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Overview 

The unit provides students with opportunities to compare the risks associated with different activities using data at personal, community, national and global levels. 

The activities


There are three activities in this unit. They have been written to be followed sequentially. 

The activities ‘Calculating and comparing risk’ and ‘Time to decide – should we be making decisions for others?’ could also be used in isolation if some background information is provided for students. The third activity could also be used as an extension.

Fancy a swim?

In this activity students analyse data on drowning incidents and decide whether swimming in rivers and streams should or should not be banned.

Calculating and comparing risk

In this activity, students calculate the risks involved in various activities and then compare the risks and benefits of some sports and travel risks and decide what level of personal risk is acceptable.

Time to decide – should we be making decisions for others?

Students research and debate the balance of risks and benefits of technologies that affect everybody, e.g. growing GM (genetically modified) crops, using nuclear power stations or burning fossils fuels to generate electricity and decide who should be making the decisions. 

Curriculum links (for students aged 14–16) 



How Science Works (from POS KS4 for England) 



Data, evidence, theories and explanations

1a how scientific data can be collected and analysed

Practical and enquiry skills

2b collect data from primary or secondary sources, including using ICT sources and tools

Communication skills

3a recall, analyse, interpret, apply and question scientific information or ideas

3b use both qualitative and quantitative approaches

3c present information, develop an argument and draw a conclusion, using scientific, technical and mathematical language, conventions and symbols and ICT tools

Applications and implications of science

4a about the use of contemporary scientific and technological developments and their benefits, drawbacks and risks

4b to consider how and why decisions about science and technology are made including those which raise ethical issues, and about social, economic and environmental effects of such decisions

AQA How science works – The Procedural Content 

10.8 Societal aspects of scientific evidence

OCR How science works – Ideas About Science 

5 Risk  

6 Making decisions about science and technology 

NI Science Single Award HSW skills

• consider social, environmental and economic aspects of Scientific Activity on the community;

GCSE or equivalent 14–16 specifications 



This activity does not directly support the teaching of a particular topic but could still be used as a standalone activity when teaching ‘How Science Works’. References to risk, GM crops, nuclear and coal fired power stations are found in the following specifications.

England (GCSE)



AQA Science A

Biology Unit 1b Evolution and Environment: 11.8 How do humans affect the environment?

Chemistry Unit 1a Products from Rocks: 12.6 What are the changes in the Earth and its atmosphere?

Physics Unit 1a Energy and Electricity: 13.4 How should we generate the electricity we need?; 13.6 What are the uses and dangers of emissions from radioactive substances?

AQA Science B 

Biology Unit 1 – 11.8 How do humans affect the environment?

Chemistry Unit 1 – 12.6 What are the changes in the Earth and its atmosphere?

Physics Unit 1 – 13.4, How should we generate the electricity we need?;

13.6 What are the uses and dangers of emissions from radioactive substances?

AQA Biology

Unit Biology 1 – 11.8 How do humans affect the environment?

AQA Chemistry  

Unit Chemistry 1 – 12.6 What are the changes in the Earth and its atmosphere?

AQA Physics

Unit Physics 1 – 1.4 How should we generate the electricity we need?

11.6 What are the uses and dangers of emissions from radioactive substances?

AQA Additional Applied Science 

Unit 1 Science in the Workplace – 10.3 Working Safely in Science – Hazards and risks

AQA Applied Science (Double Award)

Unit 1 Science in the Workplace – 10.3 Working Safely in Science – Hazards and risks

Science for the Needs of Society Unit 2. – 11.3 Countryside and Environmental Management – Energy resources, Selective breeding and genetic engineering, Environmental management

Edexcel 360 Science 

Biology B1 a: Topic 1 Environment

Chemistry C1 b: Topic 7 There’s One Earth

Physics P1 a: Topic 9 Producing and Measuring Electricity

Topic 10.1 You’re in Charge

Edexcel 360 Additional Science 

Physics Unit P2: Topic 11 Putting Radiation to Use

Topic 12 Power of the Atom

Edexcel 360 Science – extension units

Biology Unit B3: Topic 1 Biotechnology

Edexcel Science 

Biology B1 a: Topic 1 Environment.

Chemistry C1 b: Topic 7 There’s One Earth

Physics P1 a: Topic 9 Producing and Measuring Electricity

Topic 10.1 You’re in Charge

Edexcel Additional Science 

Physics Unit P2: Topic 11 Putting Radiation to Use

Topic 12 Power of the Atom

Edexcel Science – extension units

Biology Unit B3: Topic 1 Biotechnology

OCR Science A (21C science)
Module P2: Radiation and Life  

Module P3: Radioactive Materials

OCR Biology A (21C science)
Module B7: Further Biology – B7.4 New technologies

OCR Chemistry (21C science)

Module C7: Further Chemistry – C7.5 Green Chemistry

OCR Physics (21C science)


Module P2: Radiation and Life

Module P3: Radioactive Materials 

OCR Additional Applied Science A (21C science)

Agriculture and Food Module AP2.4: Biotechnology and food

OCR Science B (Gateway Science)

Module C1: Carbon Chemistry – Item C1d: Making Crude Oil Useful

Module P2: Living for the Future – Item P2c: Fuels for Power, 

Item P2d: Nuclear Radiations

OCR Additional Science B (Gateway Science)

Module B3: Living and Growing – Item B3g: New Genes For Old

Module P4: Radiation for Life – Item P4f What is radioactivity? Item P4h Fission

OCR Biology B (Gateway Science)

Module B3: Living and Growing – Item B3g: New Genes For Old

Module B6: Beyond the Microscope – Item B6h: Genetic engineering

OCR Chemistry B (Gateway Science)

Module C1: Carbon Chemistry – Item C1g: Using carbon fuels

OCR Physics B (Gateway Science)

Module P2: Living For The Future – Item P2c: Fuels for Power, Item P2d: Nuclear Radiations

Module P4: Radiation For Life – Item P4f: What is radioactivity?, Item P4h: Fission

OCR Applied Science (Double Award)

Unit 1: Developing Scientific Skills – Working Safely in Science – Hazards and Risks

Unit 2.1: Living Organisms – 2.1.9 Genetics

2.5 Energy Resources – 2.5.1 Energy Resources – fuels

Activity and Health Module 2: 

Scotland (SCE standard grade)



Science 

Topic 3: Energy and its uses

Chemistry

Topic 5: Fuels

Physics

Unit 6: Energy Matters – Section 2: Generation of Electricity 

Wales (WJEC GCSE)



Science

Biology 1 – 5 Gene Technology
Chemistry 1 – 6 The Production And Use Of Fuels
Physics 1 – 1 Generation Of Electricity
Physics 2 – 3 Uses And Dangers Of Radioactivity
Applied Science (Double Award)

Unit 1 Working safely in science: 1.1 Hazards and risks
Unit 2 Science and Society: (b) Man and the Environment, (d) Energy, electricity and radiations

NI (CCEA GCSE)



Science (Single Award)

Module 4: Materials and their Management – Oils, Polymers and Materials

Module 5: Electricity, Waves and Communication – Household electricity

Module 6: Road Safety, Radioactivity and Earth in Space – Radioactivity

Biology

3.2 Environment Section: 3.2.12 Pollution, 3.2.13 Conservation 

Physics

3.5 Radioactivity
Applied Science (Double Award) 

UNIT 1: Developing Scientific Skills – 5.2 working safely in science – Hazards and risks

UNIT 2: Science For The Needs Of Society

6.2 The importance of energy – Energy resources

Learning objectives 



By working through this unit, students should come to understand that:

· there are many hazards in the world

· where there are hazards there are risks of actual harm

· no activity is free of risk

· data about accidents allows some quantitative evaluation and comparison of risks

Students should be able to:

· distinguish between hazard and risk

· give examples of risk reduction in the face of hazards

· make better decisions, individually and through group discussion, based on evaluation of risk at personal, community, national and international levels, including in science-based contexts

· work with data relating to hazards, risk and accidents

Teaching and learning approaches 



· Interpreting and evaluating data ( (LSS1) 

· Discussing ideas in a small group ( (LSS2) 

· Reflective reading ( (LSS1) 

· Gathering information from a variety of sources  ( (LSS1)

· Creative writing ( (LSS4) 

· ‘Teaching’ i.e. students giving presentations ( (LSS6) 

· Devising ‘visual’ ways of expressing and communicating ideas 
(including maps, diagrams, charts) ( (LSS3) ( (LSS6) 

· Handling ideas and information: using computers (ICT) (
· Interacting with a variety of audio-visual media ( 

· ‘Case-studies’ in a variety of contexts ( (LSS3) 

· Argumentation (
For further information about Learning Skills for Science (LSS) click here. 
Downloads 

Fancy a swim?



· Guidance for teachers

· PowerPoint presentation

· slide 1 – people can drown

· slides 2–5 – data for fatal drownings in the UK for 2002 (see also 
      http://www.rospa.com/waterandleisuresafety/info/stats2002.pdf )

· slide 6 – What does the data show? Activities and behaviour

· slide 7 – What does the data show? Locations and places

· slide 8 – What does the data show? Time and people

· slide 9 – drawing conclusions

· slide 10 – suggestions for risk management

· Information sheet – The drowning problem  

· Activity sheet – Fancy a swim? 

· Activity sheet – The drowning problem (statements) 

· Activity sheet – The drowning problem (cards)

Calculating and comparing risk



· Guidance for teachers

· PowerPoint presentation

· slide 11 – is anything 100% risk-free? 

· slide 12 – Should people always make their own personal decisions about balancing risks and benefits?

· slide 13 – should decisions be made for us?

· slide 14 – calculating risks table data

· slide 15 – comparing risks table data

· slide 16 – comparing risks table to complete

· Activity sheet – Calculating risk

· Activity sheet – Comparing risk

Time to decide – should we be making decisions for others?



· Guidance for teachers

· PowerPoint presentation

· slides 17 and 18 – what about decisions that affect everybody (optional)

· slide 19 – information as on ‘Activity sheet – Time to decide’

· Activity sheet A – Time to decide – should we be making decisions for others?

· Activity sheet B – Time to decide – should we be making decisions for others? (simplified)
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