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	Generating Electricity 

	Investigating how electrical energy is generated from renewable and non-renewable sources

	Subjects: Design & Technology, Engineering
Approx. time: 50 - 60 minutes
	
	Key words / Topics

· electricity
· electrical energy
· fossil fuels
· hydro/tidal
· non-renewable
· nuclear
· renewable
· solar

· wind

	Stay safe
	
	

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠  

	Suggested Learning Outcomes 
	
	

	· To know the difference between a renewable and a non-renewable source of energy.
· To understand how electrical energy is generated from at least one renewable and one non-renewable source.
· To explain the advantages and disadvantages of generating electrical energy from different sources.

	Introduction
	
	

	This is one of a series of resources designed to support the delivery of the new 9-1 GCSEs in Design & Technology and Engineering, first taught from September 2017. Each resource covers a key topic from one or more of the specifications for these subjects. This resource focusses on the generation of electrical energy.
Every day we rely on the use of mains electricity, from lighting our homes, to charging up our mobile smartphones, to powering the latest games console. All the electrical energy that we use must be generated. This can be done using both renewable and non-renewable sources. 

	Purpose of this activity
In this activity, learners will investigate how electricity is generated from at least one renewable and one non-renewable source. It will build knowledge and understanding of energy generation and develop independent research skills.
This could be used as the first part of a two-lesson mini unit of learning, with the activity ‘Going Nuclear’ as the follow up activity. It could also be used to build on the existing ‘Green School’ suite of activities. Alternatively, it could be used as a one off main lesson activity to build knowledge and understanding of the topic.

	Activity 
	
	Teacher notes

	1. Renewable and non-renewable energy (5-10 mins)
Teacher to introduce the terms renewable and non-renewable energy (or re-cap if previously covered). 

Learners to write down in their books or on a ‘post it’ note at least two examples of sources of each. 

2. Types of renewable and non-renewable energy sources (5-10 mins)
Show examples of renewable and non-renewable energy sources and explain that electrical energy can be generated from each of these. Explain where these are found where relevant. E.g., coal is mined from the ground.

Renewable energy source examples:

· Solar

· Wind

· Hydro

· Tidal

· Biomass
Non-renewable examples:

· Fossil fuels (coal, oil, gas)

· Nuclear

3.  Investigating how electrical energy is generated (30 mins)
Learners to select one example of a renewable energy source and one example of a non-renewable source.
Using the internet and/or available course textbooks they should research how electricity is generated from each of these sources. They should use both notes and sketches to show and describe each step of the process.

The example handout can be used, or learners can present their work on a blank sheet of A4 paper, or in their exercise books as appropriate.

4. Peer assessment (10 mins)
Learners to swap their responses with a partner. Their partner then writes down two things they have done well and a target for improvement. If time allows they can then make those improvements to their work or complete this for homework.
	
	Course textbooks
If there is no internet access available, or as an alternative to searching online, learners should have access to appropriate course textbooks. These are available from various publishers. For example:

· Hodder GCSE (9-1) Design and Technology (AQA)
· Hodder GCSE (9-1) Engineering (AQA)
· Collins GCSE Revision: Design and Technology (OCR and AQA)
If you are unsure as to the most appropriate course text book for the specification that you are following, contact your awarding body who will be able to advise on recommended titles.
Example responses

Learners should be guided to focus on the process of energy generation, using appropriate technical language. 
For example, when describing how energy is produced from coal, responses could describe or expand on the following basic points:

· Coal is mined form the ground.

· It is transported to a power station where it is burned in a furnace to create steam. 

· The steam turns turbines.

· The turbines drive generators which produce electricity.

For nuclear power a nuclear reaction (nuclear fission) is used to create the steam.

In the case of wind energy, the wind turns turbines that drive the generators. Hydro uses the power of moving water, for example, when being allowed to flow through a dam.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Give learners an example description from the teachers’ notes with key words missing. Ask them to fill in the blanks and produce the appropriate drawings of each stage from their research.
Give learners suitable weblinks to use to get them started in their research (see examples in links section of this sheet).
	
	Learners could discuss and explain the advantages and disadvantages of generating electrical energy using each method that they have described.
Learners could use ICT to create a presentation of their findings and present this to the class.

	
	
	

	Resources
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	· Projector/Whiteboard

· Internet and/or appropriate course textbooks
	
	[image: image4.png]


 Generating Electricity Teacher Presentation
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 Generating Electricity Learner Handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional background information or to aid with the activity:  

· GCSE Bitesize – Fossil fuels and nuclear power: Revision notes explaining how energy is generated from fossil fuels and nuclear power.
https://www.bbc.co.uk/education/guides/zpp4jxs/revision
· GCSE Bitesize – Renewable energy: Revision notes explaining how energy is generated from renewable energy sources.
· https://www.bbc.co.uk/education/guides/znn9q6f/revision
· Wikipedia – Fossil fuel power station: Information about how a fossil fuel fired power station works https://en.wikipedia.org/wiki/Fossil_fuel_power_station 
· Wikipedia - Renewable energy: Information about renewable energy and the technologies that underpin its use. https://en.wikipedia.org/wiki/Renewable_energy 
· Energy.gov: Interactive animation showing how a wind turbine works. https://energy.gov/maps/how-does-wind-turbine-work ;
· Energy Saving Trust - What are solar panels?: Explanation of how solar panels can be used to create electricity for the home and therefore cut energy bills. http://www.energysavingtrust.org.uk/renewable-energy/electricity/solar-panels 
· UK Government Website – Details on the UK government’s strategy for using renewable energy in the future. https://www.gov.uk/government/news/government-confirms-up-to-557-million-for-new-renewable-energy-projects 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

· Identify types of renewable and non-renewable sources of energy and where they are found
Main

· ACTIVITY: Generating Electricity
	Plenary

· ACTIVITY: Going Nuclear
· Discuss advantages and disadvantages of generating electricity using renewable and non-renewable sources

· Opportunities within activity for presentations, peer/self-assessment
· Reflection on Objectives and PLT skills used



	This activity could also link with the resources in the ‘Power House’ and ‘Dance Power’ series available from IET Faraday, to provide a broader context and understanding.


	The Engineering Context [image: image6.png]




	Generating electricity is a core topic in all GCSE Design and Technology 9-1 courses and required learning as part of the GCSE Engineering 9-1 course.

The knowledge gained can also be used when choosing appropriate sources of energy for powering electronic products and systems designed in the future.




	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 1a, 3d
	Northern Ireland: Curriculum
Technology & Design

· KS3 Objective 3: Pursue design solutions using environmental friendly materials and energy sources.
Learning Outcomes:

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate. 

	Scotland: Curriculum for Excellence
Technologies
· TCH 3-07a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 2, 4

	GCSE D&T

AQA D&T
· 3.1.2
Edexcel D&T
· 1.3.1 
Eduqas D&T
· 2.1 Core: 3
OCR D&T
· 3.2
	GCSE Engineering

AQA Engineering

· 3.1.3

	
	


	Assessment opportunities

	Regular questioning throughout the activity, peer assessment of completed work, formal teacher assessment of completed work.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer

· Self-manager
· Effective participator
· Reflective learner
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