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Why?
Climate Change Education in Primary and Secondary Schools:
һ Is uneven
һ Is at the start of a long journey
һ Is an opportunity to create a framework which will reverse the 

damage we have caused

https://twitter.com/southpoleglobal/status/1270332236999647233/photo/1
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Big Picture

Carbon is vital to all life on Earth

Trees capture carbon through absorption of CO2

Trees vary in the amount of CO2 they capture

Being able to calculate the amount of CO2 we generate and 
trees absorb will help to save the planet
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Scenario
Avoid Climate Trauma (ACT) need a system which will allow 
individuals to find out how much carbon a tree will store by the end 
of its life.

The data needs to be added to a file so that it can be searched for in 
future.

It will be useful to allow the user to calculate how much carbon a 
group of trees stores eg 15 mature ash trees.

In the system, ACT also want the user to be able to calculate what 
their carbon footprint is (the amount of carbon released by eg driving 
a car 10 miles)
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What?
A series of 4 lessons which:
һ Leverage STEM to aid understanding
һ Incorporate humanistic principles to build moral purpose
һ Provide a springboard from which students and teachers are able 

to carry the message of climate change further forward  
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How?
Centre on carbon capture in trees:
һ Provide a scenario ҭACT (Avoid Climate Trauma)
һ Explore climate change and carbon in general
һCalculate carbon from given data
һUnderstand Green weight ~ Dry weight ~ Carbon relationship
һ Examine and apply formula for carbon calculation in code
һ Apply trigonometry to capture tree height
һCapture and record data
һManually calculate carbon
һ Test and refine in code
һConsider the place of science and computer scientists in doing 

good
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Calculating carbon Pt2

Complete the table to calculate carbon for each tree

What relationship is there between dry weight and carbon? 

Is it better to plant three 100 cm trees or one 300cm tree?
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ǒ First measure 1.3m up the tree trunk from the ground.
ǒ At 1.3m measure the circumference of the tree.
ǒ Find the height of the tree
ǒ Find the diameter (d) d = circumference ÷ʃ"*Pi = 3.142)
ǒ d < 28 cm GW (green weight) = 0.0577 * d2 * height
ǒ d >= 28 cm GW = 0.0346 * d2 * height
ǒ DW (dry weight) = ½ GW
ǒ Carbon = ½ DW

For Example

ǒ An Oak tree has a circumference of 220 cm and height of 15 m
ǒ Diameter = 70 cm
ǒ GW = 0.0346 * 4900 * 15 (2543 kg)
ǒ DW = 2453 / 2 (1271)
ǒ Carbon = 635 kg
ǒ The carbon stored in the tree is 5771 ÷2 = 2885.5 kg

Using a formula

Try it
ǒ Open repl
ǒ Create a program that will take the circumference and provide an 

estimate of dry weight
ǒ Then your program should calculate the carbon

Part 2
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Coding a formula
Basics:

Å Input variables should be integers ҭpcog"?"kpv*kprwv*ҵOguucig"ҵ++

Å Selection statement should choose between the Boolean choices 
less than 28 <28 and greater than or equal to 28 >= 28

Å Calculate diameter ҭcircumference divided by Pi

Å Halve green weight then halve dry weight to arrive 
at carbon weight
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Step by step
1. Stand with your legs apart and your back to the tree.
2. Keeping your legs straight, bend down and look at the tree between your legs.
3. Move backwards or forwards so that you can just about see the top of the tree between your legs.
4. Measure the distance between your feet and the tree trunk. 
5. When you can see the top of the tree between your legs, the distance between your feet and the trunk is 

about the same height as the tree.
6. Think about how you will measure the distance between your feet and the tree. You could ask someone 

to count strides or heel-to-toe steps between you and the tree trunk.
7. Wrap a tape measure around the trunk 1.3m from the ground to find out the circumference.

Figure it Out V1
Part 3
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Figure it Out V2

Step by step
1. Hold the triangle in front of one eye by holding a corner opposite from the 90º right angle (see the above picture)
2. Point the rest of the triangle toward you
3. One of the short sides should be horizontal (flat), and the other should be vertical (pointing straight up)
4. You should be able to look up along the longest side by raising your eyes
5. Move back from the tree until you can sight the top of the tree at the top tip of the triangle. 
6. Close one eye and use the other to look directly along the longest side of the triangle, until you see the exact top of the 

tree
7. You want to find the point where your line of sight follows the longest side of the triangle to the very top of the tree
8. Mark this spot and measure the distance from it to the base of the tree
9. This distance is almost the full height of the tree
10. Add your own height to this, since you were looking at the tree from the height of your eyes off the ground
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Using our Program 
Solution

Use your manual data from 
the table to calculate the 
weights of your trees

Part 4
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As part of our module, we have explored why climate change is an 
issues, used different methods to calculate carbon in a tree and 
program a solution which a non computer scientist could use.

Working in groups of three, agree a statement which promotes the use 
of computer science and programming to assist non specialists in 
understanding carbon.

Record the statement in your ACT portfolio.

Be prepared to share with the group 
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Resources
Teacher lesson plans
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Where next?
Build environment sensors ~ harness hardware and software to 
monitor vertical and horizontal environment

Create carbon neutral products

Use technology to remotely monitor bee 
health

A picture containing graphical user interface

Description automatically generated

https://main.beehivemonitoring.com/externalLink/08db39c6-31c4-4825-89ec-a741afa09db0
https://main.beehivemonitoring.com/externalLink/08db39c7-1250-426c-8a56-901dbe60300e
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Where next?
Plant 2000+ trees

Share the produce

Share the message

Work in partnership
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Big Picture
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Plastics in the oceans affect:

Biodiversity

Carbon impact

Oxygen levels 
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Scenario
SoSҭSave our Seas are a charity formed to address the 
problem of plastics in our oceans

SoShave committed to providing solutions which can be 
adopted worldwide

SoShave commissioned you to explore the issues and develop 
tools which can be used to combat this climate emergency area

Are you Ready?
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I C A N
Investigate 

the 
Problem

Consolidate
Understanding

Advocate
for 

Change

Navigate 
a 

Solution
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Lessons 1- 3: 
Explore the impact of plastics in our oceans

Lessons 4 ҭ6:
Identify key steps we can take

Lessons 7 ҭ10:
Understand how to apply technology in 
solving climate problems

Advocate
for 

Change

Navigate 
a 

Solution

How?
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Teacher Planning Guide
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Investigate 
the 

Problem

Consolidate
Understanding

Advocate
for 

Change

Lessons 1 - 3: Explore the impact of plastics in our oceans

Content

L 1L 2L 3


