through their drawings and oral responses that they are becoming aware of the environmental factors that affect animals and plants and make the animals and plants suited to a particular habitat.

Strategies for teaching key ideas

Research studies – ending with presentation

Undertaken individually, in pairs or groups as appropriate, using all forms of reference materials the pupils:

1. choose one of the following habitats:

· a hot desert

· a rainforest

· an area of snow and ice

2. find information about this habitat

3. write a report that gives information about:

· what the habitat is like

· the names of different animals, birds and plants that can be found in that habitat

4. choose one plant and explain what features it has to enable it to survive in its extreme habitat

5. choose one animal and explain what features it has to enable it to survive in its extreme habitat

6. present findings to the class/school.

Teaching points

·  ‘Extreme’ climates have an impact on the survival of plants and animals.

· Animals have adapted in a great variety of ways to cope with the habitats in which they live.

· Plants have adapted in a great variety of ways to cope with the habitats in which they grow.

Research studies – fact file

Find out about one animal that is in danger of extinction:

· where it lives and under what conditions

· what it eats

· what its habits are

· how it is adapted for living in that area

and

· what is happening that is putting its life in danger.

Prior knowledge

· Some understanding of one or two issues but not comprehensive.

Teaching point

· Greater understanding of a variety of factors having impact on animals.

Hands on

Study of different local habitats

Depending on your circumstances, identify at least two different habitats, be it pond, woodland, under hedge, under bark, etc.

· Tell the pupils that before they go out to investigate what lives in these habitats they are going to think about all the differences that can be found between:

· minibeasts (low on the food chain)

· plants.

· The pupils then make two lists of questions that are to be answered, one for plants and one for animals, in order to make an identification key.

· If familiar with safety issues, the use of magnifying glasses, pooters, etc., is to be allowed. Take the pupils out to their allocated habitat and ask them to answer these questions about five minibeasts and five flowers in that area. Within these different habitats they should sketch (illustrating their particular distinguishing features) and/or collect samples of the different plants and animals that live there.

Pupils should be encouraged to show respect for any creatures collected for observation and return them to their original place. With plants, care should be taken to collect the minimum number possible.
(Data could be used to create databases for animals and plants.)

· Pupils should use books, the internet and what they have learned in using identification keys to help identify the plants and animals that they find in the chosen habitat (e.g. pond). They should note the features of the habitat that might affect the types of plants, and animals that live there (for example the water is fresh and clear). They should relate these habitat features to ways in which the animals and plants seem to be suited to them (for example the plants in the water get plenty of sunlight). This information can form the basis of a class display. You may wish to use the following headings.

	Animals found
	How these animals are suited
	
	Plants found
	How these plants are suited

	
	
	
	
	


Contrasting habitat

The pupils should then explore a contrasting habitat; something that cannot be found in their locality, for example a seashore habitat. If possible, a visit should be arranged. As before they should sketch and/or collect examples of the type of plants and animals that they find there. Again, examples should be identified and the habitat should be explored to show how these types of plants and animals are suited to living there. This information should form the basis for a class display and the contrasting features of the habitat and differing characteristics of the plants and animals found there should be discussed and noted.

· Using these animals and plants construct a simple food pyramid, extending it to beyond those identified.

Through discussion identify:

· how the action of humans might put the survival of these plants and animals at risk

· what effect such actions would have on the producers, primary and secondary consumers

· ways that their environment may be enhanced.

Teaching points

· Revision of work on minibeasts
· Understanding of food pyramid

· Effect of destroying/harming one layer of the food chain

· Pesticides, water pollution, bulldozers, felling of trees, cementing, draining wet areas.

Pyramid of life through drama

‘Food chains and feeding relationships’, Outdoor, Indoors, Pearson Publishing, p. 37

Activity 1 – The Pyramid

· Ask the pupils to think of the names of plants, trees, flowers, etc., found locally.

· Choose best answers from half the class and ask them to sit on the floor.

· Ask the rest to think of the names of birds, animals or insects found locally, that eat any of these plants.

· Choose the best ideas, all but three or four of them.

· Ask the three or four pupils to choose a mammal or bird that eats the creatures. They stand in the last row.

Teaching point

· There are more plants than herbivores, and more herbivores than carnivores.

Activity 2 – Energy Wastage

The class can model the collection of energy from plants (producers) – flowers in this case – by herbivores (primary consumers) – bees.

· Most of the class stands still, scattered around the area as flowers. Three or four pupils are bees.

· The bees have to collect nectar (small balls?) from the flowers and return it to the hive (the teacher) after each flower. Becomes evident they must expend a lot of energy just collecting the food.

· Add two more pupils to the scenario as ‘bee-eaters, trying to catch the bees as they try to collect their food!

Teaching point

· Energy is wasted at each stage of the food chain.

· In order to collect food from the plants they must expend energy of their own.

· Energy wastage can be seen at each stage of the food chain.

Activity 3 – Pesticides

· Get the pupils to go back into their pyramid. The pupils at the top if the pyramid are feeling smug at this point! But …

· Explain you are a farmer spraying your crop for weeds. Explain that this may not kill the flowers but the poisoned spray will be on them none the less.

· Now get the ‘animals’ in the second row to ‘eat’ the plants and spray from the first row, and the next and next, demonstrating the building up and devastation that can be caused to the food chain.

Teaching point

· Pesticides do not have to kill plants to affect the habitat.

Activity 4 – Creating and using keys to identify animals

· A collection of images of animal and insects should be gathered. The pupils are given a selection of these images in groups and are asked to sort them in any way that they wish. Once they have done this discuss with the groups their reasons for sorting in the way they have chosen.

· Can the other pupils guess, by looking at the groupings, what they have used as their criteria, for example have they been grouped by size, colour, number of legs, etc.?

· Can another group sort them differently?

· How many different ways can the class come up with?

· See prior learning – pupils should be familiar with the two main categories, namely vertebrates (animals with a backbone/skeleton) and invertebrates (animals with no backbone).

· The vertebrate group is further divided into five sections, namely mammals, fish, birds, reptiles and amphibians.

· Help the pupils brainstorm the common characteristics of each group.

· The correct key features are as follows.

Mammals:

· are warm blooded

· have hair or fur

· have mammary glands that produce milk

· give birth to live young.

Birds:

· are warm blooded

· have wings

· have feathers

· lay eggs.

Fish:

· are cold blooded

· live in water

· lay eggs

· have fins

· breathe with gills.

Reptiles:

· are cold blooded

· have dry scaly skins

· lay eggs.

Amphibians:

· are cold blooded

· can live on land or in the water

· have moist skins

· lay eggs in water.

Invertebrate groups have soft inner bodies and have a skeleton on the outside. This outer skeleton, often like a shell, is known as an exoskeleton. It supports their bodies. Invertebrates can be further divided into:

· segmented worms (body has many segments, no legs)

· arthropods (jointed legs)

· molluscs (soft body, usually has a shell, no legs).

The arthropod group is very big so it is divided further by number of legs:

· 6 legs – insects

· 8 legs – spiders (arachnids)

· 10–20 legs – crustaceans

· more than 20 legs – myriapods.

Pupils should have lots of experiences of grouping the different living things.

From prior learning pupils should have used simple branch keys, for example:

 SHAPE  \* MERGEFORMAT 



The pupils should be encouraged to walk through a key using simple yes/no questions. The key could be mapped out on the floor for the pupils to walk through. At the end the animal should be in the correct group. You can also make up a key of pupils in the class or a key of staff. Pictures of cartoon characters, for example The Simpsons can also be used to make up keys. This can be quite a fun activity.

Draw the key on the board. Do lots of different examples. With a selection of images and a blank yes/no key the pupils could work in trios or pairs to identify the animals. Pupils should convert their branched keys into paired statement keys and then construct their own paired statement keys, for example:

1. Has stripes … Zebra

Has no stripes … go to 2

2. Has spots … Leopard

Has no spots … go to 3

3. Has feathers … Duck

Has no feathers … Frog

When using branched statement keys a good tip is always to have one fewer question than the number of organisms to identify, for example four organisms, three questions.

Keys can also be produced using simple computer programmes. Once pupils have had lots of practice making and using keys they should go out into the local environment and select a number of living things or objects, for example leaves, to take back to the class and identify using a key.

Once they are confident at this the pupils could construct their own identification keys for a group of images that needs to be sorted. They have to remember to ask questions that require a yes/no answer. A good way to introduce this is to play a game of ‘Guess who I am?’ One pupil (or the teacher) thinks of a famous person. The others in the class ask questions, which require a ‘yes’ or ‘no’ answer until they can identify who it is. The questions must also be questions of fact and not opinion, for example ‘Is this person good-looking?’, etc. This helps get the pupils into they way of asking yes/no questions to help with identification.

Constructing keys can be hard for pupils so the number of organisms should be kept to a minimum. They should also remember always to make two groups only at each stage; often they put in three statements.

After this lesson pupils should be able to:

· investigate the responses of plants to changes in light or temperature
· investigate the responses in small animals to light and moisture
· draw conclusions as to how response to changes in environmental conditions increases the chances of survival.
Activity 5 – Plant and animal response to changes in the environment

Plant adaptation

Discuss with the pupils that just as humans need food, shelter and warmth in order to survive so do plants and animals.

For plants to grow they need light, water and the correct temperature. Plants, like human are sensitive to changes in their environment. They need to make responses that allow them to adapt to these changes. Sometimes their response may eventually ensure the long-term survival of their species, just like the cactus.

Plants are sensitive to the available light in the environment. Plant shoots grow towards the light because light from the sun is needed to make food. Food gives them energy to move and grow. Plants take in light through their leaves and some plants will turn their leaves towards the sun to take in as much light as they can.

Making a plant maze

We can see if plants move toward the light using a plant maze.

You will need:

1. a long cardboard box

2. two pieces of card to fit inside

3. a pot of compost

4. runner bean or broad-bean seeds (pre-soak the day before)

5. scissors

6. a jug of water.

1. Cut a large window at one end of the box.

2. Cut a window in each piece of card.

3. Plant the bean seed in the pot of compost and water it.

4. Fit one of the pieces of card into the box.

5. Stand the box in a warm, light place.

6. Put in the second piece of cardboard when the plant grows.

7. Record the pattern the seedling grows in as it bends to get through the windows to reach the light.

Results could be recorded in the following way.


[image: image2]
Investigation

What are the best conditions for seeds to grow?

Resources

· Cress seeds/Broad beans

· Plastic containers

· Growing medium, for example cotton wool, kitchen paper, soil

Variables

Pupils should be asked to identify what variable may affect the seed growth. These are:

· intensity/level/amount of light

· volume/amount of water (ml)

· amount of heat (temp. degrees centigrade)

· weight/volume/amount of soil.

Note: in Standard Grade the word ‘amount’ is not allowed to quantify. It would be a good idea to introduce correct terms here but also to accept the word ‘amount’.

Investigate one variable at a time. Make sure all other variables are kept the same. Ten seeds per pot are ideal. The same type of containers should be used throughout.

The seeds should be checked every day for a week. If conditions are good they should germinate after three or four days.

Pupil response sheets to accompany this investigation are located within NLC Science Practical Investigation Pack.

Animal adaptation

Small animals such as woodlice and maggots are sensitive to changes in their local environment. They respond to changes in the levels of light and moisture available. Woodlice can be found under old bits of wood or stones lying outside or can be collected in a pitfall trap or using a pooter. Maggots can be bought from any fishing shop or pet store.

Tip: If using maggots, do not keep them too long! They will turn into bluebottles. Any small animals used should be released back into the wild once finished with.

We can observe their responses in the classroom by using a Choice Chamber. A choice chamber allows one variable environmental factor to be investigated at a time, for example light and dark. The animals are placed in the choice chamber and we observe how they behave in it. A typical choice chamber can be made from any plastic container, for example a margarine tub or a clear plastic food container.

Investigating the response of small animals to light

To investigate the response of small animals to light, a choice chamber is set up as shown below. One side is covered with black paper to keep it dark and the other side is left in the light.

	Light side
	Dark side



[image: image3]
· Place 10 small animals into the choice chamber.

· Start a stopwatch when all of the animals are in, for a period of 10 minutes.

· Record after each minute how many animals you see on the light and dark sides of the choice chamber.

A results table could be constructed as below.

	Time (minutes)
	Number of animals

	
	Light side


	Dark side


A conclusion should be drawn after 10 minutes as to which side of the choice chamber the animals favour.

Most should be found on the dark side. Small animals, such as woodlice, prefer to be in a dark place, for example under fallen leaves or rotten wood. If they are put out into the light they can be easily seen and may be eaten by predators, such as small birds. Therefore, spending most of their time in dark places gives them shelter and improves their individual survival chances.

Investigating the response of small animals to moisture

To investigate the response of animals to moisture, a choice chamber should be set up as shown.

One side should have wet cotton wool placed at the bottom and the other side dry cotton wool. The dry cotton wool should not touch the wet cotton wool.

	Dry side
	Wet side
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· Ten small animals should be placed in the choice chamber.

· Start a stopwatch when all of the animals are in for a period of 10 minutes.

· Record after each minute how many animals you see on the wet and dry sides of the choice chamber.

A results table could be constructed as below.

	Time (minutes)
	Number of animals

	
	Dry side


	Wet side


You may wish to repeat this investigation or gather a class set of results to see what trend was found.

A conclusion should be drawn after 10 minutes as to which side of the choice chamber the animals favour.

Most should be found on the wet side. This is of survival value to small animals such as woodlice because they need to avoid drying out. If their exoskeleton gets too dry it will crack. They also need to keep their bodies moist to help them breathe efficiently. This is because they breathe through gills, which must be kept moist in order to function.

Small animals living in water

Brine shrimps, and two related species, ‘sea monkeys‘ and daphnia, are animals, which live in water. These animals can be acquired for any pet shop for a few pounds. These animals have many interesting features, one of these being that they will move towards light (though young brine shrimps will move more readily than adults will).

A brine shrimp tank can be used like a choice chamber to demonstrate their response to light. Two investigations to try are:

1. Cover the tank with a dark cloth or black paper for at least an hour.

After this time if you remove a small section of clot, the brine shrimp will cluster together at that point of light. Reveal another point of light and they will move to where it is, as shown.
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2. Cover half the tank with black paper and leave the other half in the light. Watch the brine shrimp for 15 minutes and observe where most are located.
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Brine shrimp feed on floating food particles, which they can see more clearly at light. It may be of survival value for the young to feed during the hours of daylight and obtain warmth from the sun. The adults may be more wary due to the threat of predators.

If possible set up a tank containing sea monkeys and watch their behaviour for yourself!

How do we know that understanding has progressed?

Pupil presenting ideas

Following research work on plant and animal from:

· a hot desert

· a rain-forest

· an area of snow and ice

pupils will, through their talk, demonstrate understanding of plants and animals having physical adaptations to ensure their survival in their particular habitat.

After this lesson pupils should be able to:

· prepare and present a presentation on a local area outlining a strategy for improvement and the benefits this would bring to the local community

· through the construction of a fact file on an endangered species, demonstrate awareness of how the action of humans can cause the demise of a species, be it plant or animal

· research environmental changes at national and international level and be able to make a presentation, for example poster or PowerPoint, illustrating the value of these changes

· produce simple keys to identify given groups, for example shells from a beach, leaves from trees, etc.

· use published keys to identify a wide range of different plants and animals.

Pupil–teacher discussions

After collecting information on plants and minibeasts found in our locality:

· Demonstrate understanding of how we destroy habitats with our actions but also how we can enhance them
· demonstrate through responses that the environment can have an effect on the survival of individuals and species.

Key words

The pupils begin to use the following words correctly within a scientific context.

Environment, habitat, conservation, organisms, features, vertebrate, invertebrate, food chain, predator, prey, pesticides, producers, consumers, herbivore, carnivore, omnivore, pollution, extinct, classification, renewable, alternative fuels, fossil, emissions, turbines, species, germination, responses, stimulus.

Related science concepts already covered

It is important to build on pupils’ prior learning.

· Primary 4 Group 11 Minibeasts

· Primary 5 Group 14 Living on Earth – Plants/Animals

Future learning

From these lessons future learning can continue through:

· S1 Group 26 Energy, Flow and Living Things; Group 27 Towards Evolution

· S2 Group 32 Biotechnology; Group 33 Cells

· INT 1 Biology: Unit 2 Biotechnology Industries

· INT 1 MER: Unit 1 Environmental Issues.

Effective use of ICT

· Data handling

· Research on internet

· Digital camera

· Use computer programmes to identify different plants and animals.

· Use appropriate branched and paired statement key software.

Innovative homework

1. Some of the research tasks referred to earlier in the exemplar may be appropriate as homework activities.

2. Pupils can be encouraged to look for newspaper/magazine articles relating to ways in which humans, animals and plant life interact or are influenced by their environment.

3. Watch appropriate documentary programmes on TV, relating to environmental issues and report/discuss with classmates.

4. Pupils are given Plasticine and are asked to create an imaginary animal that lives in a particular type of environment. They bring their animal back to school and describe how the animal has adapted/evolved to help it live in a particular habitat.

Checklist for formative assessment

1. Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.

Resources/useful teaching material

· Science Resource File KS2, LCP

· Outdoor, Indoors, Pearson Publishing

· Animals and Plants, Scholastic/Essential Science, p. 13

· Life Processes and Living Things KS Levels C–E , Curriculum Bank

· Active Science 6, Belair, pp. 48, 49

· Homework 3, Acer Publications ‘Science’

· Assessing Science KS2, Brilliant Publications, pp. 54, 55

· Living Things In Their Environment (Teachers’ Guide), WWF/Nuffield Primary Science

· The Science Quiz Book (Quiz 35 & 41), Quiz Books

Concept cartoons: excellent for discussion starters

7.2 Worms

7.3 Plants and Animals

7.4 Blackbirds

7.10 Rabbits and Foxes

7.11 Cactus Spines

See: www.conceptcartoons.com
Videos

· Channel 4 stage 2 Science

· Habitats

Viewtech

Ecology for beginners: Why do plants grow where they do?

Amazing Animals

Animal Survivors

Books

· Grazia Nidasio, Stefi visits the countryside

· Steven Seidenberg, Ecology and Conservation
Useful contacts

Greenpeace

Canonbury Villas

London N1 2PN

Tel: 020 7865 8100

Fax: 020 7865 8200

E-mail: info@uk.greenpeace.org
Friends of the Earth

26–28 Underwood St

London

N1 7JQ

Info service: 0808 800 1111

Other enquiries: 020 7490 1555

E-mail: info@foe.co.uk
Internet

Schoolzone www.schoolzone.co.uk
Collins ‘Spark Island’ (Need password.) www.sparksland.com
Ask Jeeves – ‘How do animals adapt to their habitat?’

Ask Jeeves – ‘How do plants adapt to their habitat?’

Websites

Misconceptions:

· www.amasci.co/miscon/opphys.html
· www.seamonkeys.com
· www.seamonkeyworship.com
Classification:

· www.scishop.org/sitebuilder/variation
· www.scishop/sitebuilder/insects1
Animal adaptation

The following questions could be given to the pupils to research or discuss.

	Why do camels have:

	· large eyes with long curly eyelashes?

It helps to keep out sand.

	· thick eyebrows?

They protect eyes from strong sunlight.

	· small ears covered with hair inside and out?

It helps to keep out sand.

	· a hump of fat on their backs?

They use the fat to provide energy if there is no food about.

	· only two toes on each foot and a hoof on each toe and a pad that joins the two toes and acts as a cushion that spreads out when the camel walks?

It helps the camels to walk on sand.


	Why do polar bears have:

	· long bodies with long necks?

· streamlined bodies?

It helps for swimming.

	· large paws that spread out under the animal’s weight when it walks?

The paws act as snowshoes and help the bears walk on snow.

	· claws on each paw?

It helps the bears walk on slippery surfaces.

	· a sole on each paw with a thick black pad with bumps and hair between toes?

It helps stop the bears from slipping on ice.

	· black skin?

Black skin helps absorb heat from the sun.

	· covered in thick, oily fur?

Oily fur prevents water being absorbed.

	· thick under-hair and clear, hollow outer-hair that makes them appear white?

Under hair insulates body, outer hair reflects sunlight down shaft to help heat the body.
· a thick layer of blubber?

To keep them warm.


	Why does a cactus have:

	· smooth, waxy skin?

It helps to prevent evaporation of water, retaining more for the plant.

	· skin covered with spikes?

Spikes help cool outer skin, redirect wind and insulate the plant. They also prevent animals eating the plant, as it would be a good source of water in a very dry area.

	· branches that grow upwards?

It helps catch and soak up rainwater.

	· to store water but doesn’t need much to survive?

It helps it to survive for long, dry spells without any rain.

	· spines instead of leaves?

The cactus has reduced its leaves to spines to reduce surface area and therefore cut down water loss through evaporation.

	· long roots?

The long roots help it to obtain water from deep in the ground.
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