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	GROUP 14a: LIVING THINGS AND THE PROCESSES OF LIFE – LIVING ON EARTH



Group 14a: Living Things and the Processes of Life – Living on Earth (Animals)

Key question

What are the life processes of animals?

Key ideas behind the key question

Classification of animals

Animals can be placed into two main groups; vertebrates and invertebrates. Vertebrates have backbones and can be placed into one of five classes – mammals, birds, fish, amphibians and reptiles.

Classification keys can be used to group animals in a scientific way. Keys usually consist of a set of written descriptions that have a starting point that is very general with descriptions becoming more and more specific until the description can fit only one animal.

Life processes

Although all animals look different from each other, they all carry out the seven life processes. Something is only alive if it:

· moves

· reproduces

· is sensitive (respond to changes)

· needs nutrition (take in food)

· excretes (get rid of waste)

· respires

· grows.

Rare or extinct animals and how we can protect living things

· Some species have become extinct due to a changing environment while others have been eliminated by the activities of man. Some species are at risk at present due to a drastic reduction in their numbers (endangered species).

· Living things can be protected in a variety of ways, for example national parks, rare breed societies, Scottish Natural Heritage, RSPB, WWF, etc.

· The environment in which living things exist can be protected in a variety of ways, for example recycling, environmentally friendly products, biodegradable products, planning legislation, etc.

Attainment targets

	Attainment outcome – Living Things and the Processes of Life

	Group 14a – Living on Earth (Animals)
	Strand

	Name some common animals using simple keys. LT-C1.3
	Variety and characteristic features

	Give some of the more obvious distinguishing features of the five vertebrate groups. LT-C1.1
	Variety and characteristic features

	Name some common members of the vertebrate groups.    LT-C1.2
	Variety and characteristic features

	Name the life processes common to humans and other animals. LT-C2.1
	The processes of life

	Give examples of living things that are rare or extinct. LT-C3.1
	Interaction of living things with their environment

	Explain how living things in the environment can be protected, and give examples. LT-C3.2
	Interaction of living things with their environment


Finding out pupils’ present understanding

Classification of animals

Spider diagram/concept map

A spider diagram is a way of showing how facts and ideas are connected. In groups pupils use the questions from a set of cards to complete their diagram, resulting in a detailed picture of how much they know and understand about classification of living things. This can be revisited at the end of the topic to see how the pupils’ thinking has moved forward.

Life processes

Bundling activity: How do we know if something is alive?

(a) Pupils work in a group of four or five.

(b) Each member of the group should write down one idea that they think represents a characteristic of a living thing on a strip of paper.

(c) Now the group write down as many other facts or ideas as they can. Each is written on a separate strip of paper.

(d) Each group bundles the strips together and decides on the seven best or most important.

(e) The group arranges the strips in the best order, so that they make a sensible story of what the group knows.

(f) Each group sticks the strips on to a sheet of paper and puts it on the wall. This could then lead to group/class discussion where the pupils suggest or identify questions that they want to explore. As humans and other vertebrates have similar life processes this suggests questions such as, ‘What senses are shared?’, ‘How are these senses used in different animals?’

Rare or extinct animals and how we can protect living things

Newspaper headlines illustrator doing these

Use newspaper headlines as a stimulus for group/class discussion. Through this discussion the teacher should be able to ascertain pupils’ present understanding. Some examples are provided as additional material at the back of the pack.

Protecting living things and the environment

Resources – photographs of scenic places and laminated ‘environmental problem’ cards (included in back of pack).

Organise pupils into small groups. Give each group a selection of photographs of different areas of habitat throughout the world, for example rainforest, woodland, savannah, coastline, etc.

Give each group some questions to discuss about their picture, for example:

· ‘Describe the kind of places you see?’

· ‘What do you like/dislike about the places?’

· ‘Describe what you think it might be like to live there?’

· ‘Who/what might live there?’

· ‘What sounds might you hear?’

Note answers on board. Questions may vary depending on prior knowledge.

Give each group a selection of problems that may affect each scenic photograph.

Ask pupils to think about and discuss ways in which the environment may be harmed/changed by the problem. This exemplifies an approach to Developing Informed Attitudes.

Sample problems

Rainforest

A multinational company has decided to build a clothing factory in the middle of the rainforest. The company will need to build a road to the factory along with a number of buildings and houses for workers. There will be lots of delivery trucks going to and from the factory and wood may be needed for building. What effect could this development have on the surrounding rainforest?

Beach

A foreign oil tanker ran aground last night on nearby rocks. The crew of the tanker have been airlifted to safety, but the vessel still remains stuck on a nasty outcrop of rock. Unfortunately the tanker is carrying a full load of crude oil, which amounts to around 10,000 gallons. There is some damage to the ship and already small pools of oil are floating on the surrounding sea surface. What effect could this tanker have on the surrounding area?

Swampland

A large hotel chain wants to drain the local swampland and build a new five-star hotel with leisure centre, golf course and shopping complex. The swampland is an area of natural beauty and home to a number of rare species, including alligators and insects. What effect could this hotel complex have on the area?

Mountain area

A timber company wants to chop down all the surrounding evergreen trees to sell to an overseas factory. The mountainsides are covered in trees. What effect could this action have on the area?

Loch

A multinational hotel chain wants to build a new resort on the shores of the loch. They will need to use lots of local resources such as earth, sand and water, which they hope to pump from the loch. They will offer sailing, jet skis and lots of other water sports. They expect at least 5000 people to visit each summer. These visitors will also use the local area to walk, picnic and sightsee. What effect could this development have on the surrounding area?

Historic site

The local primary school have spent the day at the castle and its surrounding area. All the pupils had a packed lunch and have not been very careful with their rubbish. The local wildlife includes a rare type of bird. These rare birds are in the middle of nesting. This area is also a popular tourist spot where people stop for lunch.

Pupils’ general misunderstandings

· Humans are not animals

· All birds fly

· Only exotic species can be endangered

· If it lives in water and swims it must be a fish

· Only mammals are animals

Strategies for teaching key ideas

The activities set out below give possible teaching strategies that will challenge pupils’ present understanding.

Classification of animals

· Sorting activity: using cards with pictures of a variety of animals (vertebrates and invertebrates) pupils sort the animals into groups. They can choose any groupings as long as they can explain to a friend how they grouped them. Through discussion move them towards sorting them into the five main vertebrate groups.

· Group research activity. (See ‘Effective Use of ICT’)

· Pupils should have the opportunity to use a simple classification key to identify vertebrates correctly.

	
	How do they breathe?
	How do they reproduce?
	What are they covered in?
	Is their body temperature steady?
	Do they feed their babies milk?

	Fish

e.g. trout, shark, salmon
	Gills
	Lay eggs in water
	Have fins and scales
	No
	No

	Amphibians

e.g. frog, toad, newt
	Born with gills that turn into lungs
	Lay eggs in water
	Damp skin
	No
	No

	Reptiles

e.g. alligator, snake, tortoise
	Lungs
	Lay eggs on land
	Dry scaly skin
	No
	No

	Birds

e.g. penguin, ostrich, falcon
	Lungs
	Lay eggs with a hard shell
	Feathers
	Yes
	No

	Mammals

e.g. dog, whale, lion, bat, seal
	Lungs
	Babies born live
	Body hair and fur
	Yes
	Yes


Using classification keys pupils working with a partner or in groups gather together a collection of toys (could be pictures from a catalogue). The pupils think of a question that separates the toys into two groups; then each question breaks the bigger groups into smaller ones, until they are able to identify the toy. Pupils could use a computer program to make a branching key.

Life processes

· The mnemonic MRS NERG is useful in teaching pupils the seven life processes:

	M – Movement
	R – Reproduction
	S – Sensitivity
	

	N – Nutrition
	E – Excretion
	R – Respiration
	G – Growth


· One or more of these life processes could be studied in greater detail: for example nutrition. Pupils could group animals as herbivores, carnivores and omnivores. They should link any carnivores with the herbivores that they might eat.

· Group activity: Pupils select an animal (possibly from the group they researched earlier in the topic). For this animal they should conduct further research and compile a simple factfile using the seven life processes as sub-headings. This information could be entered into a computer database programme.

Rare or extinct animals and how we can protect living things

· Discuss animals that the pupils know are extinct and those that are endangered. Use a variety of sources of information to locate information on ways in which endangered species could be helped: captive breeding programmes, conservation areas, nature reserves, zoos, rare-breed societies, etc.

· Ask a guest speaker into class to talk about endangered animals for example WWF, RSPB.

· Personal research – see ‘Effective use of ICT’ and ‘Homework ideas’.

· Pupils collect labels and food packaging. In groups they should compile a list of products that are (a) environmentally friendly, (b) biodegradable. Pupils should be able to give reasons for using these products.

Practical investigation

To demonstrate the effect of adding pollution to a stream or pond.

Pupils work in groups of three. Roles as detailed will be assigned to each member.

· Decorate a spoon like a fish.

· Collect a coffee jar and fill with 500 ml of water.

· Collect a small beaker and fill with 100 ml of pollution.

Aim

To show how adding pollution to water may destroy the habitat.

Apparatus

For each group: One large coffee jar, one plastic spoon with fish drawn on with indelible pen, a beaker of ‘pollution’.

Method

Add one spoonful of ‘pollution’ and stir. Can you see the fish in the centre of the jar? Add one spoonful at a time and observe the fish.

Results: (example of results table)

	Number of spoonfuls
	Can you see the fish? (( or ()

	1
	(

	2
	(

	3
	(

	4
	(

	5
	(

	6
	(

	7
	(

	8
	(

	9
	(

	10
	(


Conclusion

The more pollution added, the more the habitat is destroyed.

Variables

· Variables to be kept constant: Jar type, volume of water, spoon (fish).

· Variable that is to be changed: Concentration of ‘pollution’.

Observation

Ensure observations are made with the fish in the centre of the jar as the visibility varies with the depth of water.

Making the ‘pollution’

The ‘pollution’ can be made from 1 ml of brown paint in a beaker of 100 ml of water. For a whole class (10 groups) mix 10 ml in 1000 ml. The water does not need to be very dark to prevent the fish being seen. Take care not to make too concentrated a solution.

Changing the concentration of ‘pollution’

Each group can be given different concentrations of ‘pollution’.

Add 10, 20, 30, 40 ml of the original pollution mix (1 ml paint in 100 ml water) to different beakers and make them all up to 100 ml.

If groups use different concentrations comparisons can be made. Results should show that when pollution is more concentrated it requires less of it to lose sight of the fish and destroy the habitat.

Habitat game (best performed in a gym hall)
Each team of pupils has the same range of animal cards and a poster showing habitats. These should be fixed to different walls in the room.

The aim of the game is that when the teacher calls out an animal group, a member of each team should stick their choice of animal on the picture of its habitat. Each group can choose a different animal to place as long as the teacher knows how many mammals, fish, birds, etc., to call out to give everyone a turn.

At the end of the game, all teams compare each others’ habitat picture for accuracy and award each other points for having animals in the correct habitat.

After the game, the photographed posters can be used in conjunction with the selection of problems.

Extinction game

Learning outcome

To show that each species competes against others for food, their environment and to rear young. If they do not have these things then they become extinct.

Use the three species on the diagram below as group names. Form three teams of equal numbers.

Resources

The game needs a gym hall or outdoor space. There may need be two identical games run to cope with the numbers in the class.

Equipment required (any three differently shaped items)

· 13 beanbags – representing the environment

· 13 balls – representing food

· 13 hoops –representing rearing young

allows three rounds, for each factor (add three objects for every additional round)

· six containers (three hoops, three buckets same for each team)

· three benches.

Organisation

The three teams are placed equidistant from each other in the hall.

	In the centre of the three groups are seven bean bags, they represent food for the species under threat. The use of benches to form the triangle prevents the migration of the species.

Rules

· Each member of the groups has a number. When this is called they run out to collect the food.

· Only one piece of food can be taken at one time. Food can be taken from the other species.

· The members of the groups continue taking food until one group has three pieces of food.

· Once a group has three pieces the game ends. The winning group keeps its three pieces of food, placed in a container until the final count up at the end. The other species do not keep any of their objects.
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The game starts again using seven differently shaped objects in the centre to represent the animals’ environment. A different number is called and they compete for the environment. The winners keep the three shapes for the final count.

The game starts again with a third shape to represent the ability to produce young. A different number is called and the winners keep the spoils.

To ensure fair play:

· only one factor (bean bag) is to be taken at one time

· if the object bounces out of the container the running member is the only one who can replace it.

Finish point

At this point it is possible for one group to have all three survival factors, but unlikely. Allow the game to run for several more rounds calling different numbers each time. The end result is likely to be that not all the groups collect food, environment and young, therefore they become extinct. Or, if they all collect the three factors, one species will be more successful.

Game variations

On completion of each round, when one species has won, the two remaining species can be killed off and removed from the game. For example: If number ‘5’ has been called, and the tigers win the three balls (food), the number ‘5’s from the gorillas and chimpanzees are asked to sit out (killed). The members of the species most at risk will slowly decline until it becomes extinct. From the other two groups the rarest animals can be found by counting the remaining members of the species. The pupils should be able to decide which species is extinct and which is the rarest.

Where there are two simultaneous games running then after the first game, the teams can be reshuffled to allow competition among different species. Pupils should discover that your chances of survival depends who you are competing against.

Where there is only one set of three teams, the teams can be reformed. Pupils should see that their survival depends on the strength of the members of their group.

The game can be run with four teams but takes longer to complete each round. For four teams you are required to start with nine objects. 

Comments

Our object representing the young was spare gym shoes. The pupils started to discuss the prevalence of twins (matching pairs) within the species.

How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Practical

· Pupils can use simple branched keys to identify animals.

· Pupils can make simple branched keys that correctly identify members of a group.

Pupils describing ideas

· Pupils can describe how animals can be categorised into five groups.

· Pupils can describe in simple terms the seven life processes.

· Pupils can describe some of the reasons for extinction for example climate change, predators, lack of food.

· Pupils can describe ways in which animals and the environment are protected.

Pupils presenting ideas

· Pupils can present their ideas in the following ways.

· Describe the key features of vertebrates, namely they have a backbone made up of small bones called vertebrae inside their body.

· Name the five vertebrate groups: fish, amphibians, reptiles, birds and mammals.

· Describe the key distinguishing features for each of the groups.

· Describe in simple terms the seven life processes: movement, reproduction, nutrition, sensitivity, growth, excretion and respiration.

· Identify some animals that are rare or endangered for example giant panda, capercaillie.

· Identify some animals that are extinct, for example types of dinosaur, dodo.

Checking questions

· What are the names of some common members of the amphibian group?

· How could climate change result in extinction of an animal species?

· What can individuals do to try to protect endangered species?

Pupil explanation

· How would you explain these new ideas to someone else? (brother, sister, friend)

Reflective questioning

· How has your attitude towards animals changed since beginning this topic?

· Is there anything that you have learned in this topic you found difficult?

· Is there anything that you have learned in this topic that surprised you?

Key words

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

amphibians, backbones, biodegradable, birds, bones, branched key, classification, conservation, endangered, environment, environmentally friendly, excretion, extinct, feathers, fish, fur, growth, habitat, hair, mammals, movement, nutrition, pollution, rare, reproduction, reptiles, respiration, scales, sensitivity, vertebrates.

Related science concepts already covered

· Group 8 – Plants and Animals

· Group 11 – Minibeasts

Future learning

· Group 14b – Plants

· Group 17 – The Human Body and Reproduction

· Group 21 – Our Environment

Effective use of ICT

· Group/personal research activity: Research from a variety of sources the distinguishing features of a vertebrate group or information on an endangered animal. Record the findings and prepare a presentation for the rest of the group.

· A branching database software package can be used to create and use a branching database (sometimes called a binary tree). This is like using ‘20 questions’ to identify something such as an insect, a rock or a musical instrument.

Innovative homework

· For a given habitat, pupils create an animal. This could be a detailed drawing or be made from Plasticine. The pupils bring their creatures to school and describe them to the other members of the group. These descriptions should include physical appearance, lifestyle and feeding. Groups use their creatures to design a classification key. Creatures could be swapped from group to group and any necessary alterations to classification keys made.

· Personal research activity – use a variety of sources of information to research an animal that is facing extinction.

· Pupils can think about ways in which their local environment is protected. This can lead to a range of skills being used, including internet research, writing letters to WWF, SEPA, etc., producing leaflets and posters.

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.













1 Useful resources


‘Let’s Think Through Science’, nfer Nelson


Animals – Stage Two Science, Channel 4


Primary Science Kit, NelsonThornes


‘Concept Cartoons in Science Education’, CD-ROM Stuart Naylor and Brenda Keogh


FlexiTREE 2, Flexible Software
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