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Guidance for teachers

Energy from biomass



An active reading exercise designed to familiarise students with a range of biomass fuels.

Downloads 



· Guidance for teachers

· Stimulus PowerPoint slide 2 – palm oil tree (optional)

· ‘Activity sheet A – Energy from biomass’, active reading exercise

· ‘Activity sheet B  – Energy from biomass’, active reading exercise (simplified version)

Running the activity



Give students a copy of ‘Activity sheet A – Energy from biomass’. Ask students to convert the information on the sheet into a visual form for revision notes. To identify key points, students should be encouraged to highlight information as they read.

Discuss possible ways of displaying information about the different fuels. They could produce a 

· bullet point list

· revision notes

· poster

· fact file

· mind map

· spider diagram

· flow chart.

They could include information about the state of the fuel, i.e. solid, liquid or gas, source, uses etc.

Energy from biomass

Differentiation 



Suggestions for students who may appreciate additional challenge

· Students could be asked to recall / explain the difference between renewable and non-renewable fuels and use this information and other key vocabulary in their presentation, e.g. biomass, fermentation, anaerobic, combustion and decomposition.

· Draw the components of a flow diagram on the board (see below). Ask the students to draw flow diagrams for each type of biomass to show how energy is released. Emphasise that some forms of biomass need to go through more processes than others (e.g. we burn wood but sugar cane is fermented first to produce ethanol which is then burnt). 


Suggestions for students who would benefit from additional support

· ‘Activity sheet B – Energy from biomass’ provides a simplified version of the text. 

This sheet has key words in bold. You could read through the sheet with the students and highlight these key words as you go through. 

Ask students to discuss with a partner whether fuels are solid, liquids or gases and then discuss how best to present the information. For example, solid forms of biomass in one colour, liquid forms in another and biogas in a third.

The consequences of growing palm oil trees

The aim of this activity is for students to consider the economic, social and environmental consequences of palm oil tree plantations.

Downloads



· Guidance for teachers

· PowerPoint presentation

· slide 1 – starter stimulus, orang-utan (optional)

· slide 2 – palm oil tree (optional)

· slide 3 – graph showing size of palm oil plantations from 1975 to 2005 

· slide 4 – economic effects 

· slide 5 – social effects

· slide 6 – environmental effects

· Information sheet A – Palm oil briefing 

· Information sheet B – Palm oil briefing (simplified version) 

· Activity sheet – Consequences cards to cut out
· Activity sheet – Consequences table (blank) to complete

· Activity sheet – Consequences table with answers

Running the activity



· Prior knowledge – If the activity ‘Energy from biomass’ has not been completed before starting this activity students may need to be made aware that palm oil is a source of biofuel. 

· Start by showing PowerPoint slide 1, orang-utan and/or PowerPoint slide 2, palm oil tree (optional).

· ‘Information sheet A – Palm oil briefing’ provides a summary of the information needed for this activity. Depending upon the time you have available and the ability of your students you may choose either to brief students yourself about the situation in Malaysia and Indonesia or you could set this as an exercise for independent work. PowerPoint slide 3 is a graph showing the size of palm oil plantations from the 1970s to 2005. Students could prepare a short news report or fact file about palm oil either in class or as homework, using the briefing sheet and/or weblinks as a starting point.


· Give each student or group a copy of the consequences cards. The consequences are things that happen as a result of palm oil plantations. Ask them to look at the cards and sort the cards into ‘economic’, ‘social’ or ‘environmental’ consequences. You will probably need to use PowerPoint slides 4, 5 and 6 to discuss with students what is meant by ‘economic’, ‘social’ and ‘environmental’ consequences. 

· The students should now be given a copy of the blank consequences table, and they should now match the statements with the consequences. The consequences can then be stuck or written into the consequences table.

· You may want to photocopy the consequences cards, the blank table and the completed table on to acetate to display on an OHP.

· After checking their answers, students could go back into groups and discuss whether each consequence is ‘good’ (positive) or ‘bad’ (negative). This could be marked on the cards using green highlighter for positive and red highlighter for negative consequences. It might be worth discussing that in some cases the consequences could be positive for one group of people and negative for another.


Differentiation 



Suggestions for students who may appreciate additional challenge

Students could be asked to complete the table without the cards but they would probably need to do some research first (see weblinks).

They could also research words such as, sustainable, biodiversity and carbon cycle (see weblinks) and suggest whether biofuels like palm oil are sustainable and actually result in less carbon dioxide emissions. 

Suggestions for students who would benefit from additional support

‘Information sheet B – Palm oil briefing’ has key words in bold. You could read through the sheet with the students and highlight key words as you go through.

You may wish to use just the consequences cards and first get students in small groups to sort these into ‘good’ (positive) or ‘bad’ (negative) consequences. Then introduce the terms ‘economic’, ‘social’ and ‘environmental’ by discussing the PowerPoint slides 4, 5 and 6. The students could mark the cards with these terms after discussion. This could be done by individual students or as a class using an OHP of the cards. The students could then go on to complete the consequences table, either individually or as a class.

Saving the Heart of Borneo



Downloads



· Guidance for teachers

· PowerPoint presentation

· slide 7 – starter stimulus, orang-utan and questions

· slide 3 – graph showing size of palm oil plantations from 1975 to 2005

· slide 4 – economic effects

· slide 5 – social effects

· slide 6 – environmental effects

· slide 8 –map showing location of Borneo

· slide 9 – map of Borneo showing distribution of orang-utans in 1989, 2004 and 2020 (projected data) 

· slide 10 – map of the forest cover loss in Borneo between 1900 and 2020 (projected data) 

· Role cards 
Running the activity 



· Show the stimulus PowerPoint slide 7 to start off the discussion. You may also wish to show students the images of the wildlife of Borneo including orang-utans (see www.panda.org website of the WWF). There is also a short video presentation downloadable from the site. 

· Make sure that students know where Borneo is located in the world (PowerPoint slide 8). Show students the map of orang-utan distribution (PowerPoint slide 9) and the map of forest cover in Borneo (PowerPoint slide 10). You could if you wish give students copies of PowerPoint slides 9 and 10 or produce these on acetate sheets so one can be overlaid on the other. It is interesting to note that there is not necessarily a correlation between good forest cover and an orang-utan population. Other factors (e.g. the geography of the area) are also important. However, if forest cover is lost where orang-utans currently live that particular group of orang-utans will not survive.

· Remind students (PowerPoint slide 3) of the predicted increase in use of palm oil as a biofuel and relate this to the need to find new areas in which to start new palm oil plantations. Remind the students of the consequences of palm oil plantations and stress the importance to the orang-utans and the other wildlife of preserving sufficient forest to allow them to survive. 

· Challenge students to devise a plan to save the forests of Borneo whilst still allowing the economic development of the governing nations, Malaysia, Indonesia and Brunei. Ask students to discuss possibilities in pairs and then feedback to the class. Plans are likely to include making the whole of Borneo a reserve or setting up designated reserves that will be protected from development, or managing reserves sustainably and allowing some areas of forest to be felled. A record of suggestions could be put on the board / OHP / flip chart.


· Allocate the following roles equally around the class: Wildlife conservationist, Local inhabitant, Palm oil company owner, Government representative, Local tourist board representative

Specify the amount of time allowed for students to write a short speech or a list giving the point of view of the person in that role. Remind students of the economic, social and environmental arguments for their point of view. (PowerPoint slides 4, 5 and 6).

The class should then be re arranged into five groups, one for each role. Each group should decide what plan for Borneo they would like and then choose or devise the best economic, social and environmental arguments to persuade people to support their idea. This discussion may be aided by appointing a ‘chairperson’ to ensure that every one in a group has an opportunity to contribute their ideas. Each group should then nominate one member to make these arguments to the rest of the class. Gather feedback from the class and put the possible solutions to a class vote.

For homework pupils could write up how they voted and why, or produce a poster or leaflet showing their suggestions for ‘Saving the Heart of Borneo’.

Historical note

On Monday 12 February 2007 an historic declaration to conserve the rainforests of the 'Heart of Borneo' was signed between the three Bornean governments – Brunei Darussalam, Indonesia and Malaysia. This declaration will conserve one of the most important centres of biological diversity in the world. The forest will be managed sustainably, covering approximately 220 000 square kilometres of equatorial rainforests – almost a third of the island of Borneo.

Differentiation 



Suggestions for students who may appreciate additional challenge

More able students may wish to provide evidence for each part of their argument in their plan to save the orang-utans. The weblinks suggested should help with this.

Suggestions for students who would benefit from additional support

You may wish students to use the role cards (see below) with possible economic, social and environmental arguments for the different roles. They could add extra ones or suggest alternatives.

Wildlife conservationist

Gary / Grace Green

Local Inhabitant


David Dayak

Palm oil company owner

Buah Brun

Government representative

William Kuching

Local tourist board representative
Susan / Sam Sabah

Energy
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