Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 3

Objective test Biology 1b Evolution and Environment covers chapters 3 and 4
Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students examine i) how adaptations of plants and animals are related to their environment, and ii) how competition among species and within species regulate population numbers.
	Starter

• Use photographs of items of thick clothing, bulky air filled clothing (puffa jackets), white, black, flowing etc. to introduce the idea of ‘suited to climate’.
• The photographs of the polar bear and camel (see page 39 of the Student’s Book) and any other animal photographs of well adapted animals could be used to pick out the points in the text.

Main activity 

• Houseleeks are reasonably common. It would be possible to get a fresh weight and a dry mass of several leaves to prove the water storage – if not, cutting and squeezing would do. House leeks are so called because they used to be grown on rooftops.

• For Section 3.2 use pictures of a bluebell wood or primroses – student should observe that the tree buds are still closed therefore light reaches the ground.

• A sound/ video clip of a gull or gannet colony would be ideal. Picking up the theme of adaptation, the students could look at the gannet – in particular the bill – and discuss spacing.

• Activities: ‘Birds and beaks’, and ‘Population size’ (support) or ‘Changing populations’ (extension) on the e-Worksheets CD-ROM, 

• Investigation/practical ‘Preying on Pasta’ on the e-Worksheets CD-ROM shows how camouflage in animals is an adaptation to avoid predation.

• Brainstorm defence adaptations: animals that use poisons, warning colours and plants with thorns. Use photos/slides/pictures from books if available.

• Possible practical work: woodlice preferences in choice chambers. Log temperature/humidity using sensors.

• Possible practical work: choose a local habitat, e.g. school pond, and suggest factors for which organisms are competing. Use sensors and data loggers.

• To introduce fieldwork, Investigation/class practical ‘Playing field quadrats’ on the e-Worksheets CD-ROM explains important issues in the design of a field investigation. Students carry out a simple quadrat survey of a football pitch.
Plenary 

• Introduce the relationship between predator and prey number in terms of gannets and fish, and gannets and gulls.


	Most students will be able to:

(from 3.1)

· identify the adaptations of animals that live in cold regions and arid regions, including insulation, camouflage, fat food reserves, surface area to volume heat loss and water lose;

· describe that animals and plants may be adapted to cope with specific features of their environment e.g. thorns, poisons and warning colours to deter predators;

 (from 3.2)

· understand that plants compete with each other for light and for water and nutrients from the soil;

· understand that competition among animals may be within one species (food, mates, territory) or different species competing for the same resource (food); 

· population size depends on many factors including competition for the things they need, being eaten for food and being infected by disease.
Faster learners will be able to:

• identify links between competition, adaptation and population number;

• understand that when competition is within one species there is some regulatory mechanism such as territory marking – singing, scenting, display;

• understand that when different species eat the same prey competition is reduced by hunting time, breeding season.

	Homework

Students answer questions 3–5 on page 40 of the Student’s Book.

Activity ‘Birds and beaks’ is also suitable for Homework.

	Resources required
• Activities: ‘Birds and beaks’, ‘Population size’, ‘Changing populations’ and Preying on Pasta’ on the e-Worksheets CD-ROM

• Investigation/class practical ‘Playing field quadrats’ on the e-Worksheets CD-ROM
• A sound/ video clip of a gull or gannet colony

• Photographs of items of thick clothing, bulky air-filled clothing (puffa jackets), white, black clothing



	Key words

adapted, suited, species, conditions, population, competition, resources, territory, predator, prey

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

· In ‘Birds and beaks’, students suggest (make a hypothesis) how unfamiliar organisms are adapted to the conditions in which they live, based on observations of their characteristics and relating these to theories. They then test their predictions by carrying out searches of secondary sources. 

· In ‘Preying on pasta’, students consider how variation in results can arise from instrument error or human error, and the reliability of the results can be improved by carrying out repeated tests.

· From investigating woodlice behaviour in choice chambers, students suggest reasons for the distribution of animals or plants in a particular habitat.

· Make a hypothesis about the factors for which organisms are competing in a given habitat. Suggest how to test predictions.
· In ‘Playing field quadrats’, students consider possible reasons for variation in their results (random/systematic errors).
	Key skills



	Cover lesson

This is suitable as a cover lesson. You could also use either of Activities: ‘Birds and beaks’ or ‘Population size’ (support) / ‘Changing populations’ (extension) on the e-Worksheets CD-ROM.



	Assessment opportunities 

The Investigation / practical ‘Sheep huddling’ on the e-Worksheets CD-ROM for Physics Chapter 9 could be cross referenced here and feed into the exemplar ISA from AQA on thermal insulation.

‘Fieldwork investigation’ will be one of AQA’s ISAs for Biology 1b. If this ISA is selected, the distribution survey (or other fieldwork, e.g. the distribution of Pleurococcus on tree trunks) should be extended to allow students to practise sampling techniques and to gather sufficient results. 

An extra lesson is needed for students to sit the written paper – see Teacher’s Notes from AQA.


Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students develop a good working knowledge of a balanced ecosystem, incorporating ideas of predator–prey relationships and biological control.


	Starter

• Discuss ‘Why do people oppose developments?’ Use pictures of environmental campaigners here, together with newspaper headlines. Try to involve local issues such as ‘Do we need a by-pass?’ What would be the consequences of a by‑pass?’

Main activity 

• Emphasise the ‘balanced ecosystem’ as this comes up again later in the chapter (Section 3.4 of the Student’s Book). 

• Investigate the concept of biological control (this is not required by the specification, but helps understand balance of different populations in ecosystems ready for human impact). Using the list from lesson 1, ask what the predators need. How do the human activities discussed in the text (a road through an SSSI or field enlargement) affect 

i) the predators,  ii) the balance? 

Plenary 

• In a stable environment the needs of all the plants and animals are met – what are their requirements? Collect random ideas on a white board to be further organised and recorded.
	Most students will:

• understand a balanced ecosystem;

• understand the concept of biological control;

•  be able to analyse and interpret scientific data concerning environmental issues
Faster learners will be able to:

• link consumerism, biological control and a balanced ecosystem together and explain the effects that consumerism has on a balanced ecosystem;

• understand why SSSIs are needed.



	Homework

Students answer questions 7, 8 on page 45 of the Student’s Book. 

Students read through Section 3.3; they also find local examples/problems of humans affecting the environment and bring these to the next lesson.

	Resources required
• Pictures of environmental campaigners or consumer goods. (Catalogues are a good source – the pictures can be cut out and distributed around the class.)  

• Posters showing ecosystems e.g. pond life, oak tree.

• Pictures of predators and prey would be valuable as many children know few wild creatures. 

	Key words

ecosystem, competition, predator, prey, biological control, balanced ecosystem 

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Formative assessment: role play or debate




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students build upon the last lesson to examine how human activities can upset the balance in the ecosystem.
	Starter

• Follow up from last lesson on biological control with Section d) waste-water treatment on page 44 of the Student’s Book. This discusses the biological solution to waste-water problems: reed bed technology. Seven Trent (www.stwater.co.uk) and other water boards have some information. Some power stations have established wildlife reserves around their plants and have promotional material and websites.

Main activity 

• Consider the topic ‘How is the local area used by the local (human) population?’ Examine a map of the local area/town (could be projected rather than photocopied). Estimate the area within a 5 mile radius used for housing, farming, roads, industrial sites, leisure (golf courses, speedways, etc.).

• Ask ‘What does an increasing population a) need and b) produce?’ Read Section 3.3 a-b) on page 43 of the Student’s Book.

• Examine the current refuse problem in Section 3.3 c) on page 43 of the Student’s Book.

Plenary 

• Ask students to consider question 6 on page 43 of the Student’s Book.

• Consolidate by going over the positive suggestions (see the bullet list at the foot of page 44 in the Student’s Book).
	Most students will:

• know that humans reduce the amount of land available for other animals and plants by building, quarrying, farming and dumping waste;

• know that rapid growth in the human population and an increase in the standard of living means:

· raw materials, including non-renewable energy resources, are rapidly being used up

· increasingly more waste is produced
· unless waste is properly handled more pollution will be caused
• appreciate the scale of the refuse problem;

• have an idea that there is no simple solution;

Faster learners will be able to:

• understand the biological solution to some water pollution;

• explain advantages and disadvantages of some of the modern technologies available;

• explain how the Government intends to control the waste problem.



	Homework

Students work on Activity: ‘Out of sight, out of mind’ on page 44 of the Student’s Book, including writing the letter.

	Resources required
• Video: ‘Human impact on the environment’ on the Interactive Presentations CD-ROM

Website: www.stwater.co.uk


	Key words

ecosystem, eutrophication, biodegradable, biological control, population, raw materials, finite resources, brown field site, green field site

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

• Students analyse and interpret the refuse problem, and appreciate that modern technology needs to be used in waste disposal solutions. 

• Students weigh evidence and form balanced judgements about possible solutions to increased waste but understand all technologies have plus and minus points.
• Uses of science and technology developments can raise social, economic and environmental issues, and decisions made on waste disposal may not be based on evidence alone but on the opinions of society.

 Most able students could compare the facts about incineration as stated by a campaigning group (Friends of the Earth or Greenpeace) with those of Government agencies such as the Environment Agency or local authorities; this could lead to a debate or role play.

• the credibility of the evidence is increased if a balanced account of the data is used rather than a selection from it which supports a particular pre-determined stance.
	Key skills



	Cover lesson

This is suitable as a cover lesson, including the homework letter-writing activity.



	Assessment opportunities 

Formative assessment: letter-writing activity




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate the severe damage to the rainforest ecosystem caused by large-scale deforestation.
	Starter

• Compare photographs 3.1and 3.14 on pages 38 and 45 of the Student’s Book.

• Discuss the problems of increasing income for a rapidly developing country versus preserving the rainforest.

Main activity 

• Discuss the rainforest as a delicate ecosystem and the minimal damage caused by small populations (recap on what makes a balanced ecosystem).

• Focus on evidence of the damage caused by large-scale logging.

• Discuss uses of rainforest plants for pharmaceuticals – refer back to page 11 of Student Book.

• Examine the rainforest cycle – see Figure 3.15 on page 46 of the Student’s Book. The carbon cycle is not explicitly required until Additional Science, but students need to know the points on carbon dioxide.

Plenary 

• Question 10 f) and g) could form the basis of a discussion.
	Most students will:

• be able to relate deforestation to rapid population growth and increased use of resources

• understand that large-scale deforestation in tropical areas, for timber and to provide land for agriculture, has:

· increased the release of carbon dioxide into the atmosphere (because of burning and the activities of microorganisms);

· reduced the rate at which carbon dioxide is removed from the atmosphere and ‘locked-up’ for many years as wood;
· may result in reduced biodiversity, with loss of potentially useful organisms.

	Homework

Students answer questions 9 and 10 a) to e); parts f), g) and h) could be set for more able pupils only.

Alternatively, Homework ‘Deforestation in Switzerland on e-Worksheets CD-ROM.
	
	Loss of forest leads to reduction in biodiversity.  Some of the organisms that are lost may have been of future use.

	Resources required
Websites:

http://www.mongabay.com has some useful pictures and information on rainforest conservation. 

www.brazil.org.uk/environment/environmentlinks.html (Embassy of Brazil in London website) has teacher background information. Environment link opens into subsections such as ‘combating Amazon deforestation’.

• Homework ‘Deforestation in Switzerland on e-Worksheets CD-ROM.

	Key words

deforestation, commercial logging, sustainability, biodiversity

	Literacy opportunities


	Numeracy opportunities

• Students could produce graphs of areas of rainforests cleared each year
	ICT objectives



	How science works

· Students weigh evidence and form balanced judgements about some of the major environmental issues facing society, including biodiversity and sustainable development.

· Students consider the bias of evidence or opinion in statements made by individuals on the effects of deforestation on skiing.
	Key skills



	Cover lesson

This is suitable as a cover lesson. The Homework could be done as part of the lesson.



	Assessment opportunities 




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students use of the topic of global warming to develop an understanding of how scientific theories evolve.
	Starter

• Discuss: Do scientists know everything? Do theories get challenged?

Main activity 

• Look at the issue of global warming – Figure 3.17 (page 48 of the Student’s Book); greenhouse gases sources.

• Students examine the evidence so far for global warming – see page 48 of the Student’s Book. Show that melting an ice cube in water does not raise water levels. Show thermal expansion of water and relate this to rising sea levels.

• More able students could work through Activity: ‘Global warming – Is it real?’ on the e-Worksheets CD-ROM

• Ask students ‘Should there be concern over the greenhouse effect and global warming?’ – see page 49 of the Student’s Book.

Plenary 

• Figure 3.18 on page 48 of the Student’s Book could be used as the basis for a global warming debate, with extra personalities brought in such as farmers, developers, citizens from Los Angeles etc. (all role-played by students).


	Most students will:

• understand that deforestation has contributed to increased carbon dioxide levels;

• understand that increases in the numbers of cattle and rice fields have increased the amount of methane released into the atmosphere;

• be able to explain the mechanism of the greenhouse effect;

• understand that increased levels of greenhouse gases may be causing global warming;

• appreciate that a rise of only a few degrees Celsius may cause quite big changes in the Earth’s climate and may cause a rise in sea level.

	Homework

Students write a summary of the role-play debate or start the Activity: ‘Waste local plan’ on page 50 of the Student’s Book.

	Resources required
• Activity: ‘Global warming – Is it real?’ on the e-Worksheets CD-ROM

	Key words

global warming, greenhouse gas, greenhouse effect, atmosphere, heat energy  

	Literacy opportunities

• Summarising the role-play debate
	Numeracy opportunities


	ICT objectives



	How science works

· Students understand that many phenomena can be explained by developing models and theories such as climate prediction models, and that these models are refined by questioning the model.

· Students analyse and interpret scientific data concerning the correlation between greenhouse gases and global warming. They understand that a correlation may be a coincidence and that while models that predict an outcome correctly make the conclusion more plausible, the models have limitations because other factors such as solar activity and ocean currents cannot be kept constant.

· Students weigh evidence and form balanced judgements about the global warming problem facing society.

· Students evaluate the social, environmental and economic impact of global warming and sea level rise.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Formative assessment: role play or debate




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students develop an analytical approach to the effects of modern lifestyle on the environment. This lesson could have a strong local flavour.
	Starter

• Assemble the resources (information on recycling) collected from ‘Waste local plan’ in lesson 3.
Main activity 

• Ask students who benefits from a ‘green approach’? How many materials can be recycled? What products are manufactured from recycled materials? Topics can include: recycling, saving energy, less use of private cars. 

• Work through the Activity ‘What can you do to make a better future?’ on page 51 of the Student Book.

Plenary 

• If the class is enthusiastic, this is an ideal opportunity to use a group activity to achieve something for the long term. Something simple such as getting a local can-bank could be achieved.


	Most students will be able to:

• understand the importance of conserving energy, raw materials, etc. for sustainability;

• understand the value of recycling.

Faster learners will be able to:

• organise and run a scheme within school such as a local can-bank.



	Homework

Students investigate the website www.est.org.uk and answer question 11 on page 50 of the Student’s Book. Students could complete the poster or presentation from the Activity.

	Resources required

Websites:

http://www.bbc.co.uk/homes/tv_and_radio/nwlh_index.shtml – a follow-up to the BBC2 series ‘No Waste Like Home’ with useful links
http://www.esauk.org/waste/facts/
http://www.recycledproducts.org.uk
http://www.est.org.uk 

http://www.recyclezone.org.uk is bright and accessible to lower abilities – there is also a teachers’ zone with further links.



	Key words

waste, energy efficiency, insulation, double glazing, air pollution, sustainable development

	Literacy opportunities
	Numeracy opportunities

• Calculations on costs/savings of recycling
	ICT objectives

• Using the internet for research (see websites above)

	How science works

· Students analyse and interpret scientific data on raw material and energy use. 

· Students weigh evidence and form balanced judgements about the issues of waste disposal and non-renewable resources.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students use a case study of a small island to develop the idea that materials and foods are in finite supply and must be looked after for future generations.
	Starter

• Show a picture of an Easter Island statue and discuss the skills of the population involved in carving, transport and erection of the vast statues. How did it all go wrong? (An internet image search will provide resources).

Main activity 

• Students work on the Easter Island Activity on pages 52–53 of the Student’s Book. 

• Lead on to discuss sustainability and resources that are currently under threat such as fish, water, timber in some areas, farmland – ‘living within the means of the environment’ can be likened to ‘living within your pocket money budget’.

• Read ‘planning for future development’ on pages 52-52 of the Student’s Book.

Plenary 


	Most students will:

• understand the concept of sustainability and that planning is needed at local, regional and global levels to manage sustainability
Faster learners will be able to:

• appreciate the factors involved in decisions about sustainability;   

• understand the ethical issues involved in sustainable development – meeting the needs of future generations

	Homework



	Resources required



	Key words

pollution, sustainability, sustainable development

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works


	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Exam-style questions at end of chapter.




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students will be familiar with using instruments to measure current levels of chemicals in air or water but the idea that living organisms can give a longer term picture will probably be a new idea.
	Starter

• Show some common lichen samples. NB: Do not collect rare foliose specimens. Use the pictures on page 54 of the Student’s Book. 

Main activity 

• Students work through the Activity: ‘Carrying out a pollution survey’ on pages 54–56 of the Student’s Book. There are many points to cross-refer with other aspects of the syllabus, e.g. SO2 and acid rain, how the SO2  is produced, prevailing wind, etc.

• The conclusion and evaluation can be done as group work.

• If more appropriate for your locality the bioindicators for freshwater provide a similar exercise.

• As an alternative to fieldwork, the Investigation ‘Acid rain’ allows students to gather data from a secondary source.
Plenary 

• Invite feedback from groups on conclusion and evaluation – this supports coursework.


	Most students will:

• understand that waste may pollute the air (sulfur dioxide causing contribute to acid rain) and water (sewage, fertiliser and toxic chemicals);

• explain different biological indicators and how they work as an indication of pollution (lichen for air pollution; invertebrates for freshwater pollution).

Faster learners will be able to:

• understand the difference between chemical sampling giving a reading of ‘what is present now’ and biological indicators which reflect the condition generally found (or giving evidence of a pollution event in the past). 



	Homework

Students answer questions 1–10 of the Activity: ‘Carrying out a pollution survey’ on pages 54–56 of the Student’s Book.

	Resources required
• Lichens and Air Pollution wall chart and booklet, painted by Claire Dalby for the Natural History Museum and BP Educational Services; available from British Lichen Society.
• Some pictures of lichen specimens from Google advanced image search.

	Key words

biological indicator, lichen, bioindicator, pollution, sulfur dioxide, tolerate

	Literacy opportunities


	Numeracy opportunities


	ICT objectives



	How science works

Students gather data to test a theory about sources or the effects if pollution, evaluate the evidence and develop a conclusion.
	Key skills



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

‘Fieldwork investigation’ will be one of AQA’s ISAs for Biology 1b. If this ISA is selected, the lichen survey or bioindicators for freshwater survey should be extended to allow students to practise sampling techniques and to gather sufficient results

An extra lesson is needed for students to sit the written paper – see Teacher’s Notes from AQA.




