Lesson script 3

Elaborated and prepared by Ms. Jolanta Kamecka-Krupa, M.Sc. 

Topic: ALTERNATIVE ENERGY RESOURCES 

Organisation: Polish Ecological Club Upper Silesian Branch, Katowice, Poland  

Pupils age: secondary school (students 13-15 years old) 

Expected results / outcomes: 

Pupils: 

· possess knowledge of alternative energy resources as well as positive and negative aspects of their use, 

· are convinced, that energy resources should be saved, 

· apply efficient energy use (at home, in school) into day-to-day practice 

Necessary sources / materials: large paper sheets (blackboard), colour sheets of various shapes (circles, squares, clouds etc.), markers, fix-it mass, glue 

Teaching methods: metaplan, brainstorming, discussion 

Evaluation methods: 

· increased environmental awareness, observed in a concrete attitude: energy and water saving, waste segregation, taking care of the environment – direct observation, questionnaires, 

· increase in knowledge and skills, shown in good achievements during the written exam of this field. 

Lesson script: 

1. Pupils are divided into groups, according to the agreed criterion. Teacher presents the problem. 

Presently the world is unable to operate without energy. But where are energy resources?

Present world energy generation comes from burning fossil fuels: coal, gas and oil. (Diagram: Energy resources: coal – 23%, oil – 37%, gas – 20%, nuclear power – 6,5%, renewable energy resources and wastes – 10,9%, water – 2,2%, others – 0,4%). 

The best solution is to obtain energy from renewable resources; their exploitation will not destroy the natural environment. 

Are there such resources, meeting the above mentioned criteria and is it possible to use them everywhere? 

2.  Group work – brainstorming – on suggestions how to solve the problem. 

Group No. 1 – How is it now? 

Pupils write on paper sheets the results of fossil fuels and wood use as energy resources and the use of nuclear power (using prior knowledge or materials prepared by teacher). 

Group No. 2, 3, 4, 5 etc. – How should it be? 

Fossil fuels should be replaced by new – alternative energy resources: solar energy (2), wind power (3), sea power – tides, sea waves (4), water energy (5), geothermal energy (6), biomass energy (7). 

3.  Discussion and drawing conclusions: How it is? How should it be? Why it is not as 

     it should be? 

Group leaders present their solutions: From which resources is energy obtained? 

Summing up. Drawing conclusions.

· Fossil fuels are running out. Their uncontrolled use by man results in many negative environmental problems such as: climate change. Use of them should be ended. 

· Wood energy – cutting down forests. This energy resource is renewable, but its use should be carefully controlled. 

· Nuclear power – it does not emit any large amounts of gases and provides us with large quantity of energy. Nuclear power plants incur high investments costs, but cheap exploitation. But radioactive wastes and environmental catastrophe like in Chernobyl are present.  

· Solar energy – during winter, it is hardly available. Solar collectors require large areas and are made of materials dangerous to the environment. Recommended for individual users.

· Wind energy – not suitable sites everywhere. It does not ensure regular energy provision. Some people say, that wind turbines destroy the landscape. Recommended on seashores and islands. 

· Sea energy – tides – high costs of exploitation, not everywhere is suitable. It doesn’t emit any dangerous substances. 

· Water energy – sometimes destroys landscapes and eco-systems, destroys ecological balance. Small water power plants do not have negative impact on environment. It does not pollute environment.

· Geothermal energy – very site specific. Might cause the soil drought. It does not pollute environment. 

· Biomass – it is necessary to farm special vegetation. Use of straw, wastes from forest management, agriculture and wood processing could be also a solution of sustainable waste management.  

Conclusions: 

· use of alternative energy resources is necessary, 

· it is necessary to save energy – old, conventional energy resources will run out soon, and new – alternative resources require elaboration of more effective technologies, they are expensive and cannot always be used, 

· use of new – alternative – energy resources – requires compromises and environmental awareness, since its use also might have negative impact on environment. 

4. Graphical presentation of metaplan – work results.

METAPLAN METHOD 

Method advantages: 

· encourages identification clear questions,

· develops creativeness, 

· encourages negotiation, 

· initiates activity, creativity of all participants. 

Work phases: 

· collecting materials: large paper sheet, colour sheets of various shapes (circles, squares, clouds etc.), markers, fix-it mass, glue,

· presentation of topics – problem area, 

· dividing students into working groups, 

· team work – brainstorming – on suggestions how to solve the problem, 

· discussion and elaboration of conclusions: How is it? How should it be? Why it is not as it should be? Conclusions. 
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Graphical elaboration of metaplan – for example: 

