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Overview

Biodiesel is a fuel derived from biological sources such as vegetable oils that can be used without modification in vehicles with diesel engines. Biodiesel is considered a ‘green’ fuel because it is renewable and produces less sulphur emissions than conventional diesel. However, this solution is not without cost. Vast swathes of tropical forest have been replaced by palm oil plantations. At present most of the palm oil produced is used in foodstuffs and cosmetics but has potential for use as a biofuel too. Palm oil tree monocultures contain a fraction of the wildlife found in the rich biodiversity of habitats such as the forests of Borneo. Conservationists are seriously concerned at the environmental and ecological consequences of further expansion of these crops because of possible effects on biodiversity and landscapes.

This unit reflects these concerns but also explores the economic benefits that may be brought to countries able to grow palm oil trees.

The activities



There are three activities in this unit. They have been written to be followed sequentially. 

The first activity can also be used as a stand-alone activity. The second and third activities may be used in isolation if some background information is provided for students. 


· Energy from biomass

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

· The consequences of growing palm oil trees

Students decide whether some consequences resulting from growing palm oil plantations are economic, social or environmental consequences. They then discuss possible effects of these consequences on the local community.

· Saving the Heart of Borneo

Students research the consequences of palm oil plantations in Borneo and are given the opportunity to argue the case for saving the Heart of Borneo, home of the orang-utans.

Curriculum links (for students aged 14–16) 



How Science Works (from Programme of Study KS4 for England) 



2b collect data from primary or secondary sources, including using ICT sources and tools

3a recall, analyse, interpret, apply and question scientific information or ideas

3c present information, develop an argument and draw a conclusion, using scientific, technical and mathematical language, conventions and symbols and ICT tools

4a about the use of contemporary scientific and technological developments and their benefits, drawbacks and risks

4b to consider how and why decisions about science and technology are made including those which raise ethical issues, and about social, economic and environmental effects of such decisions

GCSE or equivalent 14–16 specifications 



England (GCSE)



AQA Science A 
Biology Unit 1b: Evolution and Environment 11.8 How do humans affect the environment?

Chemistry Unit 1b: Oils, Earth and Atmosphere 12.5 How can plant oils be used?

AQA Science B 

Biology Unit 1: 11.8 How do humans affect the environment?

Chemistry Unit 1: 12.5 How can plant oils be used?

AQA Applied Science (Double Award)

Science for the Needs of Society Unit 2. 11.3 Countryside and Environmental Management - Energy resources

11.5 Transport and Communication – Fuel for transport

Edexcel 360 Science 

Biology Unit 1a: Topic 1 Environment 

Chemistry Unit 1b Topic 7 There’s One Earth

Edexcel 360 Additional science

Biology Unit 2 Topic 4  Interdependence

OCR Science A (21C Science)

Module B3 Life on Earth B3.4

OCR Additional Applied Science A (21C Science)

Module AP2: Agriculture and food - AP2.5 Quality, value and sustainability

OCR Science B (Gateway Science)

Module B2: Understanding our Environment, Item B2g: Population out of Control?

Item B2h: Sustainability

Module P2: Living for the Future, Item P2c: Fuels for Power

OCR Applied Science (Double Award)
Section 2.5 Energy resources 2.5.1 Fuels

Scotland (SCE standard grade)



Science 

Topic 3 :Energy and its Uses: 3.3  Non-renewable sources of energy, 3.5 Renewable Sources of Energy

Topic 4: A Study of Environments: 4.6 Adapting the Environment to Human Needs

4.7 Conservation

Biology 

Topic 1: The Biosphere: Sub-Topic c18 – Control and Management

Topic 2: The World of Plants, Sub-Topic a2 – Introducing Plants

Topic 7: Biotechnology, Sub-Topic b13 – Problems and Profit with Waste

Chemistry 

Topic 5: Fuels 5.6; Topic 15: Carbohydrates and Related Substances 15.8

Physics 

Unit 6: Energy Matters 6.1 Supply and Demand

Wales (WJEC GCSE)



Additional Science 

Biology 2: The impact of human activity on the environment 7c, h, i

Separate Sciences

Chemistry 3: Organic chemistry 1f,g,h

Applied Science (Double Award)

Science & Society Unit 2b.14 and 2b.15

NI (CCEA GCSE)



Science (Single Award)

Human Activity and Health Module 2 

Adaptation and Variation 2.3; Man’s activity on earth 2.11, 2.14

Module 4: Materials and their Management, Oils, Polymers and Materials 4.2

Module 6: Road Safety, Radioactivity and Earth in Space, Road Safety 6.1, 6.2, 6.3

Biology

Unit 3.2 Environment: Conservation 3.2.13

Chemistry

Section 3.5 Useful products from metal ores and rocks, Human influences 3.5.5, 3.5.6

Section 3.16 Organic Chemistry: 3.16.5 Ethanol 3.16.17

Physics

Section 3.1 Energy: Energy resources 3.1.2

Applied Science (Double Award) 

The importance of energy: Energy resources

Learning objectives 



By working through this unit, students should be able to:

· explain how renewable fuels can be made from biomass

· understand that different fuels have different advantages and disadvantages

· explain that a scientific development can have economic, social and environmental consequences 

· understand that living organisms are dependent on their environment and each other for survival

· understand that organisms compete with each other for resources

· understand that biodiversity is an important natural resource, which is increasingly threatened by human activity.

Teaching and learning approaches 



Interpreting and evaluating data  (LSS1) (LSS4)

· Discussing ideas in a small group  (LSS2) 

· Reflective reading  (LSS1) (LSS3)

· Gathering information from a variety of sources  (LSS1) (LSS3)

· Creative writing  (LSS5) 

· ‘Teaching’ i.e. students giving presentations  (LSS6) 

Devising ‘visual’ ways of expressing and communicating ideas (including maps, diagrams, charts)  (LSS3)  (LSS4) (LSS6) 

· Role-play, simulations, and games (optional)  

· Interacting with a variety of audio-visual media  

‘Case-studies’ in a variety of contexts  (LSS3) 

· Argumentation 
For further information about Learning Skills for Science (LSS) click here. 

Downloads

Energy from biomass 



· 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)

The consequences of growing palm oil trees



· Guidance for teachers

· PowerPoint presentation

· slide 1 – starter stimulus, orang-utan

· slide 2 – palm oil tree

· slide 3 – graph showing size of palm oil plantations from 1970s 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

Saving the Heart of Borneo



· Guidance for teachers

· PowerPoint presentation

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

· slide 3 – graph showing size of palm oil plantations from 1970s 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
Note: The weblinks page is available on the SATIS Revisited website.
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