Carbon footprints and SATIS
the greenhouse effect SUPPORTING HOW SCIENCE WORKS

Greenhouse gases in the atmosphere trap the SunOs energ and warm the Earth,
acting much like the walls of a greenhouse. This @reenhouse effectOnakes our
planet warm enough to support life. As more greenhouse gases such as carbon
dioxide, methane and nitrous oxide are released into the air from burning fossil
fuels, rice paddies, landfill sites and cattle they could cause global warming. Most
scientists agree that the mean global temperature has risen by at least

0.6 °C during the past century. Recent predictions suggested that global
temperatures might rise between 1.4 °C and 5.8 °C by 2100.

Climate change is affecting the natural world. The distribution of some species
appears to be changing and so does their behaviour, for example bears have
stopped hibernating in the mountains of northern Spain.

In this unit students consider the factors that contribute to the greenhouse effect,
the possible effects of global warming and how their activities may be
contributing to the increasing carbon dioxide levels. They also consider what they
can do to reduce their carbon footprint.

The activities

There are four activities in this unit. They have been written to be followed sequentially, although
the first two activities could also be used as stand-alone activities. The activity OJ needs your helpO
could be used as a cover-lesson.

* What do you know?
Quiz to familiarise students with the facts and misconceptions about the greenhouse effect.

* JJ needs your help
Students reply to a question posted on a homework help website, to explain the greenhouse
effect, the causes and possible consequences.

* Does it matter? TV programme
Role play where students take part in a TV debate on the greenhouse effect in order to raise
awareness of the impact of human activities on all citizens.

* Making a difference? Board game
Board game introducing the idea of Oarbon footprintsGand how these may be reduced.
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Curriculum links (for students aged 14D16)

How Science Works (from Programme of Study KS4)

1c how explanations of many phenomena can be developed using scientific theories, models and
ideas

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

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

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
4c¢ how uncertainties in scientific knowledge and scientific ideas change over time and about the
role of the scientific community in validating these changes
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GCSE or equivalent 14B16 specifications

England (GCSE)

AQA Science A

Biology Unit 1b Evolution and Environment: 11.8 How do humans affect the environment?
Chemistry Unit 1a Products from Rocks: 12.3 How do we get fuels from crude oil?

12.6 What are the changes in the Earth and its atmosphere?

Physics Unit 1a: Energy and Electricity, 13.4 How should we generate the electricity we need?

AQA Science B

Biology Unit 1 ©11.8 How do humans affect the environment?
Chemistry Unit 1 ©12.3 How do we get fuels from crude oil?

12.6 What are the changes in the Earth and its atmosphere?

Physics Unit 1 B 13.4, How should we generate the electricity we need?

AQA Applied Science (Double Award)
Science for the Needs of Society Unit 2. 11.3 Countryside and Environmental Management b
Energy resources, Environmental management

Edexcel 360 Science

Biology B1 a: Topic 1 b Environment.
Chemistry C1 b: Topic 7 ThereOne Earth
Physics P1 a: Topic 10.1 YouQe in Charge

Edexcel 360 Additional Science
Biology B2 Topic 3 Energy Flow, Topic 4 Interdependence

OCR Science A (21C science)
Unit B3 Life on Earth B3.4

Unit C1 b Air Quality

Unit P2 B Radiation and Life

OCR Science B (Gateway Science)
Module B2 Understanding Our Environment,
Item B2g: Population out of Control?

Item B2h: Sustainability

Item C2f: Clean Air

Module P1 Energy for the home,

Item P1h: Stable Earth

Module P2 Living for the Future,

Item P2c: Fuels for Power

OCR Applied Science (Double Award)
Section 2.6 Planet Earth 2.6.1 The atmosphere
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Scotland (SCE standard grade)

Science
Topic 3: Energy and its Uses: 3.3 Non-renewable sources of energy
Topic 4: A Study of Environments: 4.5 Pollution

Biology
Topic 1: The Biosphere: Sub-Topic ¢c15 B Control and Management

Chemistry
Topic 5: Fuels 5.9

Wales (WJEC GCSE)

Science
Chemistry C1: Production and use of Fuels 6f; Evolution and maintenance of the atmosphere 7d,e,f

Applied Science (Double Award)
Science & Society Unit 2(e).6, e.9, e.10, ell

NI (CCEA GCSE)

Science (Single Award)

Human Activity and Health Module 2:

ManOsactivity on Earth 2.11, 2.12

Module 4: Materials and their Management

Qils, Polymers and Materials 4.3

Recycling and Exploitation of Earth Resources 4.13
Module 5: Electricity, Waves and Communication
Household electricity 5.7

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

Biology
Section 3.2 Environment: Pollution 3.2.12; Conservation 3.2.17
Section 3.16 Organic Chemistry: Alkanes 3.16.9

Physics
Section 3.1 Energy: Energy resources 3.1.4

Applied Science (Double Award)
The importance of energy: Energy resources
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Learning objectives
By working through this unit, students should:

* be able to explain the greenhouse effect, its causes and possible consequences

* be able to suggest methods of reducing carbon output

* understand there are some questions that we cannot answer because we do not have enough
evidence

* understand decisions are made by individuals and by society on issues relating to science and
technology.

Teaching and learning approaches

* Interpreting and evaluating data! (LSS1, LSS4)

* Discussing ideas in asmall group ! (LSS2)

* Reflective reading ! (LSS1, LSS3)

* Gathering information from a variety of sources ! (LSS1, LSS3)
* Creative writing! (LSS5, LSS6)

* Role-play, simulations, and games !

e Computers (ICT)! (LSS1)

* Interacting with a variety of audio-visual media !

* Argumentation !
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Downloads

What do you know?

* Guidance for teachers
* PowerPoint presentation
* slide 1 bstarter stimulus (optional)
* What do you know? question sheet
* What do you know? answer sheet

JJ needs your help

* Guidance for teachers
* Activity sheet BJJ needs your help, student worksheet
Information sheet A B The greenhouse effect
* Information sheet B B The greenhouse effect (simplified version)
* PowerPoint presentation
* slide 3 Bthe greenhouse effect
* slide 4 bchanging concentration of carbon dioxide in the atmosphere

Does it matter? TV programme

* Guidance for teachers

* Activity sheet B Does it matter?

* Role cards A

* Role cards B (with prompts for support)

* Information sheet A B The greenhouse effect

* Information sheet B B The greenhouse effect (simplified version)

Making a difference? Board game

* PowerPoint presentation
* slide 1 bstarter stimulus
* slide 2 bstarter stimulus (definition of carbon footprint)
* slide 5 Bboard for the game
* slides 6E63 B copies of the making a difference cards
* Making a difference board
* Making a difference cards (48)

Note: The weblinks page is available on the SATIS Revisited website.
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