
This lesson is intended to explain and extend student’s understanding of global 
warming.
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US: Next Generation Science Standards
MS-ESS3 Earth and Human Activity 
MS-ESS3-1 – Construct a scientific explanation based on evidence for how the uneven 
distributions of Earth’s mineral, energy and groundwater resources are the result of 
past and current geoscience processes.
MS-ESS3-2 – Analyze and interpret data on natural hazards to forecast future 
catastrophic events and inform the development of technologies to mitigate their 
effects. 
MS-ESS3-3 – Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment.
MS-ESS3-4 – Construct an argument supported by evidence for how increases in 
human population and per-capita consumption of natural resources impact Earth’s 
systems.
MS-ESS3-5 – Ask questions to clarify evidence of the factors that have cause the rise 
in global temperature over the past century. 

KS3 Science curriculum 
Earth and atmosphere: the production of carbon dioxide by human activity and the 
impact on climate
Earth and atmosphere: the composition of the atmosphere

Working scientifically
Experimental skills and investigations: select, plan and carry out the most appropriate 
types of scientific enquiries to test predictions, including identifying independent, 
dependent and control variables, where appropriate
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Experimental skills and investigations: use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety
Experimental skills and investigations: make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of 
methods and suggest possible improvements

Analysis and evaluation: interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions
Analysis and evaluation: present reasoned explanations, including explaining data in relation to predictions and hypotheses
Analysis and evaluation: identify further questions arising from their results.
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Display slide and ask students to discuss and create a definition of global warming.  
Share in pairs, small groups or the whole class.
Display definition of global warming.  What does this mean?  In what ways does it 
effect our planet?

For extra information, see the teacher’s notes.
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Prompt the students to think about what global warming it.
What do you think global warming is?  What does this mean?  In what ways does it 
effect our planet? How are the pictures all related?

For extra information, see the teacher’s notes.
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Display definition of global warming.  What does this mean?  In what ways does it 
effect our planet?

For extra information, see the teacher’s notes.
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Additional Information:
Globally, fossil fuel-based energy is responsible for approximately 60% of human 
greenhouse gas emissions. 

Up to 20% of global greenhouse gas pollution comes from deforestation and forest 
degradation. 

The third biggest contributor to human greenhouse gas emissions is through animal 
agriculture, which is responsible for 15% of human greenhouse gas emissions.  Some 
of this is through CO2 emissions, but much is through methane emissions.

Estimates from the World Resources Institute, UN Food and Agriculture Organization, 
and Pitesky et al. 2009

Deforestation:
Humans clear vast areas of vegetation around the world for farming, urban 
development or to sell tree products like timber and palm oil.  When vegetation is 
removed or burnt, the stored carbon is released back into the atmosphere as CO2, 
contributing to global warming. 

Animal agriculture:
Deforestation to create pasture land and arable land used to grow feed crops for 
animals.  This is responsible for 9% of human carbon dioxide emissions.  
Cattle produce methane (CH4), which is a greenhouse gas about 20 times stronger 
than carbon dioxide.  Livestock are responsible for about 37% of human-caused 
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http://www.wri.org/resources/charts-graphs/world-greenhouse-gas-emissions-2000
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://animalscience.ucdavis.edu/faculty/mitloehner/publications/2009%20pitesky%20Clearing%20the%20Air.pdf


methane emissions.  A third greenhouse gas, nitrous oxide (N2O) is also released, mainly from manure (responsible for approx. 65% of human nitrous oxide emissions)..



Watch the video from the resources.
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Explain that, like water, the amount of carbon on Earth is finite and fixed – however, it 
can move from one place to another..
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These diagrams help with the analogy of a scarf and the experiment.  However, it is 
important that students understand that it is not actually increased layers of 
greenhouse gases but in fact increased concentration.  This is demonstrated if just 
looking at the first yellow ‘band’ of atmospheric gases on the diagram becoming 
yellower in each subsequent diagram. 

Prompt students to predict what the third picture might look like if we follow the 
trends we know about global warming. 
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These diagrams help with the analogy of a scarf and the experiment.  However, it is 
important that students understand that it is not actually increased layers of 
greenhouse gases but in fact increased concentration.  This is demonstrated if just 
looking at the first yellow ‘band’ of atmospheric gases on the diagram becoming 
yellower in each subsequent diagram. 
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The investigation that the students carry out will mimic having additional greenhouse 
gases in the atmosphere (additional layers of scarves to use the analogy from the 
previous slide) by adding additional layers of bubble wrap to help insulate a container 
filled with hot water. On Earth, less heat is able to escape the atmosphere as 
greenhouse gas levels increase.  This leads to global warming.  In the investigation, 
students will be measuring how quickly the water cools.  Because not all the heat is 
being contained by the bubble wrap, and more heat is not being added, the water will 
eventually cool. It is important that students see the connection between the water 
cooling more slowly and the global temperature increasing.
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Health and Safety: 
Before carrying out any experiment refer to CLEAPSS or Flinn Scientific for risk 
assessment information. 
Teacher should encourage students to consider safety expectations before lab begins. 
Students should be directed and reminded of safety expectations before starting their 
experiment.  It is important they recognize the need to work carefully with hot water 
to prevent spills and burns.
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Table for students to use as needed

Health and Safety: 
Before carrying out any experiment refer to CLEAPSS or Flinn Scientific for risk 
assessment information. 
Teacher should encourage students to consider safety expectations before lab begins. 
Students should be directed and reminded of safety expectations before starting their 
experiment.  It is important they recognize the need to work carefully with hot water 
to prevent spills and burns.

Extension: Time permitted, have students graph their data using graph paper and 
pencils. Students can identify anomalous (outlying) results, draw lines of best fit and 
explain trends in more detail.  
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This graph is an example of the results the students might expect to see.  

Questions to prompt students analysis of data:
• Which container’s temperature was reduced the most in 12 minutes.  Why do you 

think this is?
• What was the difference between container 1 and 3 after 6 mins?  After 18 mins?
• Do you think that the temperature in the containers would continue to drop?  For 

how long?  What is the lowest temperature each container will reach? – Discuss 
the fact that the temperature in the containers will not drop below the ambient 
temperature (room temperature).
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Example of the student’s conclusion. Remind the student’s that their conclusion 
should reflect their lab and what they have learned. Urge them write the information 
in their own words.

Extension: Have the students reference specific data points from their lab in their 
conclusion. In addition, have students include predictions about trends if the lab were 
to continue and predictions for the future affects of global warming.  
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Have the student discuss the title, ‘Atmospheric Carbon Dioxide – Good or Bad?’ 
before reviewing the facts and information on the slide. 
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Use this cartoon to promote discussion over the impact of global warming, globally 
and for the UK. 

One of the common misconceptions about global warming is that all areas of the 
globe will get warmer.  Global warming is based on changes to the average global 
temperature.  While there are no certainties over the effects of global warming, some 
of the main predictions for the UK include:
1. More flooding and at unusual times of the year (the UK may have wetter 

winters and dryer summers).
2. Average UK temperatures may increase.  However, some scientists suggest that 

global warming could lead to abrupt changes in the Gulf Stream, which 
currently keeps the UK 5°C warmer than it would be otherwise. If the Gulf 
Stream changes, this could lead to a decrease in temperature.

3. Rising sea levels, mainly due to expansion of water due to ocean warming.  
4. Changes in habitats and knock-on effects for UK animal and plant populations.
5. Increases in heat related deaths.
6. Increases in invasive species.

21



Use this cartoon to promote discussion over the impact of global warming, globally 
and for the UK. 

One of the common misconceptions about global warming is that all areas of the 
globe will get warmer.  Global warming is based on changes to the average global 
temperature.  While there are no certainties over the effects of global warming, some 
of the main predictions for the UK include:
1. More flooding and at unusual times of the year (the UK may have wetter 

winters and dryer summers).
2. Average UK temperatures may increase.  However, some scientists suggest that 

global warming could lead to abrupt changes in the Gulf Stream, which 
currently keeps the UK 5°C warmer than it would be otherwise. If the Gulf 
Stream changes, this could lead to a decrease in temperature.

3. Rising sea levels, mainly due to expansion of water due to ocean warming.  
4. Changes in habitats and knock-on effects for UK animal and plant populations.
5. Increases in heat related deaths.
6. Increases in invasive species.

Alex – more research into teacher notes
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Students can self-assess according to your school’s assessment system.

US: Next Generation Science Standards
MS-ESS3 Earth and Human Activity 
MS-ESS3-1 – Construct a scientific explanation based on evidence for how the uneven 
distributions of Earth’s mineral, energy and groundwater resources are the result of 
past and current geoscience processes.
MS-ESS3-2 – Analyze and interpret data on natural hazards to forecast future 
catastrophic events and inform the development of technologies to mitigate their 
effects. 
MS-ESS3-3 – Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment.
MS-ESS3-4 – Construct an argument supported by evidence for how increases in 
human population and per-capita consumption of natural resources impact Earth’s 
systems.
MS-ESS3-5 – Ask questions to clarify evidence of the factors that have cause the rise 
in global temperature over the past century. 

KS3 Science curriculum 
Earth and atmosphere: the production of carbon dioxide by human activity and the 
impact on climate
Earth and atmosphere: the composition of the atmosphere

Working scientifically
Experimental skills and investigations: select, plan and carry out the most appropriate 
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types of scientific enquiries to test predictions, including identifying independent, dependent and control variables, where appropriate
Experimental skills and investigations: use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety
Experimental skills and investigations: make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of 
methods and suggest possible improvements

Analysis and evaluation: interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions
Analysis and evaluation: present reasoned explanations, including explaining data in relation to predictions and hypotheses
Analysis and evaluation: identify further questions arising from their results.
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