
This unit is best completed in sequence although individual lessons can also be taught 
independently.

Saildrone is committed to being as sustainable as they can be.  A large part of this 
involves looking at ways to reduce their carbon footprint. 

During this unit, students will look at applying their growing knowledge of the carbon 
cycle and pH to real environmental issues, such as ocean acidification and reducing 
carbon footprints.  There is also a chance to look at current scientific and 
technological advancements in these areas.
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This lesson is intended to recap student’s understanding of the carbon cycle in an 
interactive way.
This lesson could be taught as a first look at the carbon cycle or as a revision. 

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. 

UK: KS3 Science curriculum
Chemistry 
Earth and atmosphere: the carbon cycle 
Earth and atmosphere: the composition of the atmosphere
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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
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

Aims from the national curriculum:
The national curriculum for science aims to ensure that all pupils are equipped with the scientific knowledge required to understand the uses and implications of science, 
today and for the future. 
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A quick starter to warm the students up by recalling definitions for the key transfer 
processes: respiration, photosynthesis and combustion. 
Complete definitions on the following slide.
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Complete definitions for starter on previous slide.
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Explain that carbon is stored in different places and forms all over the Earth, everyday 
reactions move the carbon from one place to another. 
Explain that, like water, the amount of carbon on Earth is finite and fixed – however, it 
moves from one place to another.

6



It is important that students understand the carbon cycle is made up of carbon stores 
and the transfer processes that move carbon from one store to another. 
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Students work in pairs to complete this task. They must sit so they cannot see the 
other person’s paper. Sitting the students back to back with their partners adds a 
level of excitement and challenge for the activity. Have the students decide who will 
be Partner A and B.
Give Partner A the diagram of the carbon cycle with all the carbon stores are 
identified.  
Give Partner B the diagram of the carbon cycle with all the carbon transfers are 
identified.  
The pairs must talk, ask questions and explain in order to fill in the gaps in their 
carbon cycle.
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First ask your students compare their carbon cycle to the one given on the slide.  Give 
them time to complete or correct any aspects that need to be amended. 
Use the completed diagram to help explain the carbon cycle to your students.  
Guide students who are finished to think about the challenge work and record their 
answers at the bottom of their page. 
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Place printouts of the PowerPoint ‘Carbon cycle fact find’ around the classroom.  
Students move around the room collecting the information and recording it on their 
worksheet. 
Challenge: Post ‘Carbon Cycle Fact Find’ cards around the room without the titles. 
Ask students to place the information in the correct boxes. Then review as a class.  

10



Explain to the students that this is an opportunity for them to demonstrate their 
understanding of the carbon cycle.  Use the diagram and the film to help explain the 
carbon cycle to your students. Reminds students the difference between the carbon 
stores and the processes involved in moving carbon from place to place.

Assessment for learning activity
Students can describe the journey of a carbon atom through the carbon cycle. 
Students should try and use as much specific vocabulary as possible, including the 
correct names for the carbon stores and carbon transfer processes. 
Extension: Students can also add in references to the length of time spent in each 
part of the cycle (‘long’, ‘medium’ or ‘short’ is sufficient).

There is an example on the next slide.

11



Example of ‘Journey of a Carbon Atom’
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Review/Closing Activity: A series of true/false style questions about the carbon cycle.

Common misconceptions and/or learning points:
• Students often believe that more carbon is produced because they hear about 

increasing carbon emissions, and similar.  It is worth pointing out to the students 
that atoms cannot be created or destroyed.  Carbon atoms cannot be created or 
destroyed. The ‘increase’ that is often heard about is an increase in carbon in 
one particular part of the carbon cycle - the atmosphere.

• People often overlook marine plants when considering photosynthesis.  70% of 
the oxygen in the atmosphere is produced by marine plants. 

• Students often assume that animals respire and plants photosynthesis.  It is 
important that they know that all living organisms (plants and animals) respire.  
Additionally, plants photosynthesis.
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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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