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Scheme of work
Guided learning hours (GLH): 30

Number of lessons: 17

Duration of lessons: 1 hour

Learners should spend lesson time and non-supervised time working on assignments.

	Lesson
	Unit content
	Assessment criteria
	Activities
	Links to other units

	
	None
	None
	Introduce the unit: outline the nature of the learning aims and the number of assignments that learners will be expected to complete.
	

	Learning aim A: Investigate the relationships that different organisms have with each other and with their environment

	4.1
	Variation

A.1

The characteristics of organisms vary within and across species.
	1A.1 Distinguish between variation due to genes and variation due to environmental factors.

2A.P1 Describe the role of genes and the environment in variation.
	Discuss how genes and the environment influence individual characteristics. Review concepts delivered in Unit 1 on genes and DNA.

Learners carry out a practical investigation looking at variation in characteristics, which includes examples of both genetic and environmental variation.

Learners create a quick quiz which they can then use for peer assessment.
	Unit 1: Principles of Science, A.7, A.8, A.13

	4.2
	Evolution

A.2

Evolution is a gradual process, involving gene mutation and natural selection, that can lead to the development of new species.
	2A.P1 Describe the role of genes and the environment in variation.

2A.M1 Explain the role of genes and the environment in evolution.

2A.D1 Evaluate the impact of genes and the environment on the survival or extinction of organisms.
	Lead a class discussion on how natural selection could lead to evolution of the giraffe.

Learners produce a timeline showing stages in the evolution of the giraffe.

Link the idea of gene mutation to evolution by natural selection.

Learners find out how cactus plants and camels are adapted to survive in their environment.

Learners research and produce a report about the causes of variation within and between species.
	Unit 1: Principles of Science, A.7, A.8, A.13

	4.3
	Interdependence

A.3

Interdependence of organisms can be illustrated using food chains and webs, and by predator–prey relationships.
	1A.3 Construct food chains and food webs.

2A.P3 Describe the different ways in which organisms show interdependence.

2A.M2 Discuss the factors that affect the relationship between different organisms.
	Learners use biomass data in a simple food chain to think about where energy is lost in a food chain.

Discuss the feeding relationships in a food web. 

Learners construct food webs for two different habitats. They identify predator–prey relationships.

Use a sample food web to illustrate the effect of death (e.g. due to disease or drought) of one organism on population size of other organisms in the food web.

Learners make a poster to show the different ways organisms in a food web show interdependence.
	

	4.4
	Classification

A.4

Organisms are classified depending on their characteristics.
	2A.P2 Describe how characteristics are used to classify organisms.
	Lead a class discussion on reasons for classification.

Use questions to discuss similarities and differences in features that help place organisms into specific categories.

Learners plan and create a board game based on classifying and identifying vertebrates.

Learners use their knowledge to explain why bacteria and fungi are no longer classified as either plants or animals.
	

	4.5
	Keys

A.5

Construct and use keys to show how organisms can be identified.
	1A.2 Construct simple keys to classify organisms.

2A.P2 Describe how characteristics are used to classify organisms.
	Show images of different vertebrates and the use of an identification key.

Demonstrate the equipment and sampling techniques for the practical activity in which learners collect organisms for identification. Learners use their results to construct an identification key. If it is not possible to carry out an outdoor practical activity, learners can construct identification keys from groups of organisms found on the internet.

Learners use a branching key and a numbered key to identify the organisms shown.

Learners create identification keys for six selected organisms in a nature trail, and create a poster showing how scientists classify organisms.
	Unit 8: Scientific Skills, B.1, B.13

	
	Assignment Task for 2A.P1, 2A.P2, 2A.P3, 2A.M1, 2A.M2, 2A.D1
Use centre-designed assignment.

See also Authorised Assignment ‘Is survival in the genes?’
	
	Evidence could be the form of a presentation, report or information booklet, and could include completed observation sheets and an investigation write-up.

Learners should spend session time and non-supervised time working on this assignment.
	

	Learning aim B: Demonstrate an understanding of the effects of human activity on the environment and how these effects can be measured

	4.6
	Agriculture and ecosystems
B.1

How human activities alter ecosystems.
	1B.4 Identify human activities that affect an ecosystem.

2B.P4 Describe the impact that different human activities have on ecosystems.
	Class discussion on human activities that harm the environment and construction of a concept map.

Learners research the advantages and disadvantages of fish farming and transfer information to a newspaper article.

As a class, draw up concept maps focusing on how a rising human population, agriculture and deforestation are linked.

Learners evaluate information on fish farming.
	Unit 2: Chemistry and our Earth, D.2

	4.7
	Transportation and ecosystems

B.1

How human activities alter ecosystems.
	1B.4 Identify human activities that affect an ecosystem.

2B.P4 Describe the impact that different human activities have on ecosystems.

2B.M3 Analyse the effects of pollutants on ecosystems.

2B.D2 Explain the long-term effects of pollutants on living organisms and ecosystems.
	Learners research and produce a report based on the effects of transport pollution on the environment.

Learners create a concept map showing the different ways in which the volume of transport could be reduced.

Learners evaluate data on the carbon dioxide emissions produced by different ways of transporting food.

Learners calculate the percentage increase in carbon emissions by flying from London to Paris, rather than going by train.
	Unit 2: Chemistry and our Earth, D.2

	4.8
	How do fertilisers affect ecosystems?

B.2

How pollutants produced as a result of human activity can affect ecosystems.
	1B.4 Identify human activities that affect an ecosystem.

2B.P4 Describe the impact that different human activities have on ecosystems.
2B.M3 Analyse the effects of pollutants on ecosystems.

2B.D2 Explain the long-term effects of pollutants on living organisms and ecosystems.
	Discuss the effects of eutrophication with the class, and ask learners to construct a poster illustrating the cause and effects of eutrophication.
Highlight the differences between organic and inorganic fertilisers and ask learners to write down advantages and disadvantages of each.

Learners research how digging up greenfield sites to grow vegetables could contribute to eutrophication.
	Unit 2: Chemistry and our Earth, D.2

	4.9
	Pesticides and ecosystems

B.2
How pollutants produced as a result of human activity can affect ecosystems.
	1B.4 Identify human activities that affect an ecosystem.

2B.P4 Describe the impact that different human activities have on ecosystems.
2B.M3 Analyse the effects of pollutants on ecosystems.

2B.D2 Explain the long-term effects of pollutants on living organisms and ecosystems.
	Learners create a leaflet for farmers to raise awareness of the effect on the environment of using pesticides and herbicides.
Discussion on the environmental effects of the declining bee population.
Learners explain how insects become resistant to pesticides, and why farmers need to alternate the types of pesticide they use.

Learners describe how different human activities affect two different ecosystems, and analyse the long-term effects of these activities on the ecosystems.
	Unit 2: Chemistry and our Earth, D.2

	4.10
	Pollution indicators

B.3
Living and non-living indicators can be used as a measure of the level of pollution in an ecosystem.
	1B.5 Identify living and non-living indicators and the type of pollution they measure.

2B.P5 Describe how living and non-living indicators can be used to measure levels of pollutants.
	Initiate a class discussion on indicator species.

Learners carry out a practical activity using invertebrate indicator species to determine the level of pollution in a stream, recording observations and drawing conclusions.

Use class data and observations from the investigation to link ideas of low oxygen levels with eutrophication and the likely causes.

Learners create an illustrated wall chart showing living and non-living indicators and the types of pollution they are sensitive to.
	

	4.11
	Reducing the effects of pollution

B.4
There are measures that can be taken to counteract or reduce the impact of pollutants on ecosystems.
	1B.6 Describe how recycling and reusing materials can reduce the impact that human activities have on an ecosystem.

2B.P6 Describe the different methods used to help reduce the impact of human activities on ecosystems.

2B.M4 Discuss the advantages and disadvantages of methods used to reduce the impact of human activity on ecosystems.

2B.D3 Evaluate the success of methods to reduce the impact of human activity on an ecosystem, for a given scenario.
	Ask learners to sort materials cards into two types: those that can and cannot be recycled.

Discuss with the class recycling at home, and local schemes they are aware of.

Learners construct a booklet on the benefit of local recycling schemes.

Discuss the use of breeding programme to conserve species.

Learners find out how iron and steel are recycled.

Learners discuss the advantages and disadvantages of recycling paper.
	Unit 2: Chemistry and our Earth, D.3

	4.12
	More ways of reducing the effects of pollution

B.4

There are measures that can be taken to counteract or reduce the impact of pollutants on ecosystems.
	2B.P6 Describe the different methods used to help reduce the impact of human activities on ecosystems.

2B.M4 Discuss the advantages and disadvantages of methods used to reduce the impact of human activity on ecosystems.

2B.D3 Evaluate the success of methods to reduce the impact of human activity on an ecosystem, for a given scenario.
	Give an overview of renewable energy resources and ask learners in pairs to answer questions.

Learners research and produce an information leaflet that gives advice to gardeners on using biological control.
Learners find out about the use of one renewable energy resource in a particular country.

Learners write a report describing the different recycling and reuse strategies used to reduce the impact of human activity on ecosystems, evaluate their success and suggest how participation by local people could be increased.
	Unit 1: Principles of Science, E.6

Unit 2: Chemistry and our Earth, D.3

	
	Assignment Task for 2B.P4, 2B.P5, 2B.M3, 2B.M4, 2B.D3

	
	Use centre-designed assignment.

See also Authorised Assignment ‘How polluted is the environment?’
	

	Learning aim C: Explore the factors that affect human health

	4.13
	Infectious diseases and vaccination
C.1

Infectious disease can be caused by microorganisms (bacteria and viruses) that affect living cells. 

C.2

The methods used to prevent and treat disease
	1C.7 List the different biological, social and inherited factors that affect human health.

2C.P7 Describe how pathogens affect human health.
1C.8 Identify measures that can be taken to prevent and treat infectious disease.

2C.P8 Describe two different treatment regimes: one used to prevent a disease and one used to treat a disease.
2C.M7 Discuss the advantages and disadvantages of vaccination programmes.

2C.D4 Evaluate the use of vaccination programmes in the treatment and prevention of childhood illnesses.
	Show students images of symptoms of bacterial and viral diseases  and link each disease to the microorganism that causes it.

Ask learners to explain how vaccination works.

Learners construct posters to show how bacteria and viruses cause disease and the advantages and disadvantages of vaccination programmes.

Learners make a flow diagram to explain how vaccination works.
	Unit 7: Health Applications of Life Science, B.1

	4.14
	Antibiotics

C.2
The methods used to prevent and treat disease.
	2C.P8 Describe two different treatment regimes: one used to prevent a disease and one used to treat a disease.

2C.D1 Evaluate the use of antibiotics in the treatment and prevention of childhood illnesses.
2C.M5 Explain how bacteria can become resistant to antibiotics.
	Learners carry out a practical activity investigating the effectiveness of antibiotics.

Explain how antibiotic-resistant bacteria develop and ask learners to discuss the problems this could cause in future.

Learners evaluate an antibiotics programme used in some countries to prevent bacterial transmission from mother to baby during birth of a bacterium that causes a type of meningitis.

Learners write a leaflet, poster or report for use in hospitals on the cause and prevention of infectious diseases and how antibiotic-resistant bacteria develop.
	Unit 7: Health Applications of Life Science, C.1

	4.15
	Lifestyle, environment and disease

C.4

Non-infectious disease can be caused by lifestyle or the environment.
	2C.P9 Describe how lifestyle choices can affect human health.
	Learners produce a flipchart showing how different lifestyle factors affect health.

Facilitate a question and answer session on lifestyle choices and link this with peer pressure that might lead to wrong choices about drugs/sexually transmitted diseases/smoking/binge drinking.

Learners research the lifestyle factors that can lead to heart disease and stroke.

Learners design and make a poster describing how lifestyle choices can affect human health.
	Unit 7: Health Applications of Life Science, A.1, A.2

	4.16
	Inherited diseases

C.5
Influence of genes on human health.
	2C.M6 Explain the use of pedigree analysis.

2C.D4 Evaluate the use of pedigree analysis in the treatment and prevention of childhood illnesses.
	Use pairs of ‘alleles cards’ to review key terminology on alleles, gametes and inheritance of genetic disorders.

Learners construct a leaflet providing information to a family on inheritance patterns. 

Use the suggested weblink to illustrate the ways in which genetic disorders are caused by deletions or translocations of chromosome sections.

Learners write a newspaper article on the differences between prevention, treatment and cure of disease, and how people can use pedigree analysis to work out their chances of having a baby with an inherited disorder.
	Unit 1: Principles of Science, A.8, A.9, A.10, A.11, A.12

Unit 7: Health Applications of Life Science, B.1

	4.17
	Physical activity keeps the body healthy

C.6
Physical activity helps to keep the body healthy.
	1C.9 List some benefits of exercise on health.

2C.P9 Describe how lifestyle choices can affect human health.
	Initiate a discussion on the effects of diet and exercise on health.
Learners plan, carry out and analyse a practical activity to investigate the effect of exercise on pulse rate.

Discuss with learners the changes that occur in the body during exercise and reasons why these occur.
	Unit 7: Health applications of life science, A.2

Unit 8: Scientific Skills, A.1, B.1, B.4, B.6, B.12, B.13, C.4

	
	Assignment 3 Tasks for 2C.P7, 2C.P9, 2C.D4, 2C.M5, 2C.M6, 2C.M7, 2C.P8
	
	Use centre-designed assignment.

See also Authorised Assignment ‘Prevention or cure?’
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