Climate Change & Technology




Why?

Climate Change Education in Primary and Secondary Schools:

h Is uneven

h Is at the start of a long journey

h Is an opportunity to create a framework which will reverse the
damage we have caused

The Journey to Climate Leadership
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Big Picture

Carbon is vital to all life on Earth
Trees capture carbon through absorption of CO,
Trees vary in the amount of CO, they capture

Being able to calculate the amount of CO, 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:

h Leverage STEM to aid understanding

h Incorporate humanistic principles to build moral purpose

h Provide a springboard from which students and teachers are able
to carry the message of climate change further forward




How?

Centre on carbon capture in trees:

h Provide a scenario T ACT (Avoid Climate Trauma)

Explore climate change and carbon in general

Calculate carbon from given data

Understand Green weight ~ Dry weight ~ Carbon relationship
Examine and apply formula for carbon calculation in code
Apply trigonometry to capture tree height

Capture and record data

Manually calculate carbon

Test and refine in code

Consider the place of science and computer scientists in doing
good
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Climate Change
N Green ~ Dry ~ Carbon

Calculation

How does this topic link to prior How does this topic Enk to future
learning? learning?

Maths, Otizenship, Coding Calculating carbon
Programening a solution

Climate Change Challenge — ACT Now L2

How doss thils tople link to prior Shills | varill deviop: How does this tople link to fuhare
beasning ¥ fearning?

Developing code for a purpose Marually calculate carbon Dista collection mathad uling
Caleulate carbon using code Erigoeemetny

Climate Change Challenge — ACT Now L3

Trigonometry

Problem solving

M Decision making

How doas this topic fink to pricr How does this topic link to future
learning? learning?

Coding a solution Test data
Using STEM and Technology

Climate Change Challenge — ACT Now L4

-

Hirw does this tophc link 1o prior i dioses this toplc link to future
kearning? learning?

Fleld data collection Use of technology and STEM for good
In climate chanpe




How does this topic link to prior
learning?

Maths, Citizenship, Coding

Skills | will develop:

Identifying carbon in a tree

How does this topic link to future
learning?

Calculating carbon
Programming a solution

*
A ——————————

How does this topic link to prior
learning?

Developing code for a purpose

Skills | will develop:

Manually calculate carbon
Calculate carbon using code

How does this topic link to future
learning?

Data collection methods using
trigonometry

——

rlow does this topic link to prior
learning?

Coding a solution

How does this topic link to prior
learning?

Field data collection

Skills | will develop:

Application of trigonometry

Skills | will develop:

Convert data to solutions

How does this topic link to futur.
learning?

Test data
Using STEM and Technology

How does this topic link to futur.
learning?

Use of technology and STEM for good
in climate change
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Calculating carbon Pt2

Circumference cm Dry Weight kg KG per CM Carbon (1/2 Dry
weight)

50 106

100 668

150 1964

200 4221

225 5771

250 7641

275 9842

300 12410

325 15350

350 18700

400 26674

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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Using a formula

First measure 1.3m up the tree trunk from the ground.
At 1.3m measure the circumference of the tree.

Find the height of the tree

Find the diameter (d) d = circumference + [ 'Pi*= 3.142)
d <28 cm GW (green weight) = 0.0577 * @ * height

d >= 28 cm GW = 0.0346 * d * height

DW (dry weight) = %2 GW

Carbon = %2 DW

0
0
0
0
0
0
0
0

For Example

An Oak tree has a circumference of 220 cm and height of 15 m
Diameter = 70 cm

GW = 0.0346 * 4900 * 15 (2543 kg)

DW =2453/2 (1271)

Carbon = 635 kg

The carbon stored in the tree is 5771 +2 = 2885.5 kg

O¢« O« O¢ O¢« O¢ O«

Openrepl

Create a program that will take the circumference and provide an
estimate of dry weight

0 Then your program should calculate the carbon




Coding a formula

Basics:

A Input variables should be integerstpcog" 2" kpv*kpr w

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

A Calculate diameter T circumference divided by Pi

A Halve green weight then halve dry weight to arrive
at carbon weight
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Figure it Out V1

Step by step

Stand with your legs apart and your back to the tree.

Keeping your legs straight, bend down and look at the tree between your legs.
Move backwards or forwards so that you can just about see the top of the tree between your legs.
Measure the distance between your feet and the tree trunk.

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.

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.

oL s i =

o




Figure it Out V2

How to Meanwe t 1eight of 2 Tree

Step by step
1. Hold the triangle in front of one eye by holding a corner opposite from the 90° right angle (see the above picture)
Point the rest of the triangle toward you
One of the short sides should be horizontal (flat), and the other should be vertical (pointing straight up)
You should be able to look up along the longest side by raising your eyes
Move back from the tree until you can sight the top of the tree at the top tip of the triangle.
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
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
Mark this spot and measure the distance from it to the base of the tree
This distance is almost the full height of the tree
0 Add your own height to this, since you were looking at the tree from the height of your eyes off the ground







Using our Program
Solution

in.py > ...

# M Jones 2023
# Simple program t culate stored carbon based on height and
circumference

PI = 3.142
height = int(1 ("wWhat is the height of the tree? "))
circum = int(input("What is the circumference of the tree in cms? "))

diam = circum / PI

Use your manual data from
the table to calculate the et

- gw = 0.0577 * dsq * height
weights of your trees gu = round(w,2)
else:
gw = 0.0346 * dsq * height
gw = round(gw,2)
dw = gw/2
carbon = dw/2
print("Diameter = ", diam, "cms")
print("Green Weight = ", gw)
print("Dry weight =", dw)
print(“Carbon = ", carbon, "KGs or", carbon / 1000, "tonnes")




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




Resources

Teacher lesson plans

ACT - Avoid Climate Trauma

d (10 minutes)
Summary: The purpose of this module is to support computer sci and
technology students in understanding how technology can be used to assist in 8 the questions “What s carbon?” Y15 carbon an lssue?”
collecting data and forecasting carbon storage. Ing the answers, have slide 2 displayed showing an appropriate
They will apply a range of STEM skills to Include system design, programming, owing the CO2 -> C -> 02 cycle.
and application of mathematics. This will build an awareness of how

technology can be a force for good. Interweaved with the STEM content is
research and exploration of climate change themes inciuding the role of

scientists in taking responsibllity for actions.
Key information

Four lessons which can be isolated and delivered as stand-alone sessions or
delivered as a module. Students may need greater time to develop basic
coding skills. The coding skills may be delivered as the module develops or as a
prior course.

Can be delivered within the computer science curriculum at Key Stage 4 and o
Key Stage S or a much wider cross curricular programme in geography, / %
mathematics, citizenship, information technology and computer science. : 1 2,01 07

The module should be delivered with an underlining theme of focusing on the
ethics of climate change and the impact that those working in tech can have on
the future.

Canyoumake ad  Activity Details
The lessons enable students to:

Explore why carbon is a problem to be solved

Investigate the difference between known data and gathering data
Apply trigonometric methods in gather data

Converting the raw data into Information

Apply formulaic methods to calculate gross weight, dry weight and
carbon in trees

Evaluate the methods used to collect data

Consider the use of approximate values

Design programmed solutions

Computer Science and |




Resources

Teacher lesson plans

Initial investigation (15 minutes)
Group the students into groups of 3-4, Provide them with A3 sheets and
marker pens.

Display on the board, through a digital & or printed on cards, 3 range
of sites students can access to enable exploration of cli and carb
dioxide:

¢ https://www.bbc.co.uk/bitesize/topics/rhssgh? /articles/2q2m2vas =t

ext=Extra%20carbon%20dloxide%20in%20the

P e%20is%20¢ca

Hed%20giobal%20warming.
https://kids.britannica.com/students/article/carbon-

dioxide/273513#8:~ text=A%20colorless%20gas%2C%20carbon%20dioxi

de,0.03%20percent%2001%20the%20air.
https://archive.epa.gov/climatechange/kids/basics/today/carbon-
dioxide.htm|

Whilst several sites can be provided, encourage students to find their own
sources and record these.

Activity:
Produce a word map using "CO2" as the central element.

r DEFNITON MPACT

N r—

CO,
—_—

USEIN ASENTENCE FROPOSLASOLUTION

isolate the key words and phrases used when there are discussions of cimate
change and carbon issues.

Ask each group to present their word maps to the rest of the class, encourage
students to incorporate ideas fRQm others into their word maps.

Thin or thick trees? (10 minutes)

Using the circumference/Ory weight table, explain that to find out how much
carbon 3 tree has stored requires that we are able to calculate green welght
and dry weight and that carbon Is typically half of the dry weight in a tree.

The provided table llustrates average estimates of the dry welght of a tree
based on the circumference of the tree.

Circwm om Ory Weight kg
106
668
1964
4221
577
7641
5842
12410
15350
18700
26674




Resources

Teacher lesson plans

Ask students to complete the table to calculate KG per centimetre for each How much carbon? (10 minutes)
measurement. Tell students that they should alm to provide a conciusion on On the table there is a final column where students should calculate the
the relation between increasing circumference, dry weight, and kilograms per cabonina

tree. Explain that the process is to halve the dry weight. Tell
cen : 8 Sl besbie ot Sros chgumle students that a whole number will be sufficient for this exercise.

increases so does weight per centimetre. X a2
Dry Weight kg Carbon kg (1/2
Weight kg XG per OV Dry weight)

12410
15350
18700
26674

BEEEEEEEEER ;

EREEREREEEEE l‘

Pose the question, why is it better to plant 1 tree with a final large Students should arrive at figures in the table below.
circumference rather than a few smaller trees? For example, 8 trees with a

circumference of 50 CM versus 1 tree with a circumference of 400 CM.
Using the ACT (Avoid Climate Trauma), students should record their activity
and conclusions so far,

—gi
§

BECEEERERRF 1
g
B RREEERRFS

Pose the question, does this final set of data reinforce or reduce the conclusion
we arrived at after calculating the KG per CM?

Plenary (S minutes)

Show the lesson objectives. Pose the questions “What is carbon dioxide?”
“Why is CO; an issue?” "Are trees part of the answer to addressing climate

change?” “Why/Why not?"
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Where next?

Build environment sensors ~ harness hardware and software to

monitor vertical and horizontal environment W

Use technology to remotely monitor bee
health

|

2

|
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https://main.beehivemonitoring.com/externalLink/08db39c6-31c4-4825-89ec-a741afa09db0
https://main.beehivemonitoring.com/externalLink/08db39c7-1250-426c-8a56-901dbe60300e

Climate Change & Technology

Where next?

Plant 2000+ trees

Share the produce

Share the message

Work in partnership
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Big Picture
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l LIFE UN Sustainable Development Goal 14 i Life Under Water

Scenario

Sﬁ Save 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 1o combat this climate emergency area

Are you Ready?
W
a
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How?

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

Lessons 4 1 6:
Identify key steps we can take

Lessons 7 T 10:
Understand how to apply technology In
solving climate problems
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Teacher Planning Guide

Climate Emergency & Plastics Pollution feble of Contents
If Not You Then Who? s :

KEY INFORMATION a
ACTIVITY DETAILS a
SUBJECT LINKS s
RESOURCES FOR THE MODULE 6
LESSON 1 7
LESSON 2 16
LESSON 3 2
LESSON 4 36
LESSON 5 a
LESSON 6 18
LESSON 7 sa
LESSON 8 60
LESSON 8 67
LESSON 10 7
SAVE OUR SEAS FLE LisT ” %

United Nations Sustainable Development Goal 14 LESSON BY LESSON PLAN 83 @ V%

Life Below Water STUDENT WORKBOOK 145 5 d

SUSTAINABLE
DEVELOPMENT g’
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Teacher Planning Guide
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41-42 30 Slide 41 p a io to the SoS are asking them to develop their Al so that it Turtle dataset
minutes | can identify turties that may be in or near the garbage patches. hitps:/Minyur.co
mi2mdintib
Slide 42 is hidden and contains the video tutorial for this part of the project. You may wish to keep
this hidden to see how well students work independently. Video Tutorial
hitps:/ftinyurl.co
The workbook contains a brief and set of instructions for students to develup the Al so thatit can | m/5848rfup
identify turtles. This is in the ‘Step 3 - Biodiversity alert!’ section.
43 30 This is an optional task not included in the workbook. If you have time, and for more | Ocean Life
minutes | advanced students, this task directs students to divide the Mixed folder into :ﬂm;; |
subfolders so that there is data which can be trained on a much wider set of marine n,?,g';;m"g’\',‘z o
life.
Slide 43 directs students to the Ocean Life dataset
Dataset https:/itinyurl.com/38yv79vz
44 30 Slide 44 encourages students to consider how they would advise organisations in
minutes | the use of Al based on their experiences.
This is a reflective task where students are encouraged to review what they have
achieved and how ithers may benefit from their experiences.
Students may need to be taken through a review of what they have accomplished.
This can be achieved through a mix of recap on the previous slides and rereading
of the workbook activities.
45 10 Slide 45 asks students to complete a number of end g in their workbook
minutes | This is designed to embed what has happened in this section of the project
46 Slide 46 is hidden. If appropriate, award students an Eco Technology Award for Editable
their work on developing an Al and raising awareness of how technology can be m?:ﬁ":y‘:l':"‘m
used in the addressing the climate emergency mi4dujxpdm
47 5 Slide 47 is a copy of the original, broad objectives for the whole project. Use this to
minutes | remind students of what they have achieved

nd model sea
sheets.

ove the slider to
tool and enter a

ost of your country

rmanently flooded
tion densities —
refugee status.

e of planning and

https://tinyurl.co
m/bdz9szva

nd read through
t can be seen that

Students should
vel. The

https://tinyurl.co
m/bdz9szva

pservers of the
that is being

https://tinyurl.co
m/4rh8t3nw




14 LIFE UN Sustainable Development Goal 14 i Life Under Water
BELOW WATER

Content

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