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Stem Futures Pod 4 Climate Change

	Overview 

	In this pod pupils explore the relationship between carbon and energy. There are two main problems with burning coal, oil and gas for energy. The first problem is that they will eventually run out. The second problem is that they release stored carbon into the atmosphere as carbon dioxide, leading to global warming. 

In Activity 1.1 pupils work in groups to construct an action (kinaesthetic) model of the carbon cycle. 

Ideas about carbon cycling are reinforced using an animation in Activity 1.2. This allows pupils to make predictions of what happens when humans affect various parts of the carbon cycle.

In Activity 2.1 ‘Is carbon dioxide a greenhouse gas?’ pupils analyse the secondary data to establish whether there are causal links between increased concentrations of atmospheric carbon dioxide, global temperature increase and climate change. 


	Pupils begin to consider some of the activities that affect their carbon footprint in Activity 3.1. Countries also have a carbon footprint made up of the collective consumption of their population.

In Activity 3.2 ‘One Earth’ pupils compare the carbon footprints of different countries. They appreciate that richer countries use more finite fossil fuels as well as producing higher carbon emissions. Pupils use mathematical modelling to suggest carbon quotas that are both equitable and sustainable. Having established that a civilisation based on fossil fuels is not sustainable, their task is to convince the public of the need to switch to renewable energy sources. 

In Activity 4.1 ‘Installing a wind farm’ pupils present an exhibition to win over the local community to the idea of constructing a wind farm within their borough. 




Closed loop theory cards
Pupils must use closed loop theory as they tackle the activities in this Futures topic.

Issue pupils with a set of three closed loop cards (on the following six pages) which explain the key elements
 of closed loop theory

There are two versions for each card. A simpler version (a), and a more complex version (b). The cards explain these symbols for closed loop theory. 
Linear problems
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take → make → dump
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linear systems produce toxins

Closed loop solutions
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waste is food
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renewable energy


 
Sustainable systems
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Pod summary

 I = Information retrieval
C = Communication

T = Teamwork


M = Modelling


P = Planning

	Lesson
	Activity
	Learning outcomes
	Learning  skills
	Code

	1  Carbon cycle
	1.1 Building an action (kinaesthetic) model of the carbon cycle

1.2 Predicting changes in the carbon cycle
	Explain the main processes in the carbon cycle and the links between them. 

Show how humans are affecting the carbon cycle.

Suggest how humans can intervene to reduce the amount of carbon dioxide in the atmosphere.
	Demonstrate understanding of the carbon cycle using a kinaesthetic model.
Use an animated model to make predictions.
	I, T, M, P
I, C, M

	2  Exploring global warming
	2.1 Is carbon dioxide a greenhouse gas?

2.2  What is the evidence for global warming?
	Explain how evidence from a laboratory model supports the theory that CO2 causes global warming.

Identify evidence that the concentration of CO2 in the atmosphere is increasing and that it is having an effect on the global climate.

Describe some of the possible effects of climate change.
	Use a laboratory model to illustrate a scientific phenomenon.
Collate and summarise scientific evidence from text, charts and graphs.
	M

I, C, T 



	3  Carbon footprints
	3.1 What’s your carbon footprint?

3.2 One Earth
	Make estimates of carbon footprints for familiar activities.

Explain why some countries have bigger carbon footprints than others.

Demonstrate what changes countries would need to make for energy use to be more equitable and sustainable.
	Use an electronic carbon calculator.


Use a spreadsheet to model mathematical solutions.
	I, M

I, M

	4/5 The wind farm
	4.1 Installing a wind farm
	Produce and work to a plan for a group project.

Justify a wind farm referring to closed loop theory.
	Use a project management tool.
Assemble a 3D exhibition to communicate closed loop ideas to a specific audience.
	I, T, P, C, M
I, T, P, C, M


[image: image7.jpg]



[image: image8.jpg]


[image: image9.jpg]


Lesson plan

1.
Introduction and film clip 12 (5 mins)

2.
Activity 1.1 ‘Building an action model of the carbon cycle’ (25 mins)

3.
Activity 1.2 ‘Predicting changes in the carbon cycle’ (20 mins)

4.
Plenary (10 mins)

Learning skills 

· Demonstrate understanding of the carbon cycle using a kinaesthetic model (I, T, M, P)
· Use an animated model to make predictions (I, C, M)
Learning outcomes

· Explain the main processes in the carbon cycle and the links between them. 

· Show how humans are affecting the carbon cycle.

· Suggest how humans can intervene to reduce the amount of carbon dioxide in the atmosphere.

Resources

· Film clip 12
· Pupil slides for Activity 1.1, including slide of the carbon cycle used in Activities 1.1 and 1.2.

· Pupil slides for Activity 1.2

· Carbon cycle animation

· Activity 1.1 Pupil cards for building an action model of the carbon cycle. Cut up and make into cards. One set per group of 15 pupils.

· Activity 1.2 ‘Predicting changes in carbon cycle’
· Questions on pupil slide for plenary
· Learning Nutshell

· Molecular models of carbon atoms and carbon dioxide molecules.

· 4 bags of 8 ‘carbon atoms’. These could be carbons from molecular modelling kits, or beads.

See also the alternative Climate change activity ‘Exploring the carbon cycle’ in the Appendix to this Futures topic.
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Introductory film clip 12

(5 mins)
  

George, Hannah and Spek the alien are discussing how trees grow in a forest. They work out that trees need carbon dioxide, water and sunlight. They speculate about what would happen to all the carbon in trees if they were cut down. Take this opportunity to remind pupils about respiration, photosynthesis, combustion and decomposition.

Activity 1.1 Building an action (kinaesthetic) model of the carbon cycle (25 min) 
Procedure

a 
Show pupils a model of a carbon dioxide molecule, and ask them why carbon is such an important element. They should understand that carbon dioxide is essential for photosynthesis, and that it is released during respiration and combustion. 

b 
Use the slide of the carbon cycle diagram to make sure that pupils understand the different parts of the carbon cycle.

c 
Divide the class into two equal groups (13–15 pupils). Allocate roles A, B or C to each pupil in the group.

Group A Carbon stores (exactly 4 pupils in each group).
Each person in group A should have a bag of 8 ‘carbon atoms’ and their own instruction card to show them how to move carbons around. 
1 Plants ● 2 Atmosphere ● 3 Animals ● 4 Soil 
Group B Natural processes (exactly 7 pupils). These pupils represent processes that move carbon around the carbon cycle. They need an instruction card but do not hold on to any carbon.

5 Respiration by plants ● 6 Respiration by animals ●
7 Respiration by decomposers ●
8 Photosynthesis ● 9 Feeding by animals ● 
10 Death of plants ● 11 Animal waste and death 
Group C Sunshine ( 1–4 pupils) 

These pupils do not have their own cards, but need to make sure the carbon atoms move properly. It is their job to make sure that everyone understands the rules and has the right equipment and instructions. 

d 
Use the carbon cycle diagram on the pupil slide to arrange the pupils in the appropriate place in the carbon cycle. The numbers refer to the stages and processes referred to in the diagram.

e 
On your command, the pupils in group A (carbon in plants, atmosphere, animals and soil) 
pass carbon around the cycle according to the rules on their cards. Plants, animals, atmosphere and soil must follow each rule once. 
Pupils in group C should be helping to coordinate the movement of ‘atoms’.

Group B pupils, representing the processes, do not store carbon. Group B must always pass carbon on, following the rules on their cards.

f 
After one cycle, ask the group A pupils (plants, animals, atmosphere and soil) to count up their carbons. They should still each have eight.

g 
Run two more cycles. Ask pupils what would happen to the number of carbon atoms in each store if they kept repeating this cycle again and again hundreds or millions of times. Pupils should conclude that carbon is in a closed loop system. 

h 
Show the slide of the carbon cycle and ask pupils how it differs from their action model. How will burning fossil fuels change the carbon cycle?
Activity 1.2 Predicting changes 
in the carbon cycle (25 min)
  

a 
Show pupils the carbon cycle animation running without any human disturbance. Ask pupils how this differs from the model they have just acted out. Ask pupils what happens to the amount of carbon dioxide in the atmosphere over time.

b 
Pupils can come to the front and predict what will happen when the different buttons are clicked to plant more forests, add more factories, and so on. 

c 
Get pupils to complete the Activity sheet 1.2 to check their understanding of the processes in the carbon cycle. They will need support to fill in the human activities. Have the slide of the carbon cycle from Activity 1.1 showing for pupils to refer to.
See the next sheet for answers to Activity 1.2.

Plenary (10 mins) 

Discuss:

1. Which of the two models did you find easier to understand? Why?

2. Which are the key parts of the carbon cycle that humans are affecting?

3. What actions should humans take to restore the balance of the carbon cycle?
Answers to Activity 1.2 
Predicting changes in the carbon cycle 

	Carbon store
	Natural process
	Human activity

	Plants

	Take carbon from the atmosphere
	photosynthesis
	plant trees, grow crops

	Give carbon back to the atmosphere
	respiration 
	burn forests/crops

	Give carbon to animals
	feeding by animals
	feeding livestock

	Give carbon to the soil
	death and waste 
	dig in green manure 

	Atmosphere

	Take carbon from plants
	respiration by plants
	burn forests/crops fossil fuels (coal originally plant matter)

	Take carbon from animals
	respiration by animals
	farming livestock, burning fossil fuels (oil originally animal matter)

	Take carbon from decomposers
	respiration by decomposers
	adding organic fertilisers – increases decomposition

	Take carbon from the soil
	respiration by decomposers
	burn crop waste/forest 

	Give carbon to plants
	photosynthesis
	use greenhouses/polytunnels to increase rate of photosynthesis

add CO2 to greenhouses

	Animals

	Take carbon from plants
	feeding by animals
	feed livestock /humans

	Give carbon to the atmosphere
	respiration by animals
	farm livestock

	Give carbon to the soil
	death and excretion
	add organic manure to soil

	Soil

	Take carbon from animals
	death and excretion
	add organic manure to soil

	Take carbon from plants
	death
	dig in green manure 

	Give carbon to the atmosphere
	respiration by decomposers
	adding organic fertilisers – increases decomposition


Lesson plan

1.
Introduction and film 13 (10 mins)

2.
Activity 2.1 ‘Is carbon dioxide a greenhouse gas?’ (15 mins)

3.
Activity 2.2 ‘What is the evidence for global warming?’ (30 mins)

4.
Plenary (5 mins)

Learning skills 

· Use a laboratory model to illustrate a scientific phenomenon (M)
· Collate and summarise scientific evidence from text, charts and graphs (I, C, T)
Learning outcomes

· Explain how evidence from a laboratory model supports the theory that CO2 causes global warming.

· Identify evidence that the concentration of CO2 in the atmosphere is increasing and that it is having an effect on the global climate.

· Describe some of the possible effects of climate change.

Resources

· Film clip 13
· Pupil slides
· Pupil instructions and data on slides for Activity 2.2

· Recording sheet for Activity 2.2 ‘What is the evidence for global warming?’ (one copy per group of 4) 



Case studies for Activity 2.2 (one copy of either A, B or C per group of 4). There will be a lot of sheets here. Consider stapling the sheets together into a booklet for each case study. 

· Case Study A (medium difficulty)
A1 Carbon dioxide readings from the Siple ice core 
A2 Temperature readings in the northern hemisphere
· Case study B (easier) 
B Carbon dioxide readings from Hawaii
· Case Study C (harder)
C1 Breaking temperature records
C2 Glacier retreat in the North Cascades National Park, Washington State, USA
C3 The retreat of the Sarennes Glacier in the French Alps
See also the alternative Climate change activity ‘Where is climate change happening?’ in the Appendix to this Futures topic. 
Equipment for demonstration (Activity 2.1)

· Datalogger connected to a computer

· Temperature probes, 2

· 1.5-litre plastic or glass bottles, 2 (opaque bottles work best; if they are not available, clear ‘pop’ bottles can be used, but you need a roll of dark card in the bottle)

· Clamp stands, bosses and clamps, 2 sets 

· Alka-Seltzer® tablet

· Heat lamps or flexible spotlights (each at least 
60 W), 1 or 2

· Plasticine

Introductory film clip 13 
(10 mins) 
In this clip Hannah and George work out that there might be a relationship between deforestation and global warming. They wonder if this might be a good thing since they both like warm weather. Spek explains that effects of global warming will be uneven and unpredictable. The film shows footage of some the serious effects of global warming that scientists and other observers believe are already taking place.

Use the film as a stimulus to find out what pupils already know about global warming. What are the causes? What are the effects? What is the evidence? 
Activity 2.1 Is carbon dioxide a greenhouse gas? 
(5 mins + 10 mins)  
Set up as a demonstration using bottles containing CO2 and thermometer.

Procedure: setting up

a 
After discussing the film, show pupils the apparatus for the global warming model. Explain the procedure for collecting data. Tell pupils you will analyse the data after 20 minutes. The pupil slide suggests some questions to consider.
b 
Collect data using data logging while pupils are working on Activity 2.2.

c 
Add extra CO2 to one of the bottles using one or more Alka-Seltzer tablets in a drop of water.

d 
Shine light onto both bottles using a lamp. 

e 
Use data-logging equipment to record the temperature in the two bottles while pupils are working on Activity 2.2.

f 
Over a period of 20 minutes there should be a measurable temperature difference of about 2.5 °C. 

Procedure: commenting on the data
g 
Ask pupils to explain what the different components of the apparatus represent. For instance, the lamp represents the Sun, the air inside the bottle the atmosphere, etc. Emphasise that this is a model of global warming used to help predict what might happen in real life.

h
Show pupils the data collected over 20 minutes and ask the class for their interpretation. 

i 
Ask pupils to explain whether or not this experiment supports the idea that extra CO2 in the atmosphere could lead to global warming. 

j
 Ask pupils to comment on the reliability of the data from this experiment. How realistic is to it to use this as evidence that increasing carbon dioxide concentrations in the atmosphere will cause global warming?

Health and Safety

Carry out your own risk assessment and take suitable precautions. Do not rely on what is said here. 

Ensure that the bottles are not positioned so close to the lamps that they melt. 

Take care – the equipment may get hot enough to burn you. 
Activity 2.2 What is the evidence for global warming? (30 mins) 

Procedure

a 
Divide pupils into groups of 4. Allocate a single case study (A, B or C) to each of these groups. Give out the recording sheet.

b 
Use the pupil slides to explain the activity. Pupils need to divide the reading up between members of the group to complete the sheet. 

c 
Tell the groups that they need to write down two questions which can be answered from the text and three questions which can be answered from the tables and graphs. 

d 
Each group also needs to agree a summary statement relating to the text and data in their case studies. For example this might be “the proportion of CO2 in the atmosphere is increasing and causing the temperature to rise”. The group then needs to select some key data to support this finding. This is all recorded onto the recording sheet.

e 
Pupils now share their recording sheet (questions, summary statements and data) with one other group. They answer each other’s questions using the case studies, and give feedback on the other group’s summary statement and supporting data. 

f 
Each group in turn then presents their own summary statement, conclusions and evidence to the class. Once a group has presented their findings, the other groups working on the same case study will add any additional comments or feedback. 

Groups using case studies A and B are likely to have established a connection between CO2 and global temperature increases. Groups using case study C are likely to report on the relationship between temperature and retreating glaciers.

g 
After class discussion, summary statements and associated data should be collected on the white-board or a shared document in the following format. 
	Summary statement
	Description of data backing up the statement

	e.g. The overall trend of atmospheric CO2 is that levels increased by 50 ppm between 1754 and 1983. There are rises and falls in CO2 level over this time rather than a steady increase.
	CO2 levels in air bubbles in ice cores taken from Siple Ice Station.


h 
Raise the key question: is there a causal relationship between CO2 concentration in the atmosphere and increasing global temperatures? Correlation does not prove causation. You need an explanatory mechanism to back up claims that raised atmospheric CO2 causes global warming. 

i 
This leads into a review of the pop bottle demonstration (Activity 1.2). This experiment may provide an explanatory mechanism: CO2 levels in air exposed to light do affect temperature.
j
 Show the data-logging results to the class. Ask pupils if this evidence helps to confirm a causal relationship between atmospheric CO2 concentrations and global warming. Ask them whether their summary statements changed after talking to other groups. Explain that for scientists to be taken seriously they have to have their work reviewed by other scientists.
Plenary (5 mins)
 
Discuss:
1. Do you think that global warming will have a major impact on your life in the future?
2. What do you think the main changes might be?

3. What do you think we should do about it?

Lesson plan

1.
Introduction and film 14 (5 mins)

2.
Activity 3.1 ‘What’s your carbon footprint?’ (20 mins)

3.
Activity 3.2 ‘One Earth’ (30 mins)

4.
Plenary (5 mins)

Learning skills

· Use an electronic carbon calculator (I, M)


· Use a spreadsheet to model mathematical solutions (I, M)
Learning outcomes

· Make estimates of carbon footprints for familiar activities.

· Explain why some countries have bigger carbon footprints than others.

· Demonstrate what changes countries would need to make for energy use to be more equitable and sustainable.

Resources
· Film clip 14
· Carbon cycle animation from Lesson 1
Activity 3.1 ‘Spreadsheet 1 Footprint calculator’ includes pupil tasks

· Activity 3.2 ‘Spreadsheet 2 National footprints’ includes pupil tasks

· Pupil slide comparing total carbon emissions of China, USA, UK, India, compared with per capita emissions

· Computers, one per pair

· Calculators, one per pair
· Paper

Introductory film clip 14

(5 mins) 

The clip shows George and Hannah squabbling over their share of marshmallows. Spek moves this on to the question of sharing the Earth’s natural resources. He points out that some countries are using much more fossil fuel than others while at the same time emitting more CO2. Many poor countries have little fossil fuel, but are suffering from the threat of climate change. 

Activity 3.1 What’s your carbon footprint? (20 mins) 

Procedure

a 
Use the carbon cycle animation (first shown in lesson 1) to remind pupils of a natural system in balance. 

b 
Use the animation to remind pupils what happens when we burn fossil fuels for energy.

· Stored carbon is depleted. 

· CO2 in the atmosphere is increased. 

c 
Explain to the class that a carbon footprint is a measure of the impact of our activities on the environment. In particular it relates to climate change. A carbon footprint is calculated from the amount of greenhouse gases we are responsible for releasing into the atmosphere through burning fossil fuels for energy.

d 
Tell pupils that they are going to investigate the carbon footprint of some individuals and different countries.
e 
Give pupils access to the spreadsheet ‘Footprint calculator’. In pairs pupils calculate Sam and Kris’s carbon footprint. 

f 
Pupils rank the activities listed in the spreadsheet according to their contribution to the overall carbon footprint. They see if other groups agree with their ranking. This could be done as a whole class discussion. 

g 
Discuss the questions on the pupil slide.
· How does your ranking of activities compare with other people’s?

· What would be the easiest and the most difficult activities to change to reduce your carbon footprint?

· What are the main difficulties in working out an individual’s carbon footprint?

· What additional information would you need to calculate an individual’s carbon footprint for a year? 

Activity 3.2 One Earth

(30 mins)
  

Procedure

a 
Show the pupil slide of graphs showing national carbon footprints. Discuss the difference between total and per capita (per person) carbon emissions for USA, UK, India and China. 

b 
Ask pupils why there are such big differences between countries. (See Essential information for teachers’ on the right.)
c 
Give pupils access to the ‘National Footprints’ spreadsheet or display this on the whiteboard. 

· Pupils use the spreadsheet to bring the per capita (per person) carbon footprint in the USA, Europe, China and India to 2.0 tonnes per year by 2050.

· They set up a formula for China and India to allow their carbon emissions to grow for a few years.

·  Then they  introduce a different formula so that by 2050 their emissions figures move down to 2 tonnes.

· The formula for USA and Europe should reduce the carbon footprint by the same percentage each year. 

There is a slide to help explain how to write the formula in Excel.

d 
Discuss the implications of pupils’ findings. Take feedback from pupils about their spreadsheet solutions for achieving carbon equity.
 Finish with a discussion about whether their solutions are fair. Do they provide enough energy for developing nations to develop their economies? What would be the real impact on peoples’ lives?

e 
Discuss the role of spreadsheets in allowing automated calculations. Modelling is made easy, as you can change formulae or the data and see the results immediately. Point out that, with automated calculations, you still need to know what formulae to enter, and you need expertise to interpret the results.

Plenary (5 mins)
 
Discuss:

1.
Do you think that the closed loop solutions that you have come up with are realistic and fair?

2.
What would be the main obstacles?

Essential information for teachers

In most developed countries, 15% of each person’s carbon footprint comes from gas, oil and coal consumed in the home, and another 12% is from personal electricity use. Air and ground transportation make up another 19%. The remaining 54% is the secondary carbon use for goods and services that we buy.

In the developing world, people use less energy for heating, lighting and cooking. They use less electricity for computers and televisions and other household appliances such as fridge-freezers and vacuum cleaners. They tend to travel less and buy fewer goods and services than the average person in the developed countries. 

Here are the per-capita carbon footprints for a selection of countries in 2007.

	USA
	UK
	
	India
	China

	19.0 tonnes
	8.6 tonnes
	
	1.2 tonnes
	4.64 tonnes


China and India are developing rapidly; this will increase their carbon footprint over the next few years.

At the same time, across the world people are moving towards low carbon technologies and systems. By the year 2050 we should aim for each person’s carbon footprint to be close to 2.0 tonnes per year wherever they live in the world.

Lesson plan

1. 
Introduction and film 15 (5 mins)

2. 
Setting out the challenge, exhibition brief and criteria for assessing planning (5 minutes)

3. 
Selecting a tool for project planning (5 mins)

4. 
Planning the mini-project and getting feedback on the plan (20 mins)

5. 
Researching and preparing the exhibit (40 mins)

6. 
Giving and receiving feedback on the exhibit (20 mins)

7. 
Group and personal reflection (15 mins)

8. 
Class plenary (5 mins)

9.
Final film clip 16 (5 mins)

Learning skills

· Use a project management tool (I, T, P, C, M)
· Assemble a 3D exhibition to communicate closed loop ideas to a specific audience (I, T, P, C, M)
Learning outcomes

· Produce and work to a plan for a group project.

· Justify a wind farm referring to closed loop theory.

Resources

· Pupil slides 

· Activity sheet 4.1 detailing the whole process (one per group needed only)

· If necessary, print out a few copies of the pupil slides showing the planning tools for pupils to refer to if needed.
· Film clips 15 and 16
· Learning Nutshell 
Equipment and materials
· Computers with internet access (one per group of 4)

· Map of the local area

Model construction materials:

· Coloured paper card 

· Scissors 

· Glue

· Sticky tape
· Show boxes

· Matchboxes

· Felt pens

· Scalpels

· Graph paper

· poster paper


See also the alternative summative task ‘Closing the carbon loop’ in the Appendix to this Futures  topic. 
Film clip 15 (5 mins) 
 

In this clip Spek compliments George and Hannah on humans’ use of wind turbines. He then shows them images of other types of renewable energy explaining that they are all dependent on the Sun. If we can capture this energy we won’t need to burn fossil fuels and pump CO2 into the atmosphere. Spek also suggests that humans can use current energy sources in a more closed loop system by reabsorbing some of the carbon dioxide through forestation. 
Use the film as an opportunity to introduce the mini project.  Pupils are going to need to promote a wind farm. What are the objections likely to be, and how will they be able to persuade people?

Activity 4.1 Installing a 
wind farm
 

a 
Use the pupil slide to explain the task: design an exhibit to gain support for a local wind farm. Set out the exhibition brief and criteria for the planning and carrying out (on pupil slides). Get pupils to think about the disadvantages of wind farms as well as the advantages. 
Review the elements of closed loop theory so pupils use this to justify their wind farm.
b 
Give pupils a map of the local area and get them to think of some of the factors they will need to consider, such as
· Number/size of turbines

· Wind speed

· Proximity to buildings

· Visual intrusion, noise, etc.

· Cost/income

c 
Tell pupils that they are going to be assessed on their planning and group work. Use the slides to suggest two tools for planning the mini-project. Pupils can choose other ways.

d 
When they have produced a plan they should present it to another group to get early feedback. 

e 
Once you are confident the groups have produced a realistic plan, let them begin.

f 
Make sure they have all the materials they need and give them constant time reminders. 

g 
When the groups have finished, get them to pair up with another group to discuss their planning and carrying out of the brief against the criteria. Where were the main areas of success and where did the plan fall down?  Allow time for reflection back in single groups.

Plenary (5 mins)
 
Discuss:

1. Do you think that renewable energy can provide for the world’s needs in the future?

2. What would be the main obstacles?

3. Do you have any other solutions?

Pupils use their Learning Nutshells to record their thoughts about this pod.

Final film clip 16 (5 mins) 
George and Hannah talk about the changes they are making towards a closed loop system. Spek tells George and Hannah about model closed loop systems in Sweden. They tell Spek about the changes they have already made but he suggests they need to go further. Their next school project will be to design a planet. 
This film can also be used to introduce the pupil project. 

Overview 


In this lesson pupils explore the relationships between the different components of the carbon cycle. By assuming the roles of different parts of the cycle, pupils become aware that the carbon cycle is a closed loop system in dynamic equilibrium. They are then introduced to an animated model which allows them to predict the effect of changing certain stages of the cycle. Through these activities pupils realise that excess carbon dioxide causes congestion of carbon in the atmosphere. 








Overview 


Pupils collect laboratory evidence to investigate whether raising carbon dioxide concentrations produces a greenhouse effect. They then look at secondary data to find out whether there are links between carbon dioxide concentrations, global temperature increases and climate change.
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Overview 


Pupils are introduced to the concept of the carbon footprint. They realise that nearly everything they do or consume is responsible for the release of extra CO2. They use a carbon calculator to work out how much carbon is produced from some everyday activities. They study graphs showing that access to oil (and therefore wealth) is very uneven across the globe. Using a spreadsheet, they model how global carbon equity could be established by 2050. They finish by considering what impact this solution would have on their lives.








Overview 


In this summative mini-project pupils make use of the skills, knowledge and understanding they have gained in the earlier lessons of this pod. Their task is to plan and design an exhibition to persuade people of the need to site a wind farm within their borough. To do this, groups need to conduct research that produces a closed loop rationale for their plans. They also need to make key decisions on how their idea will be presented. The focus for learning will be on promoting skills in organisation and project management.
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