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	Heating through the Ages

	
	
	

	Consider history of energy sources and their pros and cons


	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 2 x 60 mins
	
	Key words / Topics: 

· fuel 

· energy
· renewable sources
· non-renewable sources
· applications and implications of science and technology

	
	
	

	Suggested Learning Outcomes
	
	

	· To be able to illustrate how the types of energy source used by man has changed over time 

· To be able to identify factors that have made it necessary and possible to change our energy sources 

· To be able to explain why some alternative energy sources have been adopted quicker than others

	

	Introduction
	
	

	The aim of the ‘Heating through the Ages’ scheme of work is to give students the opportunity to look at the big picture of changing use of energy sources. Students will be able to research how and why the types of energy sources for domestic use have changed over time. 
This will put into context why society is so interested in developing new energy sources and what different factors drive these developments. If students are to understand the importance of new energy sources they need to understand what has gone on before. They need to see that new technologies, like new fuels, take time and money to develop until they reach a point that they are economical as well as desirable alternatives to what went before.


	Purpose

	In this activity, students will produce a time line showing the development and implementation of a nominated energy source.  

This activity could be used as a main lesson in science or design & technology. It could also be extended to form the basis of a personal or group research project in design & technology. There is also the opportunity to develop this as a cross curricular activity with History, focusing on the relationship between the changing needs and technological developments.

	
	
	

	Activity
	
	Teacher notes

	After watching the Power House film, the class should brainstorm types of energy sources that man has used since cave man up to modern times.  

As a class discuss the form that this energy is used in the home – this may be either directly (gas, coal or solar water heating) to produce heat, or as electricity.

Divide the students into teams of 2-4. Allocate each team an energy source. The team must produce a time line showing key points in the implementation of this energy source. This should include:

· When was it first used? 

· How was it used? (i.e. directly for heat or to generate electricity)

· If it was used to generate electricity, how was this done?

· What were the main technical developments that allowed the fuel to be exploited? (E.g. being able to lay pipelines from offshore oil platforms to the coast to transport the oil quickly and cheaply, development of the national grid, development of solar cells etc.).

Separate to the timeline, the teams should also list:

· What were the key factors which made its use become popular? (E.g. rich deposits of coal in Britain making coal cheap, and the development of canals and railways making it easy to transport, concerns over environmental impact of other fuels).

· What were the key factors that made it less desirable as a source of fuel? (e.g. CO2 emissions from burning coal.)


Each group should then share their timelines, pros and cons with the other groups. One person from each group should act as spokesperson for their group, with the rest visiting each of the other groups to collect notes on their findings. They then return to their own group and provide feedback.


Globally, we are currently dependent upon fossil fuels. As these non-renewable sources are used up, alternative ways of meeting our energy requirements must be made available. A strategy is required to make sure that these alternatives are in place before the fossil fuels become scarce, to avoid ‘gaps’ in energy supply. The next task for the groups is to draft letters to the prime minister advising him of what the national energy strategy should be, and why. This should include their recommendations of which energy sources should be used and how they should be implemented.
	
	Responses should include fossil fuels (oil, gas, coal), nuclear energy and a wide range of sustainable energy sources (wind, solar, tidal, geothermal etc.)

It is important to emphasise that although there are a wide range of different energy sources, many involve converting energy into electricity.

Depending upon their ability, teams could allocate tasks to individual members or carry out their research as a group, sharing and discussing their findings.

You can explain here that some will obviously overlap but the dates are just to get a general feel for the length of time it has been used. An example would be ‘Burning wood: cave man to industrial revolution (1700).

The detail that the students are able to add to the timeline will depend on how well they can think about the questions being posed. Good research sources will be needed to help this. Library books and the Internet can be used to do this activity.

The letter writing task could be set as a homework activity.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	A proforma for the timeline, pros and cons could be provided. An example of a timeline for natural gas or oil could also be provided, as a model for the students work. 

The activity could be presented as a scripted activity, in conjunction with Drama or English. Each group would act in character to present the development and use of their energy source. This removes the research element, but still allows the sharing and analysis of data. However, this would require scripts to be prepared – this itself could be set as an extension activity for a higher ability group.
	
	Students could investigate why it takes so long for new fuel sources to be adopted for general use. Using the Power House film and research using the internet, they should come up with a list of factors which explain why there is this delay. This can be added at the end of the class timeline, along with any other examples they can find of cutting-edge fuel sources.

Each group should produce a card sort game as the plenary activity. Each pupil in the group is going to make one set of cards about the energy source allocated to the group. Each student then makes a number of cards with the following piece of information on them. Card 1= a picture of the energy source, card 2 = when it was the main energy source/fuel in Britain, card 3 = two pros and card 4=  two cons of using the fuel. All of the cards should then be distributed randomly around the class. Individuals should then swap cards with each other to see if they can collect a complete set for a designated energy source.

	
	
	

	Resources
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	· Appropriate-level library books and websites on fuels and energy sources
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  Energy questions (Teacher notes)

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· VIDEO: Power House

· ACTIVITY: Keeping Warm 1
· ACTIVITY: Fuel Poverty 1
Main (Options)

· ACTIVITY: Keeping Warm 2 
· ACTIVITY: Fuel Poverty 2
· ACTIVITY: Heating through the Ages

	Main (cont.)

· ACTIVITY: Burning Water 1 (Practical)
· ACTIVITY: Burning Water 2 (Research)
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image5.png]




	· The story Power House
· How it works? Baxi’s Ecogen Boiler
· Who makes it work? David Willets


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 23d, 23e
Design & Technology 

· KS3 3b, 3d
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Respond to a personal design challenge in relation to their own lifestyle

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context

· Education for Sustainable Development

· Economic Awareness

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate
Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate
· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose
· Work effectively with others

	Scotland

Technologies
· TCH 3-01a, TCH 3-02a
	Wales

	GCSE D&T

AQA D&T

· 3.1.2
Edexcel D&T

· 1.3
Eduqas D&T

· 2.1 Core: 3

OCR D&T

· 3.2
	GCSE Engineering

AQA Engineering

· 3.1.3

	GCSE Science
AQA Combined Science Trilogy

· 6.1.3
AQA Combined Science: Synergy

· 4.4.1.5, 4.8.2.4, 4.5.2.5, 4.7.5.2, 4.7.5.3
Edexcel Combined Science

· Physics: 3.13
Eduqas Combined Science

· 2.3: 1.2f
OCR Gateway Science: Combined Science A

· P6.2a
OCR 21st Century Science: Combined Science B

· P2.2: 1, 2, 3
	GCSE Physics
AQA Physics
· 4.1.3
Edexcel Physics

· 3.13

Eduqas Physics
· 1.2f
OCR Gateway Science: Physics A
· P8.2a
OCR 21st Century Science: Physics B
· P2.2: 1, 2, 3


	
	


	Personal, learning & thinking skills (PLTS)

	· Creative thinker
· Independent enquirer

· Reflective learner

· Team worker

· Effective participator




