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Class: There Is No Planet B: Climate Change and 
How We Can Solve It (Geology) 

Workshop 1: Why Does Climate Change? 

 
 

50 – 75 minutes: The Inspire Scholars Programme for Years 9, 10 & 11 

Note: Some parts of the first of this pair of workshops come with two different options, which can be 

selected according to the time and equipment available: there are shorter options, which are 

primarily PowerPoint- and video-based, and longer, more complex options which require equipment 

and/or different levels of preparation and printing. It is up to you which versions you run. You are 

welcome to run these two workshops over three sessions rather than two, if you would like to make 

time for the longer versions. 

Learning Objectives (skills-based) 

1. Explain the difference between weather and climate 

2. Articulate the reasons climate may change – both naturally and as a result of human 

actions 

3. Understand that geological time operates on a far bigger scale than we are used to 

thinking about in historical terms 

4. Articulate the consequences of climate change 

Learning Objectives (concepts) 

1. Establish the concept that climate can change for a variety of natural reasons, but that 

the atmosphere is particularly sensitive to small changes in the amount of CO2. 

2. Define the difference between climate and weather, where climate is the long-

term average of atmospheric properties such as rainfall, wind speed, temperature, cloud 

cover etc., and weather is the day-to-day variability. Climate change can be defined as a 

shift away from the long-term average. 

3. Factors that affect climate naturally are solar insolation, plate tectonics and the 

configuration of the oceans and continents, the Earth’s orbital parameters and 

composition of the atmosphere.  

Learning Points (knowledge-based) 

1. Climate can change for a variety of reasons but normally very slowly on long geological 

timescales. 

2. Coal, oil and natural gas are high density sources of energy that are derived from plant 

material, and hence are a form of stored solar energy. 

3. All human activity requires some energy, but our modern world is more energy intensive 

than in past times. 

4. Establish the concept of a carbon footprint that measures the amount of CO2 released 

for everyday activities, and food miles that quantifies the carbon dioxide emitted by long 

distance transportation of food. 
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5. Industrialization has brought profound benefits to society, but a consequence is 

increasing amounts of carbon dioxide in the atmosphere. 

6. Direct measurements of the air and proxy data from ice cores show that levels of carbon 

dioxide have increased since the start of the Industrial Revolution and continue to 

increase. The rate of increase has doubled in recent decades. 

7. The consequences of climate change are: changes to ‘normal’ weather patterns, melting 

of polar ice caps resulting in sea-level rise, extreme weather events, habitat loss due to 

rapidly changing climatic zones. 

Materials required 

A. Teacher Notes 

B. PowerPoint slides 

C. Student Workbook 

D. Carbon Footprint Pack (see Note below) 

E. String, cut into two lengths (10 metres and 20 centimetres) 

F. Pen, felt-tip pen, pencil, ruler, calculator, graph paper 

G. CO2 experiment equipment (if running this in class) 

H. Baked bean Activity Pack (optional extension/replacement activity) 

Before the workshop starts: 

• Have the two pieces of string to hand 

• Have graph paper to hand (alternatively, a single sheet of graph paper can be found in the 

Student Workbook) 

• Lay out the footprints, and cut and lay out the transport cards from the carbon footprint 

pack on tables (see Note below) 

• If running the baked bean card pack activity, cut out and lay out the baked bean activity 

cards on a table or bench 

• If running the CO2 demonstration experiment, add a few centimetres of water to the two 

conical flasks, and add the light bulb in the desk lamp to use the heat lamp 

Note on Carbon Footprint activities 

The footprints supplied with the carbon footprint exercise are used three times within this pair of 

workshops: once in the first workshop (looking at national carbon emissions), and twice in the second 

(once looking at personal emissions, and once looking at transport-related emissions). To minimise 

printing and duplication of resources, the footprints are designed to be reused for each exercise; as 

such, each footprint is labelled twice. The label in the top left (tonnes of CO2 per capita) is for the 

national and personal footprint exercises; the label in the bottom right (grams of CO2 per kilometre) 

is for the transport footprint exercise. We recommend blowing the footprints up to A3 size to make 

them easier for the group to see, but A4 will suffice.  
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Time 

(mins) 

Activity Key Skills Materials 

5 • Go through Slides 1-4 of the PowerPoint slides to 

the whole group  

• You may play these with the embedded audio 

commentary, or follow the notes to lead the 

presentation yourself 

• The emphasis is that the climate is particularly 

sensitive to changes in the atmosphere. Other 

causes of climate change occur more slowly on 

very long, ‘geological’ timescales. Consequently, 

the rapid change in climate observed at the 

present is more likely to be caused by changes in 

the atmosphere. 

• Discover the 

reasons why 

the Earth’s 

climate is 

sensitive to 

changes in the 

atmosphere 

A, B 

5-10  Time-string activity 

• Full instructions for this activity can be found on 

p.1 of the Teacher Notes pack 

• Ask for volunteers to hold up the pieces of string, 

nominating one end of the 10-metre-long string 

to be 10,000 years ago and the other end to be 

the present day 

• The shorter piece of string (20-centimetres long) 

represents the last 200 years, or about the time 

since the beginning of the Industrial Revolution 

• You can ask the students to think of a few 

significant historical events and mark these on 

the pieces of string. Recorded history covers the 

last 5-6 thousand years and only occupies the 

latter half of the 10-metre length of string 

• This activity introduces the concept of geological 

time, translating time into distance. Long 

timescales of thousands and millions of years 

can be difficult to comprehend or imagine and 

this exercise helps to give some context to the 

concept 

• Next, show Slide 5 of the presentation, and ask 

students to calculate answers to the two 

questions individually, before clicking to reveal 

the answers 

• You may want to briefly discuss the student 

response to the answers. Did they find the 

results surprising? Does the exercise give the 

• Understand 

the vast scales 

involved in 

‘geological 

time’ when 

compared 

with recorded 

human history 

A,B,E 
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students a new perspective on the longevity of 

time? 

5-10 Baked bean activity (1) 

• Go to Slide 6 of the PowerPoint, and p.1 of the 

Student Workbook 

• As a group, ask students to share answers about 

what different processes, activities and locations 

might be involved in creating a single can of 

baked beans – from farm to supermarket shelf 

• Then, go to Slide 7 and show the different 

locations and processes typically involved. Ask 

students to attempt to fill in some of the blanks 

on the maps on pp.1-2 of the Student Workbook 

(also on Slides 8-9 of the PowerPoint). Items with 

a line through have already been pre-filled in on 

the maps 

• Go to Slides 10-11 and show the answers 

 

• Discover and 

understand 

the different 

processes and 

locations 

involved in 

production of 

even the most 

common 

everyday 

objects 

B,C 

5-15 Baked bean activity (2) 

• There are two options for this activity, according 

to time available and the amount of preparation 

required: 

o Option A (simpler): Go to Slide 12. This 

slide probably appears quite complex – 

but that is the point! Students are not 

expected to understand everything on 

the diagram, but rather to use this 

illustration as a way of understanding 

just how many moving parts are involved 

when it comes to making something as 

small and commonplace as a can of 

baked beans 

o Ask students, either as a group or 

individually/in pairs if they can identify 

which parts of the diagram produce the 

highest levels of emissions. Go to Slide 

13 for the answers. 

o Ask the group if anything has surprised 

them about this exercise. Did they 

expect so many processes and locations 

to be involved in the production and 

distribution of a single tin of beans? 

• Make 

inferences 

about the 

ways 

processes fit 

together 

based on 

limited 

information 

• Apply existing 

knowledge to 

new problems 

B,H 
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o Option B: Use the Baked Bean cards to 

invite the group to assemble their own 

flowchart. 

o You may wish to pre-place some of the 

cards and/or arrows to provide some 

structure and context 

o Once all of the cards have been placed, 

go to Slide 12 for the solution 

o Ask students, either as a group or 

individually/in pairs if they can identify 

which parts of the diagram produce the 

highest levels of emissions. Go to Slide 

13 for the answers. 

o Ask the group if anything has surprised 

them about this exercise. Did they 

expect so many processes and locations 

to be involved in the production and 

distribution of a single tin of beans? 

 

10 Carbon dioxide activity (1) 

• Explanatory notes for this activity can be found 

on p.2 of the Teacher Notes pack 

• Divide the class into pairs or small groups. 

Students should work through Section 2 of the 

discovery pack to show how we know CO2 is 

increasing in the atmosphere, and complete the 

graph exercise 

• The exercise demonstrates that the rate of 

increase in CO2 in the atmosphere, is 

accelerating over recent decades. This is 

something that is not immediately apparent 

from a visual inspection of Figure 1 

 

• Interpret data 

on graphs of 

different 

scales 

• Calculate rate 

of 

acceleration 

based on 

graph data, 

and plot graph 

based on new 

data 

calculated 

A,B,C,F 

5-20  Carbon dioxide activity (2) 

• Full instructions and health & safety notes for 

this activity can be found on pp.3-4 of the 

Teacher Notes pack 

• For this section of the workshop (explaining why 

CO2 is responsible for warming the atmosphere), 

there are two options: 

 

• Observe and 

understand 

the effects of 

carbon 

dioxide on the 

temperature 

of the 

atmosphere  

A, B (and 

G if 

running 

this 

Option B) 
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o Option A (simpler): go through Slide 14-

15 and then to watch the YouTube video 

on Slide 16 showing a simple experiment 

demonstrating that extra CO2 has a 

warming effect (5 minutes) 

 

o Option B: run the CO2 experiment in the 

classroom following the instructions and 

to the Health & Safety Notice in the 

Teacher Notes. This assumes that all the 

equipment is available, some of which 

will need to be set up in advance of the 

workshop. The experiment takes about 

10-15 minutes for the temperature to 

stabilize. The group should focus on the 

start and end of the experiment. During 

the time the experiment is running, 

show the PowerPoint Slides 14-15 (but 

do not play the video on Slide 20), and 

continue with the carbon footprint 

exercise which follows, until the time for 

running the experiment has elapsed. 

 

5-10 Carbon footprint activity 

• Go to Slide 17 of the Presentation 

• Students should be divided into small groups of 

2-3 for the final activity that introduces the 

concept of a carbon footprint, and how this 

varies between different nations 

• Place each of the ‘footprints’ from the Carbon 

Footprint activity pack on a different table 

around the room 

• To provide students with a reference point, pre-

place the UK card on the ‘5-10 tonnes’ footprint, 

and the Australia card on the ‘15-20 tonnes’ 

footprint 

• Give each group two of the remaining printed 

flags, and ask them to place each flag by the 

footprint they think corresponds to the per 

capita CO2 emissions of that country 

• Then reveal the answers on Slide 18, and ask 

students if anything stands out as surprising. 

Invite them to discuss why some of the answers 

might be what they are 

• Compare the 

carbon 

footprints of 

different 

countries 

around the 

world 

• Analyse and 

discuss 

reasons for 

variability 

between 

different 

countries 

A,B,D 
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• Slide 19 provides some explanations of some of 

the answers, including some (e.g. Kuwait or 

China) which may be surprising 

 

10 Post-workshop activity 

• Ask students to calculate their own carbon 

footprint using the World Wildlife Fund’s 

footprint calculator at WWF Footprint Calculator 

• Students should record their annual CO2 emission 

in tonnes, and bring this value to the next 

workshop.  

 A 

 

  

https://footprint.wwf.org.uk/#/
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National Curriculum links 

KS3 Geography 

• physical geography relating to: geological timescales and plate tectonics; rocks, weathering 

and soils; weather and climate, including the change in climate from the Ice Age to the 

present; and glaciation, hydrology and coasts 

• understand how human and physical processes interact to influence, and change 

landscapes, environments and the climate; and how human activity relies on effective 

functioning of natural systems 

GCSE Geography 

• Changing weather and climate – The causes, consequences of and responses to extreme 

weather conditions and natural weather hazards, recognising their changing distribution in 

time and space and drawing on an understanding of the global circulation of the 

atmosphere. The spatial and temporal characteristics, of climatic change and evidence for 

different causes, including human activity, from the beginning of the Quaternary period (2.6 

million years ago) to the present day. 

 

KS3 Science  

• the production of carbon dioxide by human activity and the impact on climate 

KS4 Science 

• evidence, and uncertainties in evidence, for additional anthropogenic causes of climate 

change 

• potential effects of, and mitigation of, increased levels of carbon dioxide and methane on 

the Earth’s climate 

 


