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	How do we generate electricity?


	Assessment objectives

· Candidates should be able to demonstrate knowledge and understanding of the wide range of processes contributing to the development of economic environments, and their associated effects on the landscape.

· Candidates should be able to demonstrate knowledge and understanding of the interrelationships between people’s activities and the total environment, and an ability to seek explanations for them.
	
	0460/2217 syllabus

3.5 Energy 
· Describe the importance of non-renewable fossil fuels globally and in different countries at different levels of development 
· Identify non-renewable fossil fuels including coal, oil and natural gas


	Differentiated learning outcomes
· All students must have a basic knowledge of the importance of fossil fuels in generating electricity (Grade E/D).

· Most students should be able to describe the importance of thermal power stations in relation to the global distribution and consumption of electricity (Grade C/B).

· Some students could have a detailed understanding of how thermal power stations generate electricity from fossil fuels, where they are located and their importance in the context of global production of electricity (Grade A/A*).
	
	Resources

Student Book: pp. 198–9
Worksheets: 
3.41 Energy sources revision quiz
3.42 Household electrical appliance audit
Photographs: None

Further reading and weblinks: Text, pictures and videos illustrating the importance of fossil fuels in electricity production can be found at: www.darvill.clara.net/altenerg/fossil.htm


	Key concepts
	· Most of the world’s electricity is produced in power stations using fossil fuels.

· There are huge variations in the global consumption of electricity.

· Power stations using different fossil fuels have quite different location requirements.


Starter suggestions

Use the starter session to revise the previous section on energy sources.

Have a quick quiz on energy sources using the questions on Worksheet 3.41. Get students to peer mark without the answers, giving constructive feedback, before sharing the answers with the class. Answers are:

1
Oil/gas/coal
2
88 per cent
3
Solar energy
4
Population growth/increased number of electrical gadgets
5
China
6
Saudi Arabia
7
When a country produces enough energy to meet its own needs
8
Mining deaths/coal seam fires/air pollution
9
2.4 billion

10
Personal safety of women/desertification/soil erosion/respiratory diseases

11
Renewable energies

12
Geothermal
13
Wind/wave/HEP/solar/biofuel.
Main lesson activities
1
Ask students how much electricity they use in a typical day. Get them to keep a diary of what electrical appliances they switch on and for how long. Would it be possible for them to live for a day without switching anything on?

	Homework extension
	Some modern houses are fitted with meters that monitor usage of individual devices. Ask students to try to live for a week where, each day, they use less energy than the previous day. At the end of the week, hold a plenary where students explain how they got on.


2
Ask students to carry out an audit of their house and to count all the appliances that are plugged in. Try to reduce that by 10% without anyone noticing (using Worksheet 3.42 if necessary). Which of these appliances could be unplugged when they were not in use (remind students that even something that is switched off or on ‘standby’ may still be consuming energy)?
3
Repeat main lesson activity 2 at your school. Students (in groups) should try to find out which school subjects seem to be the most ‘energy-intensive’ (these can then be ‘named and shamed’). After carrying out the audit, groups should write a report to the school principal or head teacher to suggest why it is important to reduce energy. This should include information on the impact on the school’s finances and on larger-scale problems such as global climate change and countrywide energy security.
4
After reading the information on electricity generation in the Student Book, small groups of students should ‘act out’ the formation of electricity, playing the part of different stages (from exploitation onwards), or equipment that is involved. Each student needs to have a specific role in the process. What would happen if any of them stopped doing what they were doing?
5
Choose two of the different types of fossil fuel power stations and make a list comparing and contrasting the location factors needed for their sites.

	
	Give extra support by pairing students who may have difficulties, with others who can help them, for the main lesson activities being carried out for homework.

Give extra challenge by encouraging students to try to put a financial value on the electricity-saving activities carried out above, perhaps investigating the cost of electricity further using the internet or help from home.


Plenary suggestions

You could return here to the energy-saving activities students have tried to carry out at home.

Did they find it difficult to go without certain pieces of equipment? Did anyone notice when they turned certain things off? How did the same activity work out in school?

Ask students to consider the benefits that could result from such simple energy-saving techniques – for their families, their country and the whole world.

	Assessment suggestions
	Groups could be videoed carrying out main lesson activity 4, and students could produce a voiceover explaining what is going on. If groups of students did this, there could be an assessment of which video had the best explanation.


	Skills notes
	Analysis of distribution maps can be practised using the questions in the Now investigate section on p. 199 of the Student Book.
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