Teachers notes
SUSTAINABLE ENERGY

	WJEC Key Question
	NGfL Cymru resources
	Suggested activity

	3.1 What problems are associated with the supply of energy?

· Economic

· Environmental

· Political

· Technological
	Problems of energy supply - introduction
Environmental problems 
Japanese earthquake and tsunami March 2011
Severn Barrage
Electric cars - A viable alternative?
India
BP Oil Slick, Gulf of Mexico 2010
Lybia
Synoptic activity

	Students are asked to identify issues associated with energy supply from a cartel of images. They are also asked to identify the over-riding message to emerge from the images [sustainability issues: e.g. conflicts between the economic need for energy and the environmental impacts]
A series of resources and activities direct students to different problems and regional examples associated with the supply of energy. A synoptic activity at the end of the section brings these separate examples together to answer Key Question 3.1.
Students are asked to identify the sources of energy found on a further photo collage. Individuals are asked to rank their perceptions of environmental damage shown by each photo. This should be followed by a group discussion on why individual rankings may differ and whether there can be generalised conclusion about the level of environmental impacts.
The activity can also be completed on printed sheets which contain the photos.

Students are asked to interpret a pie graph of Japan’s energy mix and compare it to other countries they may have studied.
A series of images, detailed BBC articles and videos are available for students to interpret how this event in Japan affected energy supplies. A set of headings are given to help structure any notes. Two BBC learning zone audio presentations give arguments for nuclear power.
In October 2010 the UK Government decided not to go ahead with a major barrage across the Severn Estuary. This was one of five options for tidal power from the area which has the second highest tidal range in the world. Students are asked to comment on this political decision with the following question.
The detailed BBC article gives differing opinions on this decision. What decision would you have made? Use the article, summary text and interactive map to develop your argument. 

An interactive activity and video describes an electric car journey from London to Edinburgh. 
There are also facts on the printed sheet and direct web links to articles giving the views of the industry. 

Students are asked to use all the resources to answer questions on the positives and negatives of electric cars, their future and their importance to providing sustainable energy.
Students are asked to analyse implications of gas pipelines traversing several countries.
A whiteboard or printable table is available for students to complete an activity using an interactive BBC resource which visually shows the changes in extent and location of the oil spill over three months. 
Students are asked to complete a mind map on the impacts of this event and are given the same four sub-headings as in the Key idea. Students are encouraged to think of short term and long term impacts. The mind map is available as a whiteboard or printable activity. Sources to analyse include images, articles and video.
Problems of war in an oil producing nation are explored by using up-to-date [2011] resources - map, graph and articles.
A table with the four headings:

· Economic

· Environmental

· Political

· Technological

is available to complete on whiteboard or printed sheet. 

Students are asked to complete the table using all the information in section 3.1
The completed framework can then be used as the basis for a piece of ‘extended writing’ 


	3.2 How and why is the demand for energy changing?
· Economic

· Social

· Technological
	How is the demand for energy changing?
Global Changes in Energy Demand 
Why is the demand for energy changing?
China's increasing demand for energy
	Students are asked to use a website to calculate their carbon footprint and then compare their results with that of an older person. This person is asked to complete the questionnaire as if it were the year they were 18 years old.
A Venn diagram is available for whiteboard or printing to structure the comparisons. One category might indicate little change, whereas another could show a great degree of change. 

Students are asked to analyse graphs on changing energy demand..Selected graphs taken from Key World Energy Statistics, International Energy Agency highlight changes in global energy consumption 1973 -2006and changes in different fuel types. Global patterns of oil consumption in 2009, with annual changes from 1965 -2009 are displayed.
An interactive activity asks the students to categorise a series of images into six groups. Three factors that affect changing energy demand - economic, social, technological. Also students need to determine whether the images show +ve [increased] demand or –ve [reduction in] demand.

Further questions include:
Discuss how the factors in the table impact on a changing demand for energy.

Identify different factors that threaten the prospect of a sustainable energy supply.

Images and video links provide stimuli for students to explain the increasing demand for energy in China. 



	3.3 How can the demand for energy be managed sustainably?

· Alternative sources

· greater efficiency

· Demand reduction


	The 'energy mix' of UK, China and Sweden
UK wind farms
UK Renewable energy
individual or class secondary research, followed by class discussion as basis for debate in next section

UK energy policy 2010,2011
class debate

China

	Three graphs form the resources for the following questions.
Identify similar characteristics between the graphs.

 How does energy source differ between the countries?

 Identify how the energy sources used change over time.

 Compare the balance between renewable and non-renewable.

 What factors influence the mix of energy a country may use?

 Which country has the most renewable energy supply?
A series of cartoons and videos are supplied. Students are asked 

Use this information and your own research to answer the following questions.

· Why is there an increasing demand for ‘wind energy’?

· Describe the changes to the locations for wind farms.

· Identify why wind farms are not universally popular.

Three BBC leaning clip videos give information on demand and supply of electricity in the UK, the pros and cons of wind farms and the impacts of wind farms on local communities.
Further short videos can be found on http://www.bbc.co.uk/wales/eclips/ , Elenydd [2] [Welsh], Plynlymon [2] English] Cemaes. 
EU and UK Renewables targets are given. Students are asked to research an interactive web site which shows sites for all 8 categories of renewables divided further into 3 groupings of: active now; being built; planning stage. Tables are provided in whiteboard and printed form to help structure notes. The aim of the secondary research activity is to develop an answer to: Which renewable energy sources offer the best solution to meeting the U.K.’s future energy demand?
Sub-questions which may help in the answer are suggested

· Which sources of energy are not specified on this list?

· Do you think that the U.K will be able to generate a sufficient amount of energy in the future through renewable energy?

· Do you think wind farms will play an important role in the future of energy supply in the U.K?

· What factors could limit/ lessen the amount of energy produced via renewable energy?

· What factors could increase the amount of energy produced via renewable energy?

Since there is so much information on the website you may prefer to divide into 8 groups and each group choose one type of renewable to research. Each group could give a short presentation and share the information with the class before a class discussion on UK renewable energy. The activity continues in the next section: UK energy policy 2010,2011
A class debate is modelled on a video of six experts debating the same theme. Students use their secondary research and the videos to debate the future energy policy for the UK.

Choose 6 students who individually give a 2 – 3 minute presentation on their own opinion on the future energy policy for the UK. The rest of the class listen to the different arguments and the whole group debate the proposed policies. A Chair is required. This could be the teacher or a student.

 Further resources which could help the debate are given: UK Government policy statement; industry response to the statement, policy statement on ‘Green growth’; videos on renewable transport and solar power.  
Be aware that government policy can change and activities should be reviewed accordingly.
A section on China has been added to encourage linkage across the units – China being one of the case studies in the Cities Unit. 
In an interactive activity students complete a drag exercise to ascertain the relative levels of positive and negative effects of the Three Gorges dam. Video, images, maps and articles are given to help in this activity. It is suggested that further effects are added to the table from students’ own research. The activity can be completed on whiteboard or printed sheet.

Animated line graphs indicate population, and electricity demand growth. Students are asked to consider whether they think that the Three Gorges dam is a sustainable way of helping China meet its huge energy generation needs.

Here students are encouraged to asses alternative ways forward with pie graph information on imports from Africa and asked

 Use the resources and your own research to evaluate how China is addressing energy issues in terms of

· Alternative resources 

· Greater efficiency

· Demand reduction



	3.4 Can a sustainable energy supply be maintained in the future?
	Sweden energy strategy
Symbio Cities
Can a sustainable energy supply be maintained in the future?
Essay planning document
	Students are given a summary of the Swedish Energy Policy; energy aims; targets; action plan; and 6 sets of graphs and statistics on Sweden’s energy use.
Students are asked to
Use the text and graphs to comment on the future sustainability of Sweden’s energy supply. Do you think that Sweden’s policy is good? Justify your viewpoint.

This is a further attempt to create a link, in the mind of students, between Units and could be used to illustrate Sustainable Energy or Sustainable Cities.
Articles, audio and youtube 0n Malmo provide the resources for the following questions.
What are symbio cities?

Outline some projects that fall under the banner of ‘Symbio Cities’.

How does ‘Symbio Cities’ promote a sustainable approach to energy supply?

Do you think that ‘Symbio Cities’ is a blueprint that can be used in cities all around the world?

Watch the clip and outline why Malmo in Sweden is considered to be a good example of a ‘green powered’ city.

The interactive activity asks students to bring together all their experience and organise an essay plan which answers the Q 

Can sustainable energy supplies be managed in the future?
Students should then complete this essay.


