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Worksheets available

	No.
	Title
	Type

	G1.1
	Choice chambers
	Homework (write-on)

	G1.2
	Investigating a hedgerow community
	Practical (reusable)

	G1.3
	Identification sheet
	Practical (reusable)


Objectives

Students should learn:

· what a habitat must provide for the animals and plants that live there.

· the difference between a population and a community.

· how to sample small animals in a community.

Key words: community, habitat, offspring, population. 

Starter

Main

Plenary

Extension/home work

Points to note

· It may be useful to introduce the spread by discussing some of the more diverse habitats where animals and plants live, or perhaps matching up particular animals and plants to places where they are found.

· It is also worth considering that habitats vary in size from perhaps a m2 of garden or woodland for a small insect to an entire planet in the case of humans.

· It may be useful to emphasise the difference between the terms community and population as this is something that many students find confusing.
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1 Hedgerow community In investigation G1.2, students will investigate which animals live in

a hedgerow community. Students can use worksheets G1.2 and G1.3 to help them to sample and identify a number of small invertebrates. It should be stressed that all animals sampled should be handled with care and returned to where they were found. It is useful for staff to survey an area first to make sure that it is appropriate and that the invertebrates found there are included on the identification sheet. It is also advisable to check the area for any hazards such as broken glass.

If there is no suitable location nearby, the exercise could be included as part of a field trip along with practical G9.2 in which students sample plant populations using a quadrat.

Students should wash their hands after handling any animals. Only one student from each group should use the pooter unless there is access to disinfectant for cleaning the mouth piece. Staff should also warn hay-fever sufferers that certain activities such as using the sweep net may generate lots of airborne pollen.

Apparatus

30 to 60 min (depending on size and location of habitat being investigated)

Binoculars (if available); hand lens; pooter; sweep net; small paint brush; specimen dish; plastic cup or yoghurt carton; white sheet (or newspaper); worksheets G1.2 and G1.3.
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Worksheets available

	No.
	Title
	Type

	G2.1
	More about adaptation
	Homework (reusable)


Objectives

Students should learn:

· how the polar bear is adapted to living in arctic conditions.

· how the camel is adapted to living in desert conditions.

· how the cactus is adapted to living in arid conditions.

· that an animal’s surface area to body ratio affects heat loss.

Key words: adaptation, adapted, camouflage, habitat, survive. 

Starter

Main

Plenary

Extension/home work

Points to note

· It will be useful to introduce the spread by discussing some of the more extreme habitats where animals and plants live and what problems they may face there. Students could consider habitats such as the bottom of the sea, the top of a mountain, the frozen ice caps, the desert or the jungle. It is also worth emphasising at some stage in the lesson that animals and plants don’t necessarily have to live in harsh or threatening conditions to show adaptations.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	G3.1
	More about food chains
	Homework (reusable)


Objectives

Students should learn:

· how to construct and interpret food chains.

· how to construct and interpret pyramids of numbers.

· the meaning of the terms producer, consumer, herbivore and carnivore.

Key words: carnivore, consumer, food chain, herbivore, producer, pyramid of numbers.

Starter

Main

Plenary

Extension/home work

Points to note

· Most of this work will have been covered at Key Stage 3. It will need revisiting though, as the ideas covered and the terms used appear in later spreads.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	G4.1
	Food chains and pyramids
	Homework (write-on)


Objectives

Students should learn:

· the meaning of the term biomass.

· why pyramids of numbers are not always pyramid shaped.

· why pyramids of biomass are nearly always pyramid shaped.

· how to construct and interpret pyramids of biomass.

· how energy is lost and used up at each step of a food chain.

Key words: biomass, pyramid of biomass. 

Starter

Main

Plenary

Extension/home work

Points to note

· Students sometimes have difficulty with the term ‘biomass’ and what this means at any particular step in a food chain. It is sometimes useful to imagine that the students in the class are in a food chain and are eaten by a predator like a lion. If the lion eats 30 students a year (or however many are in the class) then their combined masses would represent the biomass at that step of the food chain.

· When introducing the idea of how energy is lost at each stage of a food chain, students could start off by thinking about the actual mass of food they eat in any one day, and then considering the fact that their body mass stays relatively stable. This could then lead to a discussion on what has happened to the food they have eaten.

· It should be emphasised that pyramids of biomass are nearly always pyramid shaped, especially as students may be asked to draw one as part of an exam question.

· Worksheet G4.1 revises the material covered so far in this module.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Food webs

Worksheets available:

	No.
	Title
	Type

	G5.1
	More about webs
	Homework (write-on)

	G5.2
	Food web cut-out
	Classwork (cut and stick)


Objectives

Students should learn:

· how to construct and interpret food webs.

· why all consumers depend on plants for their food.

· how plants make their food in photosynthesis.

· why all living things depend on light energy.

Key words: carnivore, consumer, food webs, herbivore, photosynthesis, producer. 

Starter

Main

Plenary

Extension/home work

Points to note

· Students who have difficulty with question 4 could be given an outline food web to complete using the information provided (similar to the outline provided for question 1 on worksheet G5.1). They could complete the outline first before cutting and sticking their completed food web together using worksheet G5.2.

· All pupils can use worksheet G5.2 to produce a poster showing the food web, after completion of question 4.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	G6.1
	Otters against minks
	Homework (reusable)


Objectives

Students should learn:

· that animals may compete for food and space to shelter and breed.

· that plants may compete for light, carbon dioxide, water, nutrients and space.

· that animals or plants that are well adapted to their habitat are more likely to survive when resources are scarce.

Key words: adapted, compete, competition. 

Starter

Main

Plenary

Extension/home work

Points to note

· It should be pointed out that competition can take place between animals or plants of the same species as well as between different species.

· It should be emphasised that competition usually only matters when resources are in short supply. This could lead on to a discussion about adaptation, survival of the fittest and evolution.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	G7.1
	Ladybirds and aphids
	Homework (write-on)

	G7.2
	The lemming and the arctic fox
	Classwork (write-on)


Objectives

Students should learn:

· the meaning of the terms predator and prey, and be able to give examples.

· that the population sizes of a predator and its prey usually follow a set pattern over time.

· that predators are adapted to catching their prey.

Key words: predator, prey. 

Starter

Main

Plenary

Extension/home work

Points to note

· Once again, this is a topic that may have been covered at Key Stage 3 but needs revision.

· Pupils can use worksheet G7.2 when answering question 5, and write the labels at the appropriate

points on the graph. They should also add labels to the axes, and include a key showing which line

represents which population.

· It is worth noting that there is a time lag between the two curves as each population takes time to adjust.

· It may be worth discussing the use of predator–prey relationships as a method of biological control to keep the size of a pest population down.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Populations

Worksheets available:

	No.
	Title
	Type

	G8.1
	Bird populations
	Homework (reusable)


Objectives

Students should learn:

· that the size of an animal population can be limited by such things as disease, availability of food, predation and the weather.

· that the size of a plant population can be limited by such things as a shortage of light or water, disease or grazing.

Key words: competition, disease, habitat, hibernation, population, predator. 

Starter

Main

Plenary

Extension/home work

Points to note

· If time allows, students could consider the factors that limit (or may limit) the size of the human population. It may also be worth thinking about the problems caused by overcrowding in places around the world, particularly in some developing countries or after a natural disaster, where the spread of disease, availability of food and clean water, and the lack of sanitation are all serious problems.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	G9.1
	Quadrat sampling
	Homework (write-on)

	G9.2
	Sampling a plant population
	Practical (reusable)


Objectives

Students should learn:

· how to estimate the size of an animal population using data from mark, release and recapture.

· how to use quadrats to sample plants in a habitat.

· how to estimate the size of a plant population given the appropriate data.

Key words: estimate, mark, population, quadrat, recapture, release. 

Starter

Main

Plenary

Extension/home work

Points to note

· Some students will require a calculator for Q5 and Q7 in the Student’s Book (pg 23) although the numbers used will allow more able students to use simple mental arithmetic. Some students may also need help with Q7, especially part (d); the calculation to estimate the total population within the garden.
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Practicals and demonstrations

1 Plant populations In this investigation pupils will estimate the size of a plant population in a chosen location. It will be useful to pick four or five examples of plants which are fairly common in the area to be sampled, and show these to students first so that they can select

one that they wish to investigate and become familiar with it. Stress that students should use their quadrat to sample all over the area under investigation and not just one small part of the habitat. Many students will need help estimating the area of the habitat under investigation and it may be easier to simply give them this information at the start. It may be a good idea to use a sports field such as a football pitch which will have easily measurable dimensions and will give students clearly marked boundaries in which to sample. Instructions are given on worksheet G9.2.

If there is no suitable location nearby, the exercise could be included as part of a field trip along with practical G1.2 in which students investigate a hedgerow community.

Students should wash their hands after handling plants.

Apparatus

30 to 60 min (depending on size and location of habitat being investigated) Quadrat; worksheet G9.2.
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Decomposition

Worksheets available:

	No.
	Title
	Type

	G10.1
	Decomposing oak leaves
	Homework (reusable)

	G10.2
	Investigating temperature and decomposition
	Practical (reusable)

	G10.3
	Results table
	Practical (write-on)


Objectives

Students should learn:

· that decomposers feed on dead plants and animals and waste materials.

· about the process of decomposition and the parts played by small animals such as worms and maggots, and microorganisms such as bacteria and fungi.

· that decomposers respire just like other animals do.

· that decomposition happens quickly when it is warm and moist and there is oxygen present.

Key words: bacteria, chemicals, decompose, decomposers, decomposition, digest, enzymes, faeces, fungi, microorganisms, moisture, oxygen, respiration, tissue.

Starter

Main

Plenary

Extension/home work

Points to note

· It is important to stress that decomposers do not use up all of the simple chemicals released in decomposition and that some of them leak out into the soil. This information is needed for the next spread where students will consider the importance of decomposition in the recycling of chemicals.

[image: image26.png]Practicals and demonstrations

1 Why does milk go off? In this investigation, students will look at how different conditions affect how quickly milk goes off. Instructions for the practical are given on worksheet G10.2. Worksheet G10.3 is a blank results table which students can use to record their results. More able students could be asked to draw up their own results table instead of using the worksheet.

The reazurin should be made up as a solution on the day of use as indicated on the packet. If it is made up earlier it will go off. It is useful to collect the students’ test tubes in four beakers labelled A, B, C and D as this makes it easier to store each set of test tubes in the appropriate place until the following week.

Reazurin is poisonous. Students should wear eye protection when boiling milk and take care that it does not boil over when it is being heated. At the end of the investigation it would be prudent to autoclave the test tubes of milk before disposal.

Apparatus

20 min (to set up), 20 min (to record the results)

4 test tubes; cotton wool; 4 labels; fresh full-fat milk; beaker; Bunsen burner; tripod; gauze; heat-proof mat; reazurin; pipettes; eye protection; worksheets G10.2 and G10.3.

More about decomposition

Worksheets available:

	No.
	Title
	Type

	G 11.1
	Rotting and recycling
	Homework (write-on)


Objectives

Students should learn:

· about the main chemicals that make up living things.

· how decomposition releases chemicals back into the environment so that they can be used again.

· why manure and compost are added to soil.

· how microorganisms can be used to treat sewage and make it harmless.

Key words: compost, decompose, decomposition, fertiliser, manure, nutrient, sewage, slurry.

Starter

Main

Plenary

Extension/home work

Points to note

· Some students may not know what manure is.

· It may be useful to show students what a piece of coke is like, as many of them will not have heard

of it before.

· It may be possible to arrange a visit to a local sewage works to see it in action.

Practicals and demonstrations

There are no suggested practicals for this topic.

The carbon cycle

Worksheets available:

	No.
	Title
	Type

	G 12.1
	More about the carbon cycle
	Homework (write-on)

	G12.2
	Investigating respiration
	Practical (write-on)


Objectives

Students should learn:

· that respiration and combustion add carbon dioxide to the atmosphere.

· that photosynthesis takes in carbon dioxide from the atmosphere.

· how carbon is cycled and recycled in the carbon cycle.

Key words: carbon cycle, combustion, photosynthesis, respiration. 

Starter

Main

Plenary

Extension/home work

Points to note

· It is often a useful exercise to look at how the carbon in one of the student’s bodies could have once been part of a famous person in history or even a dinosaur from prehistoric times. If you wish to do this you should start by looking at how the carbon was first released through decomposition and then follow through what may have happened to the carbon-containing molecules. The final step will obviously be the student eating the plant or animal which now contains the carbon-containing molecules.

Practicals and demonstrations

1 Investigating respiration Instructions for the practical are given on worksheet G 12.2. It is important that students breathe gently through the tube or they will inhale some of the limewater when they breathe in and spray it out when they breathe out.

Students should wear eye protection in case limewater gets splashed or sprayed in the face. Students should also disinfect the mouthpiece before using the apparatus.

Apparatus 10 min

As indicated on worksheet G12.3; eye protection; disinfectant; cotton wool.

Population explosion

Worksheets available:

	No.
	Title
	Type

	G 13 .1
	The world population
	Homework (write-on)


Objectives

Students should learn:

· what raw materials are and how they are being rapidly used up by an increasing population.

· how recycling can save our limited resources.

· that increasing amounts of land are being used up for construction and farming.

Key words: extinct, extinction, population, raw materials, recycling, resources. 

Starter

Main

Plenary

Extension/home work

Points to note

· The lesson could lead to a discussion on population trends in different countries around the world and why different cultures have higher or lower birth rates. Students may want to consider what rights or responsibilities governments have to limit the number of children in families, either through direct legislation or through encouraging the use of contraception. This may be a sensitive issue for discussion depending on the cultural backgrounds or personal experiences of pupils in the group.

Practicals and demonstrations

There are no suggested practicals for this topic.

Land pollution

Worksheets available:

	No.
	Title
	Type

	G14.1
	Recycling
	Homework (reusable)

	G14.2
	Investigation plannning sheet: plants and metals
	Practical (reusable)


Objectives

Students should learn:

· that increasing amounts of rubbish are being dumped in landfill sites.

· that herbicides and pesticides can be passed along food chains.

· that mining spoil can contaminate the soil with metals such as copper, lead and zinc.

Key words: Dieldrin, herbicide, landfill, pesticide, poisonous, pollution, spoil, tolerant.

Starter

Main

Plenary

Extension/home work

Points to note

· The spread could lead to a discussion on the increasing public demand for organic food which has not been exposed to fertilisers, pesticides or herbicides.

Practicals and demonstrations

1 Plants and metals In this investigation students will look at how well cress seeds germinate and grow in different concentrations of copper sulphate. Students will have planning sheet G14.2 to help them set their investigation up. There is a marking guidance sheet to help staff assess the investigation.

Copper sulphate is harmful if swallowed and can irritate the skin. Students should wash their hands after handling cress seeds as they may have been treated with fungicide.

Apparatus

60 min (to plan and set up the investigation)

1M copper sulphate solution; Petri dishes; cotton wool; cress seeds; rulers; an assortment of measuring cylinders and beakers; test tubes; test tubes racks; worksheet G14.2.

Water pollution

Worksheets available:

	No.
	Title
	Type

	G 15 .1
	More about sewage
	Homework (write-on)

	G15.2
	Investigating water pollution
	Practical (reusable)


Objectives

Students should learn:

· how sewage and fertiliser can reduce the oxygen content of rivers and lakes.

· that herbicides, pesticides and other chemicals which contaminate rivers or the sea can be passed along food chains.

· how oil tanker disasters can affect wildlife.

Key words: bacteria, fertiliser, herbicide, pesticide, poisonous, pollution, sewage. 

Starter

Main

Plenary

Extension/home work

Points to note

More able students could be given additional work on bioaccumalation along the food chain to explain why the grebes died of DDT poisoning whereas the small and big fish did no

· Practicals and demonstrations

1 Water pollution In this investigation students will look at the number of bacteria in different water samples. If possible, the samples available should include water from local rivers, canals or ponds as well as tap water. These samples will obviously have to be collected by a teacher or technician prior to the investigation.

The teacher should demonstrate how to streak an agar plate using the correct procedures outlined on worksheet G15.2. It must be stressed that plates must not be opened once they have been taped shut. Petri dishes should be disposed of using an autoclave after the investigation. If staff or technicians have any queries over the procedure for inoculating agar plates or disposing of them, they should refer to the CLEAPSS laboratory handbook or another appropriate publication.

Petri dishes should be taped up as shown on worksheet G15.2 and not totally sealed. Totally sealing plates can result in the growth of dangerous anaerobic microbes. The Petri dishes must not be opened once they have been inoculated and taped up.

Apparatus

35 min (including teacher demonstration)

Nutrient agar plates; water samples; inoculating loop; Bunsen burner; heat-proof mat; sticky tape; cotton wool; disinfectant; labels; worksheet G15.2. (The number of plates and labels required will depend on the number of water samples to be tested.)

Air pollution

Worksheets available:

	No.
	Title
	Type

	G 16.1
	The clean air act
	Homework (write-on)

	G16.2
	How polluted is the air near you?
	Practical (reusable)


Objectives

Students should learn:

· that burning fossil fuels produces smoke and gases such as sulphur dioxide and carbon dioxide.

· that the main cause of air pollution is vehicle exhaust fumes.

· that some cities around the world suffer from photochemical smog.

· how CFCs are causing a hole in the ozone layer and allowing harmful UV rays into the atmosphere.

Key words: aerosol, atmosphere, carbon dioxide, CFCs, exhaust, ozone, photochemical, pollution, smog, smoke, sulphur dioxide, ultraviolet rays.

Starter

Main

Plenary

Extension/home work

Points to note

· Photochemical smog is caused by a temperature inversion where a layer of warm air traps cooler, polluted air near the ground. The effect of sunlight on the trapped exhaust fumes causes the smog. It is common in polluted cities such as Los Angeles, Tokyo and Mexico. These cities have warm climates with little breeze to blow away the layer of warm air which traps the exhaust fumes.

· The topic will give an opportunity for discussion on a range of subjects from personal and governmental responsibility in helping to avoid air pollution, to the increased incidence of childhood asthma and the importance of using barriers and sun creams when out in the sun.

Practicals and demonstrations

1 Air pollution Students will investigate this by looking at how dirty different privet leaves are. Students’ instructions are on worksheet G16.2. Where possible, privet leaves from a variety of locations should be tested, especially from areas where air pollution is likely to be worse. White paper should be used for the ‘leaf sandwich’, as any dirt will show up a lot more clearly. If a flower press is not available, the leaves and paper can be pressed under a pile of text books.

Students should wash their hands after handling the leaves.

Apparatus 15 min

2 pieces of white paper; privet leaves from a variety of locations; a flower press; worksheet G16.2; scissors; glue.
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Worksheets available:

	No.
	Title
	Type

	G 17.1
	More about acid rain
	Homework (write-on)

	G17.2
	Investigating acid rain and seeds
	Practical (reusable)


Objectives

Students should learn:

· that the main acid gases are sulphur dioxide and nitrogen oxides.

· how acid rain is made.

· about the effects of acid rain on animals and plants.

· how we are trying to reduce emissions of sulphur dioxide and nitrogen oxides.

· that lichens can be used as indicators of sulphur dioxide pollution.

Key words: acid, acid gas scrubber, acid rain, catalytic converter, lichen, nitrogen oxides, sulphur dioxide.

Starter

Main

Plenary

Extension/home work

Points to note

· Students can test rainfall using universal indicator paper if time and weather conditions allow.

· If time allows, students can consider and discuss both personal and governmental responsibilities in reducing acid gas emissions.



Global warming

Worksheets available:

	No.
	Title
	Type

	G18.1
	What causes global warming?
	Homework (write-on)


Objectives

Students should learn:

· that the main greenhouse gases are carbon dioxide and methane.

· how greenhouse gases cause global warming.

· that global warming may lead to flooding, climate change and famine.

Key words: atmosphere, carbon dioxide, famine, global warming, greenhouse, methane.

Starter

Main

Plenary

Extension/home work

Points to note

· Some students will need help to interpret graph A on page 40 of the Student’s Book, which shows how the Earth’s temperature has risen over the last 150 years. It is worth pointing out that a small rise in the temperature of the Earth could potentially have a large effect.

· The diagrams showing global warming on page 40 and worksheet G18.1 simplify the issue in that

heat is not truely ‘reflected’ from the Earth’s surface, but actually absorbed and re-emitted.

· If time allows, students can consider and discuss both personal and governmental responsibilities in
reducing greenhouse gas emissions.

Practicals and demonstrations

There are no suggested practicals for this topic.

More about global warming

Worksheets available:

	No.
	Title
	Type

	G19.1
	Greenhouse gases
	Homework (write-on)


Objectives

Students should learn:

· why carbon dioxide levels in the atmosphere stayed relatively stable for millions of years.

· why carbon dioxide emissions have increased rapidly over the last 150 years.

· how deforestation is affecting levels of atmospheric carbon dioxide.

· how agriculture and increasing amounts of rubbish are releasing huge amounts of methane into the atmosphere.

Key words: atmosphere, carbon dioxide, deforestation, global warming, methane, photosynthesis, respiration.

Starter

Main

Plenary

Extension/home work

Points to note

· Students obviously cannot visualise what 20 000 million tonnes of carbon dioxide would look like in terms of volume. One idea is to measure the mass of a black bin bag inflated with air and then work out how many bin bags of air you would need to make one kilogram and then one tonne.

· If time allows, students can consider and discuss both personal and governmental responsibilities in reducing global warming through reducing greenhouse gas emissions and limiting deforestation.
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Practicals and demonstrations


1 Acid rain and seeds In this investigation students will look at how well cress seeds germinate and grow in different concentrations of sulphuric acid. Although worksheet G17.2 will tell the students how to set the investigation up, it leaves them to work out how they will measure, record and display their results. Similarly, the questions at the end of the worksheet ask students to analyse their results and evaluate the investigation. As such, the investigation can be used to assess strands O, A and E for those students who have incomplete coursework.





Sulphuric acid can irritate the skin. Students should wash their hands after handling the cress seeds as they may have been treated with fungicide.





Apparatus


15 min (to set up), 10 to 30 min (to record the resul


0.1 M sulphuric acid labelled ‘strong acid’; 0.005 M sulphuric acid labelled ‘medium acid’; 0.003 M sulphuric acid labelled ‘weak acid’; 4 Petri dishes; cotton wool; 10 cm3 measuring cylinder; cress seeds; worksheet G17.2.





�





G








�





G























































































































































































































































































































