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A1.1. Introduction to climate change

“Climate change is the key challenge of our time. Our generation is the first to experience 
the rapid increase in temperatures around the globe and probably the last to effectively 
combat an impending global climate crisis.” 1
This is the beginning of a joint statement by 16 European heads of state and govern-
ment submitted for 2018 UN Climate Change Conference (COP24). Nowadays, we are 
living through an international crisis that has recently accumulated and overlapped 
with the deep systemic crisis facing the world. All countries continue to grapple with 
the health, social, and economic impacts of the Covid-19 pandemic and, furthermore, 
the war in Ukraine and global dependency on fossil fuels exacerbated the energy crisis 
in the world. In this context, the climate change issue becomes even more serious. In 
2021 and 2022, we witnessed several extreme weather events anywhere on the globe, 
such as the severe floods in Pakistan or South Asia caused thousands of deaths and 
millions of displaced people. Other examples are the deadly heat waves that caused 
widespread wildfires and droughts with a negative impact on infrastructure, people 
and environment. In this module, we are going to understand more about this issue, 
defining what is meant by “climate change”, the definition of “climate”, the differ-
ence between climatology and meteorology. Then, a brief history of climate change 
is described. Indeed, the climate has always been changing due to natural factors. 
However, while climate change has always occurred naturally, the warming we have 
been witnessing for more than 150 years now is caused by human activities. This is the 
so-called anthropogenic effect.
1

Α.1.2. Definition of climate change: difference between climatology, meteorology and 
climate science 

The term climate change refers to 

As we will see later, climate change can occur either by natural processes, such as, for 
example, variations in the solar cycle, or by anthropogenic processes. United Nations 
Framework Convention on Climate Change (UNFCCC), also known as “Rio Conven-
tion”, defines climate change as 
“ a change of climate which is attributed directly or indirectly to human activity that 
alters the composition of the global atmosphere and which is in addition to natural cli-
mate variability observed over comparable time periods.”(art. 1)2 The definition given 
by the UNFCCC, therefore, implements a distinction between “natural” climate change 
and climate change generated by human activities. As early as the mid-19th century, 
the American scientist Eunice Newton Foote, defined by many as the true mother of 
the concept of climate change, arrived at the theory through experiments that an in-
creased presence of carbon dioxide in the atmosphere causes a change in its tempera-

1 Declaration signed by the President of the Republic, Sergio Mattarella, and other 	Heads of 
State and Governments: ‘Initiative for Climate Ambition’, 2018, link: 

	 https://www.quirinale.it/elementi/19230
2. United Nations Framework Convention on Climate Change, available on: 
	 https://unfccc.int/resource/ccsites/zimbab/conven/text/art01.htm
3 Fondazione Myclimate, Cos’è l’effetto serra antropico?, 1 marzo 2022, available on: 
	 https://www.myclimate.org/it/informarsi/dettaglio-faq/cose-leffetto-serra/

OUTDOOR ACTIVITIES

Section A

Module A1: Basics on Climate Science and Climate Change
3 hours: 

	Basics on climate science &climate change. Concepts, definitions etc,

	Self-Assessment with p.e quizzes, games, work sheets questionnaires for the learners

	Evaluation

Table of Contents
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A.1.2. Definition of climate change (difference between climatology, meteorology and cli-
mate science)
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Material (videos)
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Bibliography/ References

(7 hours workshop)

Overall teaching purpose/Learning Outcomes: To understand and being familiar with 
basic concepts concerning climate and climate change

Specific purposes: Understanding the causes and the today reality about climate change- Is 
Climate change real? and what is different from the past

Teaching method: Lectures with time for questions and discussion

Teaching means: Slides, board, video presentations, interactive tools presentations

https://unfccc.int/resource/ccsites/zimbab/conven/text/art01.htm
https://unfccc.int/resource/ccsites/zimbab/conven/text/art01.htm

https://www.myclimate.org/it/informarsi/dettaglio-faq/cose-leffetto-serra/



98

			          SECTION A	       SECTION A

2

Meteorology is the science dealing with the atmosphere and its phenomena, including 
both weather and climate7 Commonly known as ‘weather,’ meteorology focuses on 
the atmospheric variables (e.g., temperature, precipitation) related to weather fore-
casting and current or near-future conditions8 While meteorology carries out short-
term weather forecasting, according to the Treccani encyclopaedia, “climatology is the 
discipline that studies climate, its elements and factors, and classifies climatic types. It 
is predominantly a geographical discipline, although it has close links with meteorol-
ogy and hence geophysics.” 9 Traditionally, it has focused on the average state of me-
teorological elements in a given region during certain time intervals (months, seasons, 
years).
According to the World Meteorological Organization’s definition, the classical averag-
ing period is 30 years”10 . 

4 Britannica encyclopedia, definition of “climate”
5 NASA, What’s the Difference Between Weather and Climate?, 1 febbraio 2005, al link: 
	 https://www.nasa.gov/mission_pages/noaa-n/climate/climate_weather.html 
6 “Köppen Climate Classification System”, National Geographic website, 
	 https://education.nationalgeographic.org/resource/koppen-climate-classification-
	 system
	

ture. In a short scientific paper from 1856, she wrote: “’the highest effect of the sun’s 
rays, I have found to be in carbonic acid gas [carbon dioxide].’”3

This is the first modern definition of climate change as global warming induced by 
greenhouse gases such as carbon dioxide. We have arrived at today’s situation, then, 
‘by industrialization and the consequent burning of fossil fuels such as coal, oil and 
natural gas, and also by the exploitation of large areas of land, e.g. by the clearing 
of tropical rainforests’. It is not easy to give a definition of climate because it is a 
collection of processes that are difficult to summarize in a single definition. Starting 
from the etymology of the word, the term “climate” derives from the Greek κλίμα 
-ματος (klima-climatos) and means «tilt,» from the Greek geographer Eratosthenes 
of Cyrene, 3rd cent. B.C., who described the tilt of the Earth›s axis, the angle that the 
sun stops at different latitudinal belts, and called these belts precisely climates. The 
first discourse on climate is geographical, related to geometrical and astronomical 
features. 
Climate can be defined as “the total experience of weather and atmospheric be-
haviour over a number of years in a given region. It should include not only the 
average values of the climatic elements that prevail at different times but also 
their extreme ranges and variability and the frequency of various occurrences.”4 It 
is also important to understand the difference between climate and weather. Accord-
ing to NASA, “weather is what conditions of the atmosphere are over a short period 
of time, and climate is how the atmosphere “behaves” over relatively long periods of 
time.”5 In 1884, the Russian climatologist German published the climate classification 
system, with several improvements and subsequent modifications in 1918 and 1936. 
Later, the German climatologist Rudolf Geiger introduced some modifications to the 
classification system, therefore it is also known as the Köppen-Geiger climate classifi-
cation. “These scientists learned that vegetation and climate are intricately linked. The 
vegetation that grows in a region is dependent on the temperature and precipitation 
there, which are two key factors of climate. Areas with more rainfall and higher tem-
peratures contain more forests while regions with less rainfall tend to be deserts”6 .
Specifically, the zones are divided as follows: 

https://www.youtube.com/watch?v=gqBCzWTs3r4

https://www.nasa.gov/mission_pages/noaa-n/climate/climate_weather.html 
https://education.nationalgeographic.org/resource/koppen-climate-classification-
	system

https://education.nationalgeographic.org/resource/koppen-climate-classification-
	system
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to geometrical and astronomical characteristics. The first formal confirmation of the 
important awareness of climate change goes back to Aristotle. In his famous treatise 
Meteorology, Aristotle, in the 4th century A.D., even seems to sketch an idea of climate 
change in the part where he states ‘The same parts of the Earth have not always been 
wet or dry, but change. We must assume that these changes follow an order or cycles’. 
His ideas will influence western culture for millennia. Another important figure in the 
history of climatology is Hippocrates who, in the 4th century BC, wrote the treatise ‘On 
Airs, Waters, Places’, in which he creates a deterministic link between the climate of 
a place and the physical form, attitudes and afflictions of a given population. Thus, 
climate determines humanity, for better or for worse. We will carry this discourse on 
‘deterministic climatology’ with us into the 19th century. We should not forget the im-
portance of Roman thought, in particular that of Seneca in his ‘Naturales Quaestiones’, 
in which he, like Aristotle, notes a continuous movement in nature, sees climate as a 
balance of parts, ‘Aequitas portionem’. This balance can be disturbed, particularly by 
human activities.3

Metereologica, Aristotle.

7 National Geographic, Meteorology, 
	 https://education.nationalgeographic.org/resource/meteorology
8 Meteorology, J.S.M. Coleman, K.T. Law, in Reference Module in Earth Systems and 
	 Environmental Sciences, 2015, available on: Reference Module in Earth Systems and
	 Environmental Sciences | Request PDF (researchgate.net)
9   Encyclopaedia Treccani definition of “climatology”
10 Encyclopaedia Treccani definition of climatology, 
	 https://www.treccani.it/enciclopedia/climatologia/
11 Collins Dictionary, Definition of “climate science”, 
	 https://www.collinsdictionary.com/dictionary/english/climate-science 
12 From the documentary “Storie della Scienza” ep.16 “Clima”, by Rai Scuola, available on 
	 https://www.raiplay.it/video/2022/06/Storie-della-Scienza---pt16-Clima-0e5f8069-
	 8f7f-4c63-bfd0-e0e72 d2e279d.html

Climate includes information about precipitation, temperature, humidity and it also 
includes the description of the chance of extreme events. Usually, temperature is the 
most important parameter and the average temperature is considered the main char-
acteristic of the climate. For this reason, the expression “global warming” is often 
used as a synonym for climate change. However, climate change contains within it 
more phenomena, including the frequency of extreme events. Extreme events are in-
tense weather phenomena that happen infrequently and it means that It can take up 
to many decades before an event of the same type happens again. However, climate 
change is changing the situation: extreme events are more frequent nowadays. A 
characteristic of extreme events is that they generate a series of consequences on the 
area that are sometimes difficult to predict and can occur a long time after the trigger-
ing event. Therefore, climate change can be described through the mechanisms that 
make the planet’s temperature change. According to the definition given by Collins 
dictionary, Climate science is the scientific study of weather conditions that exist in an 
area over a long period, and how and why they might change.”11 It is a field of study 
that has recently emerged and aims to explain and predict the functioning of a global 
climate system.

Therefore, remember and distinguish the definitions: 

Α.1.3. Brief history of climate change 
Man’s relationship with nature began with the analysis of natural phenomena, and 
the phenomenon of migration also responded in some way with the change of these 
phenomena. “The word climatology is a recent word and only entered the scientific 
lexicon around 1813 with a work by a German philosopher of science, Wilhelm Wundt. 
While climate is a very old word and is used in its Greek etymological meaning of 
inclination by Eratosthenes of Cyrene, 3rd century B.C., who describes the inclination 
of the earth’s axis, the angle that the sun stops at different latitudinal belts, and calls 
these belts precisely climates”12 . The first discourse on climate is geographical, linked 

https://education.nationalgeographic.org/resource/meteorology

https://www.treccani.it/enciclopedia/climatologia/
https://www.collinsdictionary.com/dictionary/english/climate-science 
https://www.raiplay.it/video/2022/06/Storie-della-Scienza---pt16-Clima-0e5f8069-
	8f7f-4c63-bfd0-e0e72 d2e279d.html

https://www.raiplay.it/video/2022/06/Storie-della-Scienza---pt16-Clima-0e5f8069-
	8f7f-4c63-bfd0-e0e72 d2e279d.html
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4. Meteorology is… 
a) “the science dealing with the atmosphere and its phenomena, including both 
weather and climate” 
b) synonym of climatology 
c) a science that only studies precipitation 
5. Climatology is the discipline that studies climate, its elements and factors, 
and classifies climatic types 
a) True b) False 
6. According to the definition given by Collins dictionary, Climate science is… 
a) “the scientific study of weather conditions that exist in an area over a long period, 
and how and why they might change”. 
b) the scientific study of global warming 
c) the study of extreme natural events 
7. The famous treatise Meteorology was written by? 
a) Edward Lorenz 
b) Aristotle 
c) Telesio 
8. Climate change is caused exclusively by human activities. 
a) True b) False 
9. Why do greenhouse gases generate the greenhouse effect? 
a) because they absorb heat 
b) because they reflect light 
c) because they refract solar radiation 
10. What does the Köppen-Geiger climate classification show? 
a) That there is more rainfall in warmer areas 
b) In areas with more deserts it rains more 
c) That vegetation and climate are intricately linked. The vegetation that grows in a 
region is dependent on the temperature and precipitation there, which are two key 
factors of climate 

Correct answers B - A - B - A - A - A - B - B - A - C

In his famous treatise, ‘On Airs, Waters, Places’, the Greek physician and geographer Hyppocrates creates 
a deterministic link between the climate of a place and the physical form, attitudes and affections of a 
given population.

Educational material:
National Geographic video (  https://www.youtube.com/watch?v=G4H1N_yXBiA)
It is advised to use very introductory material here, answering to the question: What is 
climate change? E.g. https://www.youtube.com/watch?v=QlQ-MEZgRGY

Self assessment quiz 
1. What does the term climate change refer to? 
a) A change in average temperature caused only by natural processes 
b) “A change in the state of the climate that can be identified (e.g., by using statistical 
tests) by changes in the mean and/or the variability of its properties and that persists 
for an extended period, typically decades or longer.” 
c) It refers to stratospheric ozone depletion 
2. Who is the scientist defined by many as the true mother of the concept of 
climate change?
 a) Eunice Newton Foote 
b) Elizabeth Garrett-Anderson 
c) Marie Curie 
3. The word climate comes from the Greek word Klima which means? 
a) Temperature 
b) Tilt
c) Variation 

https://www.youtube.com/watch?v=QlQ-MEZgRGY
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ANNEX I

Instructions on how to use Google Earth

Step 1: Download data

a. Open the web browser. Go to https://eli.lehigh.edu/learners/climate-change

b. Under “Investigating Weather and Climate with Google Earth”, click on: weatherandcli-
mate.kmz

c. Open Google Earth on Google Chrome

d. Click on “Launch Earth”

e. Click on “Project” and then on “Open”

f. Click on “Import KML file from the computer” and select the file previously downloaded 
(weatherandclimate.kmz )

After adding the file, this is the overview:

ACTIVITY N.1

Weather and Climate Investigation using Google Earth
The activity was developed by the Environmental Literacy and Inquiry Group at
Lehigh University.
https://eli.lehigh.edu/climate-change/instructional-sequence/day-2

Instructions:
1. We first inform students that they have to use Google Earth to explore global tem-
perature changes around the Globe
2. Explain how to use Google Earth (you can find the full instructions in the Annex I).
3. Use a projector to show Google Earth in the classroom  or open Google Earth on 
students’ computers.
4. Distribute theactivity with the Sheet (Annex II) to each student.Inform students to 
complete the table by analyzing climate graphs from 13 different global cities. For 
each city, they will write down the minimum and maximum average annual tempera-
ture (oC) and to determine the 50 – 58 year climate pattern.
5. Show the Allentown climate graph in Google Earth as an example in order to iden-
tify the minimum and maximum temperature

6. Say to students to answer the analysis questions 

https://eli.lehigh.edu/climate-change/instructional-sequence/day-2
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Step 2: Explore Weather and Climate

Students will navigate temperature changes over the last 50 - 58 years in 13 global

cities using Google Earth. Data will be written in the Weather and Climate Student

Investigation Sheet.

a. Double-click on Allentown. Google Earth will zoom in to

Allentown.

b. Click the Yellow Push-Pin in the 3D viewer to view the Allentown climate

graph.
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ANNEX II

Weather and Climate Student Investigation Sheet

https://eli.lehigh.edu/sites/eli.lehigh.edu/files/ge_weather_climate_handout.pdf

https://eli.lehigh.edu/sites/eli.lehigh.edu/files/ge_weather_climate_handout.pdf
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ACTIVITY N.2

Ray of Opinion
This activity is contained in “Attenti al Clima, vademecum per chi vuol essere protagonista del cambia-
mento positivo”, volume compiled as part of the Climate Watch Project, supported with Eight

Per Thousand funds from the Waldensian Church.

It is available online, in Italian language:

https://www.reteclima.it/wp-content/uploads/Attenti-al-clima_web-1.pdf

Duration: about 20 mins

Objective: Initial discussion phase of a topic/issue

Material: One sheet of green paper and one sheet of red paper

Preparation: The red and green sheets are attached on walls opposite each other 
or placed on the floor, some distance apart from each other. The space in between 
should be free and in any case large enough to allow the group of participants to posi-
tion themselves in that free space.

Procedure: The game host reads several statements or questions, one after

another.

Here are some examples: “I know it is climate change; climate change affects everyone 
in the world; climate change has already caused effects in Italy as well; everyone can do 
something against climate change; it is necessary to choose representatives and politi-
cians to take a stand against climate change.... “

Participants must then position themselves (in relation to the questions or statements) 
in a way that corresponds to their opinion. The space between the red sheet (meaning 
“I do not agree”) and the green sheet (meaning “I agree”) can serve as an imaginary 
line on which there are also possible gradations between I agree and I disagree. It is 
also possible to give reasons for one’s choice.

https://www.reteclima.it/wp-content/uploads/Attenti-al-clima_web-1.pdf
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● United Nations Framework Convention on Climate Change, available on: https://
unfccc.int/resource/ccsites/zimbab/conven/text/art01.htm#:~:text=For%

20the%20purposes%20of%20this%20Convention%3A&text=%22Climate%20

change%22%20means%20a%20change,observed%20over%20comparable%
20time%20periods.

Module A2: Evidence, Causes and effects of Climate Change
4 hours: 

	Evidence, Causes, differences between Past-Present, Affected Areas, Warming 
temperature, water cycle changes, Greenhouse gases, declining glaciers, oceans 
acidification, flooding etc. 

	Self-Assessment with p.e quizzes, experiential, games, work sheets questionnaires for 
the learners, 

	Evaluation

Table of Contents
A.2.1 Is climate change natural, anthropogenic or both?

Group activity (discussion)

- What should you know about greenhouse effect?

A.2.2 What is the current situation and what to expect in future?

Questions for discussion  

A.2.3. Scientific Evidence and Projected Warming of Climate Change

Videos 

Questions for discussion 

A.2.4. Understanding the Differences between Past and Present Climate 
Fun Activity!
A.2.5. Understanding the Changes in the Water Cycle, Understanding the 
Greenhouse Gases,  Understanding the Declining Glaciers 
Time for discussion!
A.2.6. The Water Cycle and Climate Change 
Task: Design a Sustainable City 
Fun Activity!
Questions for discussion 
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the atmosphere.

Now, let’s talk about the greenhouse effect*. The Earth’s atmosphere contains several 
greenhouse gases that trap heat from the sun and keep the planet warm enough to 
support life.  Without the greenhouse effect, the Earth’s surface temperature would be 
about -18°C.  However, human activities have increased the concentration of green-
house gases in the  atmosphere, leading to an enhanced greenhouse effect and global 
warming. 

The impact of human activities on the climate is profound. The burning of fossil fuels 
is the largest contributor to greenhouse gas emissions, accounting for about 65% of 
the total.  Deforestation and land-use changes contribute to about 10% of green-
house gas emissions.  These human activities have caused the Earth’s temperature to 
increase by about 1°C since the pre-industrial era. 

The impact of climate change is widespread and can be felt in various ways. Changes 
in weather patterns, sea-level rise, and the loss of biodiversity are just a few examples. 
If we continue on our current path, the consequences of climate change will be dev-
astating. 

APPENDIX: 
Table 1: Causes of Climate Change
Table 2: Effects of Climate Change

A.2.1 Is climate change natural, anthropogenic or both?

“Climate is what you expect, weather is what you get” (Edward Lorenz, 1961)

Climate change has always happened, throughout the history of the planet. In this sec-
tion we deal with the two main causes of climate change, namely: 

Natural and Anthropogenic climate change.

“Overview of the natural and human factors contributing to climate change Explana-
tion of the greenhouse effect and the role of greenhouse gases in trapping heat. The 
purpose of this presentation is to provide an overview of the natural and human fac-
tors that contribute to climate change, explain the greenhouse effect and the role of 
greenhouse gases in trapping heat, and discuss the impact of human activities on the 
climate. 

Let’s start with the natural factors that contribute to climate change. The Earth’s cli-
mate has been changing for millions of years due to natural factors such as volcanic 
activity, changes in the Earth’s orbit, and solar radiation. These natural factors have 
caused fluctuations in the Earth’s temperature, and they continue to influence the 
climate today. 

However, over the past century, human activities have become the dominant cause 
of climate change. The burning of fossil fuels such as coal, oil, and gas, deforestation, 
and land-use changes are the primary contributors to climate change. These activities 
release large amounts of greenhouse gases, such as carbon dioxide and methane, into 
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and waste accumulation could not continue indefinitely on an Earth of limited size and 
resources”16.

Since then, there have been several opportunities to right the course, but the goals 
achieved (such as the Paris Agreement) have not been up to the challenge, mainly due 
to pressure from the fossil industry. Time is running out, but the path is still long and 
it is all uphill.

Picture: Burning fossil fuels generates greenhouse gas emissions that act like a blanket 
wrapped around  the Earth, trapping the sun’s heat and raising temperatures. 

Climate change can cause for example from emissions like carbon dioxide and methane. 
(p.e Using gasoline for the cars or coal for heating. carbon dioxide can also be released by 
clearing land and forests The major source of methane emissions are landfills for garbage. 
Additionally, among the main problems are Energy, industry, transport, buildings, 
agriculture and land use 

A.2.2 What is the current situation and what to expect in future?
The current situation regarding climate change is a cause for great concern. 
According to the Intergovernmental Panel on Climate Change (IPCC), global 
temperatures have already increased by 1.1 degrees Celsius since pre-industrial 
times. This may not seem like a lot, but this small increase in temperature has had 
significant effects on the Earth’s climate. For example, the Arctic sea ice has shrunk, 
and the world’s oceans have warmed, causing sea levels to rise. 
Given the significant impacts of climate change, it is important to take action 
to reduce greenhouse gas emissions and limit global warming. This requires a 
coordinated effort from governments, businesses, and individuals. Governments 
can implement policies to reduce greenhouse gas emissions, such as carbon pricing 
and regulations on fossil fuel use. Businesses can invest in clean energy and energy-
efficient technologies. Individuals can reduce their carbon footprint by driving less, 
consuming less energy, and eating a plant-based diet.I5n conclusion, climate change 

15. Abram, N., McGregor, H., Tierney, J. et al. Early onset of industrial-era warming across the 
oceans and continents, Nature 536, 411–418 (2016)

16. Ingrid Colanicchia, “Cambiamento climatico, l’importanza delle parole: non attività 
umana ma capitalistica”, MicroMega website, available on:

     https://www.micromega.net/attivita-capitalistica-dibattito-sul-cambiamento-climatico/

Group activity 

Now, let’s do a group activity to explore the causes and impact of climate change. 
Please  break up into groups of four or five and discuss the following questions: 

-	 What are the natural and human factors contributing to climate change? How 
do these factors impact the climate? 

-	 What are some of the consequences of climate change? 

-	 What can we do to mitigate the effects of climate change? 

-	 After 10-15 minutes of group discussion, we will come back together to share 
our findings. 

Click on the link to watch the video! 
Youtube video by NASA : global warming : temperature map

Youtube video by Nasa about the global warming in the last 130 years : temperature map.
4According to the Intergovernmental Panel on Climate Change (IPCC)14, an “industrial 
age” is defined as a period of time after 1750, a year of great industrial growth in Eng-
land that led to a significant increase in fossil fuel use and greenhouse gas emissions. 
In a paper published in the scientific journal Nature, a team of scientists stated that 
sustained and significant warming of the tropical oceans occurred as early as around 
1830. 15

Instead, it dates back to 1972, “the famous report ‘The Limits to Growth’, published by 
the Club of Rome founded by Aurelio Peccei, which warned that material consumption 

14. Terms as Intergovernmental Panel on Climate Change (IPCC), the UN Framework Con-
vention on Climate Change, the Paris Agreement are very well mentioned here. Links lead-
ing to their websites would assist learners to find more information on them.

	 https://www.ipcc.ch/
	 https://unfccc.int/
	 https://unfccc.int/process-and-meetings/the-paris-agreement
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is a significant challenge facing our planet. It is caused by human activity, and its 
impacts are widespread and affect almost every aspect of human life. It is important to take 
action to reduce greenhouse gas emissions and limit global warming to avoid the worst 
effects of climate change.  

We face a huge challenge but already know many solutions!

Economic benefits can be delivered from climate change solutions as well as improv-
ing lives and protecting the environment. Also universal frameworks and agreements 
can guide progress, such as the Sustainable Development Goals, the UN Framework 
Convention on Climate Change and the Paris Agreement. Cutting emissions, Aadapt-
ing to climate impacts and financing required adjustments. Are major categories. 
Renewables energies like solar or wind will can reduce the emissions we have to 
start yesterday! A growing number  of countries is committing to net zero emissions 
by 2050. But about half of emissions cuts must be in place by 2030 so as to to stop 
global warming under 1.5oC Crucial: fuel production has to be  declined by roughly 6 
percent per year between 2020 and 2030.

It. Is our responsibility to protect people, homes, businesses, livelihoods, infrastruc-
ture and natural ecosystems. The most vulnerable people with the fewest resources 
must be prioritized. For example the Early warning systems for disasters can save 
lives and property, and their   benefits maybe up to 10 times the initial cost. 

A.2.3. Scientific Evidence and Projected Warming of Climate Change 17

Is it real?
All communities are feeling the effects of climate change, particularly the most 
vulnerable ones that lack the resources to adjust to the changing conditions. The 
frequency and intensity of extreme weather events have increased along with sea 
level rise, melting sea ice, and global warming. The majority of what we have been 
witnessing since the Industrial Revolution is the result of human activity. As agreed in 
Paris in 2015, if we are to achieve net-zero emissions by 2040–2050 and keep global 
average warming to less than 2°C over pre-industrial levels, we need to drastically 
reduce greenhouse gas emissions by roughly 5-8% annually beginning now.. The most 
recent Earth-system models’ climate projections show that even more severe impacts 
will result from a failure to act quickly and effectively. 
Specifically, we will cover the scientific evidence of climate change, including 
temperature data and changes in precipitation patterns, an overview of climate 
models and predictions for the future, understanding the different sources of data 
and how they are collected and analyzed, and in the end, we will have a group 
discussion and work on analyzing the evidence and its implications.
Temperature data is one of the main sources of evidence for climate change. The 
average world temperature has increased by almost 1 degree Celsius in the last 
century. This may not seem like a big deal, but it’s important to remember that even 
slight temperature rises can have a big impact on the environment. Some of these 
effects include increased frequency and intensity of heat waves, stronger storms, and 
altered precipitation patterns.6

Precipitation patterns changing are another indication of climate change. Both 
the temperature and the amount of moisture in the atmosphere have increased. 
Precipitation patterns have changed as a result, resulting in more frequent and 
severe droughts in certain places and more frequent and severe flooding in others.
Climate models are another important tool that scientists use to understand climate 
change. These models simulate the earth’s climate system and can be used to predict 
future changes in temperature, precipitation, and other weather patterns. While 
these models are not perfect, they have been able to accurately predict many of the 
changes we have already seen, and they suggest that we can expect even more 
significant changes in the future.
Understanding the different sources of data and how they are collected and analyzed 
is also important in understanding climate change. Scientists use a variety of 
methods to collect data, including satellites, ground-based weather stations, and ice 
core samples. Once collected, this data is analyzed using statistical techniques and 
computer models to identify patterns and trends.
Now that we have covered the scientific evidence of climate change, let’s move on 
to the  discussion and group work portion of this presentation. I would like to invite 
everyone to  break up into small groups and discuss the evidence we have covered 
today. Specifically, I  would like you to discuss what you think the evidence means 
for our future, and what steps  we can take to mitigate the effects of climate change. 
After the discussion, each group will  have the opportunity to share their thoughts 
and insights with the rest of the group.  

17. Scientific evidence of climate change, including temperature data and changes in  precipi-
tation patterns. Overview of climate models and predictions for the future. Understanding the 
different sources of data and how they are collected and analyzed
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Discussion on: 
https://www.epa.gov/indoor-air-quality-iaq/take-action-climate-
readiness-and-indoor-air-quality

Do scientists agree on climate change? 
The majority of actively publishing climate scientists( 97 %) agree that humans are 
responsible for the global warming and climate change. 
In the mid-nineteenth century, scientists demonstrated the heat-trapping properties 
of carbon dioxide and other gases. Many of the scientific instruments used by NASA 
to study our climate are concerned with how these gases influence the movement of 
infrared radiation through the measured effects of these gases.
Greenland, Antarctica and tropical mountain glacier ice cores show that the Earth’s 
climate responds to changes in greenhouse gas levels. Some ancient evidence, 
known as paleoclimate evidence, shows that current warming is roughly ten times 
faster than the average rate of warming after an ice age (such as tree rings, ocean 
sediments, coral reefs and sedimentary rock layers). Carbon dioxide from human 
activities is increasing at a rate that is 250 times faster than it did because of natural 
sources after the last Ice Age 

How Do We Know Climate Change Is Real? 

Temperature data is one of the main sources of evidence for climate change. The 
average global temperature has increased by roughly 1 degree Celsius in the last 
century. This may not seem like a big deal, but it’s important to remember that even 
slight temperature increases can have a big impact on the environment. Some of these 
effects include increased frequency and intensity of heat waves, stronger storms, and 
altered precipitation patterns.
Today’s warming is happening at a rate that has not been observed in the last 
10,000 years even though the earth’s climate has changed many times According to 
the IPCC (Intergovernmental Panel on Climate Change) since the 1970s even when 
systematic scientific observations began, the human activity and its effect on the 
warming of the climate system is a well-documented fact. Information obtained from 
natural sources (such as ice cores, rocks and tree rings) and by modern means (p.e 
satellites) show that the climate is changing and the planet is warming. Since the 
mid-20th century the pace of change has been unprecedented. Earth’s climate has 
changed throughout history. In the last 800,000 years, there have been 8 cycles of ice 
ages and warmer periods, while the end of the last ice age (about 11,700 years ago) 
marked the beginning of the modern climate era - and human civilization. Most of 
these climate changes are due to very small variations in the Earth’s orbit and thus 
alter the amount of solar energy our planet receives

.

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct measurements, 
provides evidence  that atmospheric CO2 has increased since the Industrial Revolution. (Credit: Luthi, D., et al.. 2008; Ether-
idge, D.M., et al. 2010; Vostok ice  core data/J.R. Petit et al.; NOAA Mauna Loa CO2 record.) 

The increasing trend in temperature today is completely different because it is the 
result of human activities (since the mid-1800s) and is proceeding at such a rapid 
rate that human activities have created atmospheric gases that have trapped more 
energy than the Sun’s energy in the system land. This above energy warms the 
atmosphere, ocean and land, with all the changes this entails in the atmosphere, 
seas, biosphere and cryosphere.

( https://climate.nasa.gov/evidence)

https://www.epa.gov/indoor-air-quality-iaq/take-action-climate-readiness-and-indoor-air-quality
https://www.epa.gov/indoor-air-quality-iaq/take-action-climate-readiness-and-indoor-air-quality
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https://www.youtube.com/watch?v=uynhvHZUOOo 

https://www.youtube.com/watch?v=LxgMdjyw8uw 

Watch the video and discuss:  

https://www.youtube.com/watch?v=Bxd8y03zETI 

https://www.youtube.com/watch?v=YLIzhX6pB7g

https://www.youtube.com/watch?v=uynhvHZUOOo 
https://www.youtube.com/watch?v=LxgMdjyw8uw 

https://www.youtube.com/watch?v=Bxd8y03zETI
https://www.youtube.com/watch?v=YLIzhX6pB7g
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global  warming, sea level rise, and more extreme weather events? 
What can we do to reduce greenhouse gas emissions and mitigate the effects of the 
greenhouse effect? 
How can individuals, businesses, and governments work together to address the 
greenhouse effect and climate change? 
What are some of the challenges and barriers to addressing the greenhouse effect, 
such as political opposition, economic interests, and technological limitations? 
What role do international agreements and organizations play in addressing the 
greenhouse effect, such as the Paris Agreement and the United Nations Framework 
Convention on  Climate Change? 
How can we raise awareness and educate others about the greenhouse effect and its 
impacts on the environment and society? 

A.2.4. Understanding the Differences between Past and Present Climate 
(Explanation of the historical climate records and how they differ from present 
conditions Overview of how climate has changed over the past few centuries )
Today, we will be discussing the topic of “Understanding the Differences between 
Past and  Present Climate”. Our focus will be on the historical climate records and 
how they differ  from present conditions, an overview of how climate has changed 
over the past few centuries,  and a discussion of the reasons for the differences and 
how they impact our planet. 
Firstly, let’s begin with the historical climate records. These records are typically 
collected  through various methods, including but not limited to tree rings, ice cores, 
and sedimentary  rock. These records allow us to understand past climate patterns 
and how they compare to  present conditions. The information gathered from these 

Questions for discussion:  
What is climate change, and how does it differ from natural climate variability?
How do scientists measure changes in global temperature, and what is the current 
consensus on global warming? 
What are some of the observed impacts of climate change on the natural world, 
including ecosystems and biodiversity? 
How is climate change affecting human populations, and what are some of the 
projected impacts of continued? 

Read more about: “Do scientists agree on climate change?” 
https://climate.nasa.gov/faq/17/do-scientists-agree-on-climate-change/ 

Fun activity for students:  
“Precipitation Patterns”: This activity demonstrates the impact of climate change on 
precipitation patterns. Start by dividing the class into two groups. One group will 
represent an area that is experiencing a drought, and the other group will represent 
an area that is experiencing heavy rainfall. Have each group discuss the impact of 
these precipitation patterns on their environment, and then have them switch roles 
to understand the opposite effects.

Questions for discussion:  
What is the greenhouse effect and how does it work? 
How does the greenhouse effect affect the Earth’s temperature and climate patterns? 
What are the main greenhouse gases and where do they come from? 
How do human activities contribute to the increase in greenhouse gas emissions? 
What are some of the consequences of the increased greenhouse effect, such as 

https://climate.nasa.gov/faq/17/do-scientists-agree-on-climate-change/%20
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Environmental circumstances are ever-changing and many of these changes go 
unnoticed by us: air pressure and humidity change throughout the day, clouds form 
and break up,  temperatures rise and fall. On the other hand, the combination of 
these same variables can produce easily observed phenomena like wind, rain, snow, 
and thunderstorms. Weather refers to all of these relatively short-term environmental 
changes that can happen over hours, days, weeks, or seasons. Unlike weather reports 
and forecasts, climate describes environmental conditions over much longer time 
periods. The temperature and precipitation averages and ranges for a particular 
geographic location are described by these long-term environmental analyses. 
These averages consider anomalous high and low readings to produce a trustworthy 
estimate of expected normal conditions. In fact, by definition, the global climate is 
more stable than the local one. However, the climate is also ever-changing. Studies 
carried out in the last 20 years or so describe abrupt changes in Earth’s climate in 

records can be used to make  predictions about future climate patterns as well. 
Moving on to the present climate conditions, it’s important to note that the current 
climate is  changing at an unprecedented rate. This change is mainly attributed 
to human activities,  including the burning of fossil fuels, deforestation, and 
industrial processes, which have  increased the amount of greenhouse gases in the 
atmosphere. These greenhouse gases trap  heat, causing the Earth’s temperature to 
rise, which can have significant consequences such as  sea level rise, more frequent 
natural disasters, and damage to ecosystems. 

Now let’s take a look at how the climate has changed over the past few centuries. 
According  to historical records, the Earth’s climate has gone through cycles of 
warming and cooling.  However, the rate of warming we are currently experiencing is 
much faster than any previous  period in the Earth’s history. The industrial revolution, 
which began in the 18th century,  marked the beginning of significant human 
influence on the Earth’s climate. Since then, the  average global temperature has 
increased by approximately 1 degree Celsius, and this trend is  expected to continue 
if we do not take action to reduce our greenhouse gas emissions. 
So, why do these differences matter, and how do they impact our planet? The 
differences in  climate patterns and conditions have significant impacts on 
ecosystems, human health, and  the economy. For example, changes in temperature 
and rainfall patterns can alter the  distribution and abundance of plant and animal 
species, leading to disruptions in food chains and ecosystems. Additionally, extreme 
weather events such as floods and droughts can cause significant economic damage, 
and poor air quality can lead to negative health impacts. 
Watch the video:  
https://www.pbslearningmedia.org/resource/ess05.sci.ess.watcyc.climat-
echange/climate change/ 
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A.2.5. Understanding the Changes in the Water Cycle, Understanding the 
Greenhouse Gases ,  Understanding the Declining Glaciers 
Today we will discuss three important topics related to climate change: 
Understanding the  Changes in the Water Cycle, Understanding the Greenhouse 
Gases, and Understanding the  Declining Glaciers. All of these topics are interrelated 
and have significant impacts on our  planet. By the end of this presentation, you will 
have a better understanding of these topics and  the importance of addressing them. 

The water cycle is the continuous process by which water is evaporated from the 
Earth’s surface, rises into the atmosphere, condenses into clouds, and falls back to 
the surface as precipitation. The water cycle is changing because of climate change, 
which also affects water availability, evaporation rates, and precipitation patterns. 
Natural ecosystems, water availability, and agriculture may all be significantly 
impacted by these changes. Droughts, floods, and storms that are more severe 
and frequent may be caused by changes in the water cycle. They may also affect 
the quality and accessibility of water for irrigation, drinking, and other purposes. 
The development of the economy, food security, and human health may all be 
significantly impacted by these changes. For creating effective adaptation and 
mitigation strategies, it is imperative to comprehend the changes in the water cycle.
Greenhouse gases are those that cause global warming by trapping heat in 
the Earth’s atmosphere. The most important greenhouse gases are carbon dioxide, 
methane, and nitrous oxide. These gases are released into the atmosphere by both 
natural and man-made processes, such as burning fossil fuels, deforestation, and 
agriculture. An increase in these gases’ concentration in the atmosphere is what’s 
causing rising temperatures and other effects of climate change. The far-reaching 
effects of greenhouse gas emissions include droughts, extreme weather events, heat 
waves that occur more frequently and intensely, and sea level rise. These effects 
could have detrimental effects on human health, the economy, and ecosystems. 
To prevent the worst effects of climate change, greenhouse gas emissions must be 
reduced.
Declining Glaciers are large masses of ice that form on land and move slowly down 
valleys. They are important sources of freshwater for many rivers and support unique 
ecosystems. Climate change is causing many glaciers to melt at an accelerating rate, 
reducing their volume and size. This has significant implications for sea level rise, 
water availability, and ecosystems. Sea level rise brought on by glacier melting may 
result in coastal areas flooding and affect transportation, commercial, and residential 
infrastructure. Additionally, it may lessen freshwater availability, which could result in 
conflict and a shortage of water. Additionally, certain ecosystems, such as those that 
rely on meltwater, may be impacted by the melting of glacier ice. We need to act in 
several ways to combat climate change. Through a combination of energy efficiency, 

the distant past. Scientists now 
believe that these changes didn’t need to happen over thousands of years, but rather over 
a decade or less. More than a century ago, scientists started looking into the evidence of 
climate change, particularly the significance of ice ages in Earth’s geologic history. Global 
average temperatures were at least 5°C lower than they are now during the Pleistocene, the 
most recent ice age. The Earth’s tilt, rotation, and orbit gradually changed over thousands 
of years, causing this and other ice ages found in the geological record. Even though these 
changes are gradual, the Earth’s climate seems to react quickly when certain boundary 
conditions are met. Ice layers from Greenland ice cores that have been examined offer a 
chronology that shows how quickly ice age conditions developed. The average continental 
surface temperatures are depicted as sharply increasing and decreasing in a matter of 
years, as opposed to hundreds or thousands. For instance, the average global temperature 
varied by up to 20°C (36°F) on a sporadic basis between 43,000 and 8,000 BC. On the 
other hand, temperature variations of no more than 4°C (7°F) have been a feature of 
climate shifts since 8,000 BC. Many climatologists believe that these events were caused 
by changes in the salinity of the ocean, which in turn caused changes in the heat energy 
transfer by ocean currents from the tropics to the higher latitudes. For instance, computer 
models indicate that freshwater influxes from melting glaciers may have significantly 
changed or stopped the Gulf Stream, which warms northwest Europe, some 13,000 years 
ago. The precise mechanisms by which variations in the ocean currents’ velocity of energy 
transfer from the tropics to the higher latitudes lead to modifications in the local and 
global climate, however, remain a mystery to scientists.

Fun activity for students: 
“Future Forecast”: This activity encourages students to think critically about future  
predictions and their potential impact on society. Start by having students research climate  
change predictions for a specific region or country. Then, have them create a news report 
or  presentation that shares their findings with the class, highlighting the potential impact 
of  these predictions on the environment, economy, and society.
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renewable energy, and other measures, we must reduce greenhouse gas emissions. 
To address the effects of climate change that are already being felt or are anticipated 
to be felt in the future, we also need to develop efficient adaptation strategies. 
Collaboration and group effort will be needed for this at all levels, from private 
citizens to governmental authorities.
In summary, the planet is greatly impacted by the changes in the water cycle, 
greenhouse gas emissions, and retreating glaciers, all of which are interconnected. 
It is critical to comprehend these issues and take appropriate action to resolve them. 
Together, we can lessen climate change’s worst effects and build a more sustainable 
future.

Task: 
Create a Sustainable Urban Area. With the help of this assignment, students should 
be able to comprehend the difficulties involved in creating sustainable cities as well as 
how their plans may affect greenhouse gas emissions and climate change adaptation. 
Additionally, it aids in the development of research, planning, and communication 
skills—all of which are critical in tackling the problems posed by climate change.
Students are tasked with creating a sustainable city in this workshop that can cut 
greenhouse gas emissions and prepare for the effects of climate change. There are 
multiple sections to the task:
Research: To comprehend the principles of sustainable urban design as well as the 
effects of climate change on cities, students conduct research. Additionally, they 
compile information on the waste, water, and energy systems of the current cities.
Students generate ideas for their sustainable city’s layout, transportation networks, 
energy sources, and waste disposal techniques.
Planning: Students design a comprehensive plan that includes a map, waste 
management strategy, energy grid, transportation network, and water system for 
their sustainable city. They also point out the design’s possible advantages and 
disadvantages.
Presentation: Students give a presentation of their sustainable city plans to the class, 
stressing the salient aspects, advantages, and difficulties of their ideas..  

Fun activity for students:  
“Model Your Climate”: In this activity, students will create their own climate model using data 
they collect from different sources. Divide the class into small groups and give them a specific 
region to research (e.g., the Arctic). Each group sh

ould gather data from a variety of sources, such as meteorological stations, satellite data, and 
weather balloons, and use this information to create a climate model for their region. After 
each group has completed their model, have them present their findings to the class and 
compare their results

Quiz
1) What is the primary reason behind global warming?
a) The sun’s intensity variations and volcanic eruptions.
b) Human activity such as deforestation and the burning of fossil fuels.
c) Equally important are human and natural factors.

2) What effects is climate change having?
a) Increasingly frequent and powerful natural disasters; rising sea levels.
b) Variations in the patterns of precipitation and a rise in heatwaves
c) All the above

3) What is the main consequence of increasing greenhouse gas emissions?
a) Cooling of the Earth’s atmosphere
b) Intensification of the greenhouse effect
c) Reduction in extreme weather events

4) Which gases are classified as greenhouse gases according to the text?
a) Nitrogen and oxygen
b) Carbon dioxide, methane, and nitrous oxide
c) Water vapor and oxygen

5) What are the potential consequences of declining glaciers?
a) Decrease in sea levels
b) Increase in freshwater availability
c) Coastal flooding and reduced freshwater availability

6) How do past climate shifts differ from recent climate changes caused by human 
activities?
a) Past shifts occurred gradually over thousands of years
b) Recent changes have been more rapid and largely attributed to human activities
c) There is no difference between past and recent climate changes
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7) What is the cumulative effect of greenhouse gases on the climate?

a) They have no long-term impact on the climate

b) Greenhouse gases lead to immediate cooling of the Earth’s atmosphere

c) Even if emissions were to stop now, the climate would continue to warm for 
around 1,000 years

8) How can individuals, communities, and governments collaborate to address 
climate change?

a) By increasing dependence on fossil fuels

b) By implementing sustainable energy alternatives and reducing greenhouse gas 
emissions

c) By ignoring climate change and its impacts

9) What are some impacts of climate change mentioned in the text?

a) Decreased frequency of extreme weather events

b) Increase in biodiversity and ecosystems

c) More frequent and severe droughts, floods, and storms

10) Why is it crucial to understand changes in the water cycle?

a) To predict future earthquakes

b) To improve fishing techniques

c) To develop effective adaptation and mitigation strategies for climate change

1.	B

2.	C

3.	B

4.	B

5.	C

6.	B

7.	C

8.	B

9.	C

10.	C
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Table 2: Effects of Climate ChangeAPPENDIX: 

Table 1: Causes of Climate Change
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(7 hours workshop)

Overall teaching purpose/Learning Outcomes: To understand the nowadays situation and 
emergency

Specific purposes: Why act? What climate change mean for me, my city, my children in the 
future. How climate crisis is linked to many other global issues 

Teaching method: Lectures / experiential learning/case-based learning/problem-based learning 

Teaching means: Slides, board, video presentations, interactive tools presentations

Section B
Module B1: Climate Change: the urgency to act now
ΑΙΜ:  To convey the message of the urgency to Act Now and guide individuals on how to take 
measures and actions to help manage the issue of climate change and its consequences.

3 hours: 

	The need for action, understanding why Act-Emergencies, What is the carbon foot-
print. (Lack of resources, extinction of species, eutrophication, rubbish, detergents, 
CO2 emissions, biodiversity, digital rubbish etc..) 

	Self-Assessment with p.e quizzes, experiential, games, work sheets, questionnaires for 
the learners

	Evaluation

Table of Contents
B1.1. How does climate change affect us all?

B.1.2. How can we manage this huge challenge?

 - Quiz, Tasks, Activities, Fun Tasks

B1.1. How does climate change affect us all?
Climate change, as noted by the United Nations in 2023, can manifest its impact on 
various aspects of our lives. This includes our physical and mental health, our capaci-
ty to cultivate food, our housing situations, our safety, and our employment. Notably, 
individuals in small island nations and developing countries are particularly suscep-
tible to the effects of climate change. Rising sea levels and saltwater infiltration have 
necessitated the relocation of numerous communities, while droughts have height-
ened the threat of famine.
The consequences of climate change disrupt our fundamental requisites for a healthy 
existence, encompassing access to clean water, clean air, and an adequate food 
supply. Moreover, it exacerbates pre-existing societal, economic, and environmental 
challenges, resulting in premature deaths and increased instances of illness. In sum-
mary, climate change impacts food safety, water accessibility, a spectrum of health 
conditions, housing stability, agricultural output, and the well-being of natural eco-
systems, according to the Intergovernmental Panel on Climate Change in 2014.
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EVERYONE is RESPONSIBLE to ACT!
Climate change presents an ongoing and substantial peril to the worldwide envi-
ronment and human society, placing the health and existence of today’s children in 
jeopardy. This vulnerability stems from the fact that children have underdeveloped 
physiological defense mechanisms. According to the World Health Organization 
(WHO) in 2023, over 80% of ailments, injuries, and fatalities can be attributed to cli-
mate change. Elevated temperatures resulting from climate shifts have intensified the 
prevalence of heat-related ailments, increased exposure to environmental pollutants, 
and exacerbated various diseases, including infectious, gastrointestinal, and parasitic 
conditions, as detailed in the work of Sheffield and Landrigan in 2010.

Let’s not underestimate the psychological and emotional repercussions of climate-
related incidents, which encompass conditions such as post-traumatic stress dis-
order, depression, anxiety, sleep disturbances, cognitive impairments, and learning 
difficulties. While this realm of research remains in its early stages, initial findings are 
disconcerting. For instance, in the aftermath of the 2010 floods in Pakistan, a sub-
stantial 73% of individuals aged 10 to 19 exhibited elevated levels of post-traumatic 
stress disorder, with the most severe impact observed in displaced girls, as outlined 
in Gibbons’ work in 2014. Climate-induced forced displacement gives rise to an array 
of trauma symptoms and challenges in adaptation.
Furthermore, documented responses to extreme weather events encompass feelings 
of distress, mourning, and anger, a loss of one’s sense of self, emotions of helpless-
ness and despair, elevated rates of suicide, and increased instances of aggression 
and violence, according to Clayton et al. in 2017. These factors raise significant con-
cerns regarding the well-being of the next generation.

Can you explain climate change and clarify if it’s synonymous with global warming? 
Discuss with your teammates.

Supplementary videos on Climate change in flora, fauna etc:
https://www.youtube.com/watch?v=nho73BtDQtE  (Climate Change: Why are 
thousands of species facing extinction?)
https://www.youtube.com/watch?v=-NZIvvhGlR0 (Climate Change Could 
Affect Global Agriculture Within 10 Years)
https://www.youtube.com/watch?v=S9Z_h1_LQ0o (How Climate Change 
Affects Biodiversity)

B.1.2. How can we manage this huge challenge?

Various agreements and frameworks have been established to tackle climate change 
and propose solutions. Notable among these are the Sustainable Development 
Goals, the United Nations Framework Convention on Climate Change, and the Paris 
Agreement. These actions fall into three main categories: (1) reducing emissions, (2) 
adjusting to climate effects, and providing the necessary funding for essential modi-
fications.

Given that the responsibility for addressing climate change is collective, we can ac-
tively curb emissions by transitioning from fossil fuels to renewable energy sources 
like solar and wind. It’s crucial to initiate these efforts promptly since time is running 
out. A growing number of countries have pledged to achieve ‘net zero emissions’ by 
2050. Nonetheless, approximately half of the emission reductions need to occur by 
2030 to limit global warming to below 1.5 degrees Celsius, and fossil fuel production 
must decrease by roughly 6 percent annually between 2020 and 2030.

Adaptation to climate consequences not only safeguards us but also preserves our 
natural ecosystems, homes, and lives. The significance of adaptation extends beyond 
just the most vulnerable populations affected by climate change; it pertains to all of 
us.

https://www.youtube.com/watch?v=nho73BtDQtE
https://www.youtube.com/watch?v=-NZIvvhGlR0
https://www.youtube.com/watch?v=S9Z_h1_LQ0o
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8.	 Climate change can be managed by reducing emissions amongst other strategies. T / F 

9.	 There is nothing we can do to manage climate change. It’s too late now. 	 T / F 

10.	Scientific evidence supports the notion that climate change poses a risk to both human 
welfare and the planet.	  T/ F 

Correct answers: 1F, 2F, 3T, 4T, 5T, 6T, 7F, 8T, 9F, 10T

SELF- ASSESSMENT QUIZ

1.	  Climate change results exclusively from the combustion of fossil fuels. 	 T / F 

2.	 Climate change has been caused by natural causes 	 T / F

3.	 The most substantial threat to global health in the 21st century is climate change. T / F

4.	 Approximately one million species of animals and plants are in jeopardy of extinction 
due to the impacts of climate change.	  T / F

5.	 Climate change has caused climate refugees. 	  T / F

6.	 Children’s physical well-being is most severely affected by climate change, primarily 
because of their underdeveloped physiological condition. T / F

7.	 Climate change effects are only on physical health and not on mental health. T / F 
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ACTIVITIES  
 
TASK |Watch & Discuss  
Al Gore’s climate change discussion at the World Economic Forum (WEF)
Link: https://www.youtube.com/watch?v=yb4z4hRZO2I

 

TASK |Watch & Discuss  
Greta Thunberg and George Monbiot on the climate crisis 
Link: https://www.youtube.com/watch?v=-Q0xUXo2zEY

In this video, climate advocates Greta Thunberg and George Monbiot discuss the use 
of nature as a solution to address the climate emergency. 
First, complete the preparatory task, then view the video and engage in the exercises.

1.	 Preliminary Assignment.

Connect the explanations (A–H) with the right word (1–8).

Correct answers:  1B, 2C, 3A, 4F, 5E, 6D

1.	 Put the following in order of discussion in the video (1-8).

Natural climate solutions have the potential to address the climate crisis.

Our investments should support initiatives that benefit nature rather than harm it.

Trees absorb carbon from the atmosphere and store it.

Ceasing the combustion of fossil fuels is essential.

To rejuvenate our planet, we must aid ecosystems in their regeneration.

Greater funds are allocated to fossil fuels than to natural climate solutions.

It is imperative to safeguard the natural world.

We are destroying nature faster than ever.

We are depleting nature at an unprecedented pace.

https://www.youtube.com/watch?v=yb4z4hRZO2I
https://www.youtube.com/watch?v=-Q0xUXo2zEY
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CLIMATE CHANGE | CONVERSATION CARDS| GROUP EXERCISE
The following conversation cards are to be used to promote discussion amongst a group of 
learners

GAMES | Learning through playing  
 
NASA Climate Kids:

 https://climatekids.nasa.gov/menu/play/

 

 

TASK | Watch & Discuss

A BRIEF MOVIE ADDRESSING CLIMATE CHANGE
 
Link: https://www.youtube.com/watch?v=jAa58N4Jlos

After watching the above film, which of the following questions are false and which are true? 
‘Time is running out’ 	T/F
The amount of carbon dioxide has been successfully reduced since the 1990s T/F
‘Climate Change is, not a man-made disaster’	 T/F
The quality of soil has been negatively impacted due to climate change	  T/F
Deforestation (i.e., chopping down trees) has had a positive impact on climate change	 T/F
Correct answers:  1T, 2F, 3F, 4T, 5F

https://climatekids.nasa.gov/menu/play/
https://www.youtube.com/watch?v=jAa58N4Jlos


5958

			          SECTION B	       SECTION B

ADDITIONAL RESOURCES 

https://www.theguardian.com/environment/2016/aug/16/alaska-town-shish-
maref-vote-climate-change-relocation

https://www.ipcc.ch/report/ar6/wg2/resources/press/press-release/

https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-
change

http://en.wikipedia.org/wiki/Climate_change 

http://en.wikipedia.org/wiki/Carbon_capture_and_storage

http://www.epa.gov/climatechange/ 

http://www.epa.gov/climatechange/kids/index.html

http://en.wikipedia.org/wiki/Kyoto_protocol 

http://en.wikipedia.org/wiki/Copenhagen_Climate_Talks 

Games |Museums & Climate Change Network

 Link: https://mccnetwork.org/games

FUN TASKS | MOTIVATE FOR CHANGE |ACTING NOW
Cleaning your favorite beach
Invite friends, and colleagues for a 30-minute get-together activity to clean your fa-
vorite beach: our beaches are littered with plastic bottles, cigarette butts, and plastic 
bags (to mention a few). Cleaning up our beaches helps keep our oceans clean. 

Cleaning the streets of a small remote village
Invite friends, colleagues, and neighbors to visit a small village you have never visited 
before to clean the streets of plastic bottles, straws, plastic bags, and all litter. Picking 
up litter is a powerful tool for keeping the Earth clean.

https://www.theguardian.com/environment/2016/aug/16/alaska-town-shishmaref-vote-climate-change-relocation
https://www.theguardian.com/environment/2016/aug/16/alaska-town-shishmaref-vote-climate-change-relocation
https://www.ipcc.ch/report/ar6/wg2/resources/press/press-release/
https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change
https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Carbon_capture_and_storage
http://www.epa.gov/climatechange/
http://www.epa.gov/climatechange/kids/index.html
http://en.wikipedia.org/wiki/Kyoto_protocol
http://en.wikipedia.org/wiki/Copenhagen_Climate_Talks
https://mccnetwork.org/games
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Module B2: Climate change: past and present

3 hours: 
	Present situation, presentation of Statistics between past and present, What 

has been done till today. Activism concerning Climate change, Impression- 
presentation in our country and our city.

	Self-Assessment with p.e quizzes, experiential, games, work sheets, question-
naires for the learners

	Evaluation

Table of Contents

B2.1. Present situation 

B.2.2. Presentation of Statistics between past and present

B.2.3. What has been done till today. Activism concerning Cli-
mate Change

List of resources

B2.1. Present situation 

Today the emergency caused by rapid Climate Change is on the European political 
agenda. Although there are several agreements among European countries (e.g.: 
The Paris Agreement, The Green Deal, or even the Sustainable Development Goals 
SDG) is a still pending task for the correct implementation and follow-up of many 
initiatives. The reasons behind this rely on different factors, such as resources for 
implementation, awareness of the population, and the lack of control of many 
industries and companies. While there is a consensus that Climate Change affects 
every aspect of our everyday life, it still depends on the ¨good faith¨ of citizens 
regarding good practices such as reducing waste and recycling more. As described 
in the report United in Science 2022: A multi-organization highlevel compilation of 
the most recent science related to climate change, impacts and responses developed 
by the United Nations ¨The physical and socioeconomic impacts of climate change 
will be devastating. Irreversible physical changes in the climate system, known as 
tipping points, cannot be ruled out and could have significant global and regional 
consequences. According to the Urban Climate Change Research Network, cities – 
responsible for up to 70% of human-caused emissions – will face increasing climate 
impacts that will intersect with socioeconomic inequalities. Additionally, the WMO 
World Weather Research Programme highlights that it is the world’s most vulnerable 
populations that will suffer the most, as has already been observed during recent 
extreme weather events¨. Therefore, human activity is highlighted as the main cause 
of provoking Climate Change disruption in all socio-economic scenarios. That´s why 
this topic is so relevant within school programs.

Task 1. Definition of Climate Change Target: Primary/Secondary Schools 
This task is divided into 4 steps: 
Step 1 will set the initial approach to Climate Change while Step 2 will visualize 
the main causes/factors.  Step 3 will consist of a research project and will take 40 
minutes. Step 4 will be a wrap-up of task 1 and will consist of a presentation of the 
research inquiries, it will take approximately 40 mins up to 1 h, depending on the 
number of groups and students. 
Hence task 1 will be approximately 80 min (1h and 20 mins) that can be adjusted 
based on the length of your lesson. Our suggestion is to implement steps 1 and step 
2 in the same lesson. 
Step 1. Video presentation Duration: 20 minutes 

First, let’s take a look at this video that explains the concept of Climate Change (subtitles 
can be embedded automatically). 
Requirements: • Computer • Projector • Blackboard • Internet connection
link: https://www.youtube.com/watch?v=dcBXmj1nMT
Once students have visualized this video. The first question that might bear their minds is: 
• What is Climate Change? What are their effects? (15 min) This question should be 
prompted at first, to explain clearly what is causing Climate Change among other 
effects. Give students time to think and elaborate on this definition by themselves. 
This activity can be made in groups or individually. 
• Definition of Climate Change 
Ask students to share their thoughts and use the blackboard to write essential 
concepts as they go on. This will help to brainstorm and conceptualize better this 
term. 
Once they have shared with you the definition and the effects on the planet, 
reconstruct their concept using a definition. We suggest the following: 
United Nations: Climate change refers to long-term shifts in temperatures and 
weather patterns. These shifts may be natural, such as through variations in the solar 
cycle. But since the 1800s, human activities have been the main driver of climate 
change, primarily due to burning fossil fuels like coal, oil and gas. 
Eurostat: Climate change refers to a change in climate patterns due to human 
activities, going beyond the natural variability in the climate. This is caused by 
greenhouse gases emitted into our atmosphere. Among the drivers of these emissions 
are the burning of fossil fuels, industrial processes, livestock farming, and waste 
treatment.
Step 2. Draw the causes of Climate Change
Duration: 20 min
Requirements: 
• Flipcharts
• Colourful pens/pencils
Now that we have defined the concept of Climate Change, the next step is to  
identify what causes Climate Change. For this exercise, students will draw the causes 
on a flipchart and present them to the rest of the class. Is important to gather as 
many causes as possible, for creating solutions for each one of them at a later stage. 
Divide the class into groups of 4-5 students (if not done yet). For this step is not 

https://www.youtube.com/watch?v=dcBXmj1nMT
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B.2.2. Present situation of Statistics between past and present

Task 2. The present situation of Climate Change
Target: Secondary School
Step 1. Exploring the causes of Climate Change through Interactive maps
Duration: 1 h
Requirements:
• Computers
• Internet connection
Nasa investigation has researched the following elements: 
Carbon dioxide: Carbon dioxide (CO2) is an important heat-trapping gas, or 
greenhouse gas, that comes from the extraction and burning of fossil fuels (such as 
coal, oil, and natural gas), from wildfires, and from natural processes like volcanic 
eruptions
Global temperature: The year 2020 statistically tied with 2016 for the hottest year 
on record since recordkeeping began in 1880 (source: https://data.giss.nasa.
gov/gistemp/graphs/graph_data/Global_Mean_Estimates_based_on_
Land_and_Ocean_Data/graph.txt ).
Artic Sea Ice Minimum Extent: Arctic Sea ice reaches its minimum extent (the area 
in which satellite sensors show individual pixels to be at least 15% covered in ice) 
each September.
Ice sheets: Data from NASA’s GRACE and GRACE Follow-On satellites show that the 
land ice sheets in both Antarctica (left chart) and Greenland (right chart) have been 
losing mass since 2002.
Sea level: Sea level rise is caused primarily by two factors related to global warming: 
the added water from melting ice sheets and glaciers, and the expansion of seawater 
as it warms
Ocean warming: Ninety percent of global warming is occurring in the ocean, 
causing the water’s internal heat to increase

Each one of the above elements contains a link that directs to the main source,  
where interactive maps show the evolution of these factors. This step consists mainly 
in defining and identifying the factors that affect our ecosystem. Therefore, is important 
to have implemented Task 1 previously with the objective of retaining the information.

Step 2. A project with Google Earth
Duration: Approx 3-4 h
Requirements: Computers (IT room), Google account 
Google Earth is a great source that allows students to have 3D images of the 
geographical characteristics of the Earth. Is an interactive tool that allows the 
creation of projects within the system. In this step, students will create a project 
based on the species that are at risk of extinction by pointing to the map from where 
exactly they came from.

necessary to dive into each one of the causes (see step 3). 
Step 3. Research project
Duration: 40 minutes
Requirements: 
• Computers (this lesson could be implemented in an IT classroom).
• Internet connection and internet browser
• Notebooks to write down their main ideas and their research. Although programs 
such as Word are welcome on this part. 
In the previous steps, students have defined the concept of Climate Change and 
have drawn the main causes. In this step, students will conduct a research project on 
each one of the causes. 
The research part will consist of the following elements: 
1. Define the cause of Climate Change 
2. Explain what the impact of Climate Change is
3. Describe what solution your team came up with to solve this problem.
Divide the class into groups of 4-5 students (if not done yet). Allocate the time to 
each one of the elements based on your student’s needs. We suggest 40 minutes for 
this activity. 
In this step, your role will be to facilitate the learning doubts of your students. 
Step 4. Exposition
Duration: 40 min
Requirements: No requirements are needed
The last step will consist of sharing the results of the research conducted. Groups 
will present their results giving special importance to the solutions provided to 
combat Climate Change. Each group will have 10 mins to present their results and is 
important that every member takes part in the presentation. The role of the teacher 
will be to analyse whether students have been able to define correctly the causes 
of climate change and its main impacts. Therefore, during the presentations, we 
recommend taking notes based on: 
1. Level of knowledge acquisition
2. Doubts raised during the presentations.
3. Level of interaction among the members of the group
4. Overall evaluation of task 1 
For concluding this activity and evaluating its impact, the following evaluation has
been drafted (See Annex 1). 

https://data.giss.nasa.gov/gistemp/graphs/graph_data/Global_Mean_Estimates_based_on_Land_and_Ocean_Data/graph.txt
https://data.giss.nasa.gov/gistemp/graphs/graph_data/Global_Mean_Estimates_based_on_Land_and_Ocean_Data/graph.txt
https://data.giss.nasa.gov/gistemp/graphs/graph_data/Global_Mean_Estimates_based_on_Land_and_Ocean_Data/graph.txt
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Important step: Students should have a Google account, to create this project. 
However, make sure that students log out from their accounts before leaving the class if 
they are using common computers from the School.
7. Now the next step is to create a project! Comment to your students to choose  an 
animal in risk of extension and research the localization. That will take approximately 
30 mins/to 1h: 
 Additional guiding questions you may ask to them:
1. Choose an animal and describe their main characteristics (habitat, 
localization, nº of species, etc). 
2. Search what are the actions that are implementing to protect these animals 
(specific projects, preserved natural areas, etc.)
3. Why did you choose this animal? 

8. Choose a title and a short description of the animal.
9. Click on add a new element.
10.Write the name of the localization you want to search.
11.By doing click in the element, Google Earth will redirect you to the localization 
where you will have a 360 panoramic area of the vision. Then click on ¨add to the 
project.
12.Continue searching for different localization, and most importantly don’t forget to 
add the localization to the project¨. Your project should look like this one:
13.Each one of the elements can be edited as well. This an optional step, in case you 
want the student to the describe the area/ecosystem, nº of species, etc.
A new tap will open where you can add photos, change the content, write a short 
description, etc.
14.The last step is to present the project by clicking on present.
By presenting the project, students will be able to visit different localizations where 
the animal is and, will allow to visualize the area and compare the geographical 
characteristics where the animal is located. Hence this project has two main 
components: 
1. A research phase searching and choosing the animal and studying their 
characteristics. 
2. Work on Google Earth to incorporate their analysis into. Last but not least, you can 
students to send their projects by using this button:
Make sure students change the restrict access to everyone with the link, in case there 
are any difficulty while visualising the project.

Ideally, this project should be created in pairs rather than in groups. 
Follow this step-by-step guide to create a project on Google Earth
1. Visit the following link: https://earth.google.com/web/

2. A 3D image of the earth will be displayed:
3. On the left you can see a bookmark bar
4. Click on the following symbol:
5. Next a new tap will be displayed and click on the blue button: Create
6. Once you have clicked on the button, make sure you create a project with Google 
Drive. Google Drive will automatically save the progress of the students.

Some argue that climate 
change is merely a facet 
of a natural pattern and 
isn’t caused by human 
activities. What’s your 
opinion?

Is Climate Change real? If yes, 
what’s causing it?

Discuss with your teammates. 

In your opinion, is it pos-
sible to halt climate change, 
and if so, what actions do 
you believe are necessary to 
achieve that goal?

Identify and compile 
a list of the perils that 
pose threats to both 
our existence and the 
well-being of our planet. 
Discuss with your team 
members to create this 

Is there cause for concern re-
garding climate change? Please 
elaborate on your reasons, and 
also, do you personally experi-
ence worry on this issue?

Do you utilize eco-friendly 
products? Have you adopted 
environmentally conscious 
practices? Please provide 
some examples.

According to scientific 
forecasts, the melting 
of the polar ice caps is 
anticipated. How might 
this impact life on our 
planet?

“Reducing carbon emissions. 
What is the meaning of this 
phrase, and what are the meth-
ods for accomplishing it?

Do you or your family own 
a vehicle known for its eco-
friendly features? What are 
the reasons behind your 
choice, or lack thereof? Can 
you provide some examples?

Can you explain the con-
cept of a carbon foot-
print? What are the strat-
egies for diminishing it?

Have you made adjustments 
to your way of living to help 
protect the planet and miti-
gate climate change? If so, 
what actions have you taken?

The preference for the term 
“climate change” over “glob-
al warming” arises from its 
ability to encompass the 
wide range of effects associ-
ated with the phenomenon. 
Please elaborate on this pref-
erence and its implications.

Is it appropriate to request 
developing nations to under-
take comparable initiatives 
to affluent, industrialized na-
tions? Please express your 
perspective on this matter.

Coal remains a prevalent ener-
gy source globally. How does 
its level of pollution compare 
to that of oil?

Our world has a heavy reliance 
on oil. Are there any substi-
tutes for oil? 

Do you believe that gov-
ernments are taking suf-
ficient action to address 
climate change? Please 
mention some initiatives. 

Is it possible for climate 
change to eradicate life 
on Earth? Let’s explore 
the direst possible out-
come.

https://earth.google.com/web/
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atmosphere every year. 
Activity description: The activity begins with a brainstorming session on how many 
means of transport are known. The answers are written down on the blackboard 
and, subsequently, from this list, the following are extracted from those means of 
transport that can be used to get to school. This will serve to introduce the topic 
and clarify some concepts: what is a means of transport, what is public transport and 
what is private transport. 
- Students are then asked to situate their house on a map of the locality on the 
notice board on the classroom and to map out their daily route to school. 
- The activity continues with the individual completion of a card which we will call 
the “mobility sheet” (Annex 2). It is a way of reflecting on their own travel habits 
and those of the rest of the class, their differences or similarities. The last part of the 
worksheet will be a formula to calculate the amount of CO2 generated depending on 
the means of transport used to travel to the school. 
- Afterwards, the results will be shared, and the results will be extracted. The amounts 
of CO2 for each person and multiply by the number of school days at the school. 
- The same operation is carried out, but this time imagining that the students who 
are less than 500 meters from the school make the journey on foot and those less 
than 1,000 meters from the school make the journey by bike.
 - The quantities of the three operations are compared and the students are asked 
what other ways of reducing CO2 they can think of.

B.2.3. What has been done till today. Activism concerning Cli-
mate Change

Activism is considered a key element for connecting people around the same issue. 
Social activism consolidates a group of people, with a common-shared identity. 
There are examples of activism in different areas such as: human rights, climate 
change, gender equality, children rights, or even workers’ rights. Commonly, activism 
is embedded into local/national organizations with a clear structure on how to 
proceed with their major vision. In other words, Activism is quite simply taking 
action to effect social change; this can occur in a myriad of ways and in a variety of 
forms. Often it is concerned with ‘how to change the world’ through social, political, 
economic or environmental change. This can be led by individuals but is often done 
collectively through social movements – Permanent Culture 
So activism is considered ¨a process¨ rather than a ¨result¨, it means actions towards 
the consecution of a particular result. In our scenario, schools are places where 
activism can take form in different ways and involve teachers, students and even 
families in the same action.
In this section, we explain one activity for boosting activism within schools. The 
results of this activity can be shared in the main board of the school, creating 
awareness about our mobility routines 

Task 3. What do you want the feet for?
 (source: Fichero de Propuestas Didácticas sobre Cambio Climático 
(juntadeandalucia.es))

 1 Target: Primary Education 
Duration: between 3-4 hours 
Requirements: 
• Map of the city. 
• Coloured pencils. 
• Photocopy of annex for each student. 
• Photocopies of the awareness-raising leaflets to be produced. 
Description: Students will analyze what type of transport they use to get to school, 
the consequences that this mobility has on the environment (mainly in the form 
of CO2 emissions), and, finally, some measures will be proposed with which these 
emissions per trip could be reduced, measures will be proposed with which these 
emissions could be reduced. 
Step 1. What is the impact of transport on Climate Change? 
First, the teacher introduces the concept of transport in the class by explaining the 
following: The environment is suffering from the impact of transport. It is becoming a 
decisive factor in some of the serious and complex environmental problems affecting 
the whole of mankind, such as the such as climate change, and is a major contributor 
to the day-to-day climate change, and is a major contributor to day-to-day impacts 
on the urban environment and its inhabitants. The environmental problems arising 
from transport are exacerbated by the increasing use of private cars. Although 
private cars have become more efficient, their numbers have grown so much that 
they are now responsible for discharging 76 million tonnes of pollutants into the 

http://www.juntadeandalucia.es/averroes/centros-tic/14007374/helvia/sitio/upload/Fichero_de_propuestas_didacticas_sobre_cambio_climatico.pdf
http://www.juntadeandalucia.es/averroes/centros-tic/14007374/helvia/sitio/upload/Fichero_de_propuestas_didacticas_sobre_cambio_climatico.pdf
http://www.juntadeandalucia.es/averroes/centros-tic/14007374/helvia/sitio/upload/Fichero_de_propuestas_didacticas_sobre_cambio_climatico.pdf
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List of Resources: 
Books (English version)
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Annex 1. Evaluation of Task 1

Based on this activity, answer the following questions:
Name:
Define Climate Change in your own words

What are the main elements that cause 
Climate Change?
How the solutions presented will prevent 
Climate Change?
What did you like most? Explain Why
What did you didn’t like? Explain Why
Suggestions for improvement. Describe 
some suggestions for improvement (time-
allocated, resources, instructions of the 
teacher, etc).

Annex 2. Mobility Sheet

Emissions Calculation
Car 100km 17 kg CO2 (per vehicle)
Motorcycle 100km 12 kg CO2 (per vehicle)
Bus 100km 7 kg CO2 (per person)
Train-metro 100km 3.5 kg CO2 (per person)

References
1. United in Science 2022 
2. What is Climate Change?
3. What is Climate Change. United Nations
4. What is Climate Change. Eurostat
5. Global Climate Change. NASA
6. Google EARTH
7. Fichero de Propuestas Didácticas sobre Cambio Climático
8. Activism by Permanent Culture

Games & Apps
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WORKSHEET 1 EXERCISE 1: Match the term to their definition

1. carbon dioxide a) A substance formed from the decomposition of buried carbon-
based organisms that died millions of years ago.

2. carbon footprint b) A greenhouse gas that also protects humans from UV rays.
3. climate c) A greenhouse gas that comes from burning fossil fuels.

4. emission d) A very strong greenhouse gas; a component of natural gas.

5. greenhouse gas e) Gases released into the atmosphere.
6. fossil fuel f) Gases that trap heat in the Earth’s atmosphere: carbon dioxide, 

methane, water vapor, ozone, and nitrous oxide.
7. methane g) The amount of greenhouse gas emissions caused by a person 

or group.
8. ozone h) The long-term weather events of a region, such as its average 

rainfall or its average high/low temperatures.
9. water vapor i) The short-term events such as a current rainstorm or tempera-

ture.
10. weather j) The tiny droplets of water in the air caused by evaporation; can 

act as a greenhouse gas.

EXERCISE 2 Use the words in the box to complete the text below. 
carbon dioxide * carbon footprint * climate change * fossil fuels global warming * 
greenhouse effect * greenhouse gases
A ________________________ estimates the total emission volume of greenhouse 
gases. When ________________________ are burned, they release large amounts of 
________________________ dioxide, a greenhouse gas, into the air. Normally greenhouse 
gases trap heat in our atmosphere making Earth’s climate habitable for humans 
and millions of other species. But those gases are now out of balance causing a 
phenomenon known as the ________________________. This results in an increase in 
global temperature causing ________________________which in turn contributes to 
________________________.

Module B3: Carbon Footprint
1 hour: 
Calculate the carbon footprint of the school with a digital tool Activity (or the 
Electricity consumption and the waste of a day etc)
Evaluation

Table of Contents
B3.1. What is Carbon Footprint?
B.3.2. Carbon footprint calculation: Tasks & Exercises 

B.3.1 What is Carbon Footprint? 
A footprint is something that we leave a trace behind as we move forward. It is a 
permanent mark that represents our movements and actions. Scientists have created 
a term for the amount of extra greenhouse gases that people put in the air: a carbon 
footprint. It is a term that refers to the increase in the amount of harmful greenhouse 
gases like carbon dioxide in the atmosphere due to the actions and choices of people 
both individually and as a community. 
Which factors affect our Carbon Footprint? 

Εach of us has a carbon footprint. Our carbon footprint is the amount of greenhouse 
gases that are emitted in the air because of our activities. Many activities contribute 
to our carbon footprint such as heating our house, how we get to school, and how 
much trash we throw away. Some activities emit greenhouse gases directly, such as 
the gas from the tail pipe of the car or bus we take to school and for other activities 
the greenhouse gases were emitted elsewhere, such as at the factory where our mo-
bile phone was made or at the power plant where the power for our lights is gener-
ated.
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10. Do you recycle? (for this question, select all that apply)
a. magazines 
b. newspaper
c. glass
d. plastic
e. aluminum and steel cans

Worksheet 2
Instructions: Answer the questions below.
1. What do you eat mostly?
a. fast food
b. home cooked food 
2. Do you eat mostly…
a. vegetables/fruits?
b. meat?
c. bread?
3. Do you turn off lights when you leave a room?
a. yes
b. no
4. Do you unplug appliances/chargers when not in use?
a. yes
b. no
5. Do you turn off the TV when you’re not watching it?
a. yes
b. no 
6. Do you turn off your video game system when you’re not using it?
a. yes
b. no
c. don’t have/use one 
7. Do you turn off the water when brushing your teeth?
a. Yes
b. No
8. How do you dry clothes?
a. hang to dry
b. dryer
c. both
9. How do you get to school?
a. walk
b. bike
c. car
d. bus
e. carpool
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https://www3.epa.gov/carbon-footprint-calculator/

REFERENCES
https://www.teachengineering.org/lessons/view/cub_footprint_lesson1

https://www.britannica.com/science/carbon-footprint

https://www.un.org/en/climatechange/what-is-climate-change

https://climate.ec.europa.eu/climate-change/causes-climate-change_en

https://climate.nasa.gov/faq/19/what-is-the-greenhouse-effect/

https://climate.ec.europa.eu/climate-change/causes-climate-change_en

https://www.geeksforgeeks.org/carbon-footprint/

https://climate.nasa.gov/global-warming-vs-climate-change/

Images
https://www.nrdc.org/stories/greenhouse-effect-101

https://www.bioexplorer.net/greenhouse-gases.html/

https://climatechange.lta.org/get-started/learn/co2-methane-
greenhouse-effect/

https://www.shutterstock.com/el/search/greenhouse-effect-symbol

https://www.joboneforhumanity.org/global_warming

https://www.europeanfiles.eu/environment/a-reality-check-on-climate-
change

https://www.acn.edu.au/publications/the-hive-2018/why-australia-needs-
climate-health-coi

Calculate your carbon footprint using the following website
https://www.footprintcalculator.org/home/en

Record your results: 
 The lower your carbon footprint, the fewer greenhouse gasses are emitted into the 
atmosphere.
What can I do to make a difference? 
For the next week, make a note of all the times you did something different in your 
everyday life in order to reduce your carbon footprint 

Things I ate / didn’t eat:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

Things I turned off:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

How much I used electronics:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

How I got to school:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

What I recycled:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

Other things I did:

M O N -
DAY

T U E S -
DAY

W E D N E S -
DAY

T H U R S -
DAY

FRIDAY S A T U R -
DAY

S U N -
DAY

Fun activity for students: 
Carbon Footprint Calculator: Ask students to calculate their carbon footprint 
by using online  tools like the one available on the Environmental Protection 
Agency’s website. They can input information about their daily activities, such as 
transportation, energy consumption, and food  choices, to see how much carbon 
dioxide they’re responsible for emitting.

https://www3.epa.gov/carbon-footprint-calculator/
https://www.teachengineering.org/lessons/view/cub_footprint_lesson1
https://www.britannica.com/science/carbon-footprint
https://www.un.org/en/climatechange/what-is-climate-change
https://climate.ec.europa.eu/climate-change/causes-climate-change_en
https://climate.nasa.gov/faq/19/what-is-the-greenhouse-effect/
https://climate.ec.europa.eu/climate-change/causes-climate-change_en
https://www.geeksforgeeks.org/carbon-footprint/
https://climate.nasa.gov/global-warming-vs-climate-change/
https://www.nrdc.org/stories/greenhouse-effect-101
https://www.bioexplorer.net/greenhouse-gases.html/
https://climatechange.lta.org/get-started/learn/co2-methane-greenhouse-effect/
https://climatechange.lta.org/get-started/learn/co2-methane-greenhouse-effect/
https://www.shutterstock.com/el/search/greenhouse-effect-symbol
https://www.joboneforhumanity.org/global_warming
https://www.europeanfiles.eu/environment/a-reality-check-on-climate-change
https://www.europeanfiles.eu/environment/a-reality-check-on-climate-change
https://www.acn.edu.au/publications/the-hive-2018/why-australia-needs-climate-health-coi
https://www.acn.edu.au/publications/the-hive-2018/why-australia-needs-climate-health-coi
https://www.footprintcalculator.org/home/en
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Section C

Module C1: Adaptation and Mitigation: the two strategies 
for Climate Action

2 hours: 

	Adaptation and mitigation What is adaptation and mitigation- What is coming- What 
changes do we need to make: Food, Water Use, Travel, Energy Use, Recycle and Reuse, 
Reduce emissions Flood risks- Heat risks Sustainable Development Goals and SDG13 
Globally 

	Self-Assessment with quizzes, experiential, games, work sheets, questionnaires for the 
learners 

	Evaluation

Table of Contents
C1.1. Mitigation and Adaptation
C1.2. Flood risks and Heat risks
C1.3. Actions for climate
Activities, Tasks
References

C1.1. Mitigation and Adaptation
As mentioned in the previous paragraphs, climate change is the big priority that needs to be 
addressed at this historical time. Climate action has often been reduced to two strategies: 
mitigation and adaptation. Let’s analyse them separately, although it is wrong to think that 
solving climate change means pursuing one or the other action. “Adaptation and mitigation 
are two sides of the same coin”1 . 

Mitigation 

Climate change mitigation refers to all actions aimed at reducing or eliminating greenhouse 
gas emissions from the atmosphere. “However, this solution is as easy to identify as it is dif-
ficult to put into practice, because the emission of greenhouse gases - and in particular CO2 
- underlies almost all human activities”2 . Working at the PC, starting a radiator to ward off 
the cold, watching TV or switching on a lamp are all activities that require energy, most likely 
produced using fossil fuels - coal, oil and natural gas - which in the process release a large 
amount of CO2 into the atmosphere. Apart from small everyday activities, these fossil fuels 
are the pillar of global energy production. Working Group III contribution to the IPCC Sixth 
Assessment Report, and the most up-to-date and comprehensive scientific review on climate 
change, addressed all aspects of mitigation, from the strictly economic to the political and 
social, including for the first time a chapter on innovation and technological progress towards 
decarbonisation.7

1 Isabella Suarez, 5 Strategies that Achieve Climate Mitigation and Adaptation Simultaneously, 
February 10, 2020, World Resources Institute, https://www.wri.org/insights/5-strategies-
achieve-climate-mitigation-and-adaptation-simultaneously

https://climate.ec.europa.eu/climate-change/causes-climate-change_en

https://www.freepik.com/free-photos-vectors/carbon-footprint

https://www.geeksforgeeks.org/carbon-footprint/

https://www.elf.agency/news/2018/9/30/whats-your-carbon-footprint

https://palmetto.com/learning-center/blog/what-is-a-carbon

www.oulu.fi/en/projects/carbon-footprint-university-oulu

https://uniteforchange.com/en/blog/climate-change/global-warming-
difference/

ttps://www.wri.org/insights/5-strategies-achieve-climate-mitigation-and-adaptation-simultaneously
ttps://www.wri.org/insights/5-strategies-achieve-climate-mitigation-and-adaptation-simultaneously
https://climate.ec.europa.eu/climate-change/causes-climate-change_en
https://www.freepik.com/free-photos-vectors/carbon-footprint
https://www.geeksforgeeks.org/carbon-footprint/
https://www.elf.agency/news/2018/9/30/whats-your-carbon-footprint
https://palmetto.com/learning-center/blog/what-is-a-carbon
http://www.oulu.fi/en/projects/carbon-footprint-university-oulu
https://uniteforchange.com/en/blog/climate-change/global-warming-difference/
https://uniteforchange.com/en/blog/climate-change/global-warming-difference/
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Adaptation 

The other side of the coin is therefore the need to ‘adapt’ to a changing climate. It is about 
minimising the impacts of climate change on the well-being of citizens, the supply of resources 
and the stability of ecosystems. Adaptation measures aim to make us less vulnerable to dam-
age caused by extreme weather events such as cyclones, landslides, droughts, fires, rainfall 
and torrential hailstorms. This includes, for example, early warning systems that enable people 
to get to safety before a cyclone arrives; construction of new infrastructure that is more resil-
ient in the face of floods and hurricanes; hydrogeological risk maps; drought-resistant crops; 
and more effective evacuation systems for massive fires, such as those that occurred in Greece. 
Adapting to climate change will, however, require close attention to local solutions, as these 
changes have specific implications depending on the location and context in which they occur. 
“European regions, including urban areas, particularly vulnerable to climate change include: 
- southern Europe and the Mediterranean basin; - mountainous areas; - coastal areas, deltas 
and floodplains; - far northern Europe and the Arctic”. - The highest temperature increases in 
Europe occur in southern Europe in summer and in the Arctic region in winter; precipitation 
decreases in southern Europe and increases in the north. Projected increases in the intensity 
and frequency of heat waves and floods, the spread of certain infectious diseases and pollen 
may adversely affect human health. Climate change puts additional pressure on ecosystems, 
causing many animal and plant species to move northwards and to higher altitudes”4 .

Evia Island Wildfire © Konstantinos Tsakalidis, for Bloomberg News

C1.2. Flood risks and Heat risks
Flood risks 
Rising temperatures in Europe are very likely to intensify the hydrological cycle, leading to 
more frequent and intense flooding in many regions. According to research published in the 
journal Nature communications, approximately 1.81 billion people are exposed to a significant 
risk of flooding worldwide.9
3. “Le evidenze scientifiche sono chiare: il momento di agire è ora. Possiamo dimezzare le 

emissioni entro il 2030”, Italian version of the official IPCC press release,
	 https://files.cmcc.it/ar6/IPCC_ar6_wg3_comunicato_stampa_IT.pdf
4 Adattamento al cambiamento climatico”, European Environment Agency website, 
	 https://www.eea.europa.eu/it/themes/adattamento-al-cambiamento-climatico/intro

The report’s summary shows that in the 2010-2019 period, average annual global greenhouse 
gas emissions were at the highest levels in human history and that without immediate emis-
sion reductions in all sectors, the goal of limiting global global warming to 1.5°C is out of 
reach 3 . Jim Skea, Professor of Sustainable Energy at Imperial College London with research 
interests in energy, climate change and technological innovation claims that ‘Climate change 
is the result of more than a century of unsustainable energy and unsustainable land use, just 
as unsustainable have been lifestyles consumption and production patterns». The co-chair of 
IPCC Working Group III, Priyadarshi Shukla stated that «Having the right policies, infrastructure 
and technologies in place and functioning to enable changes in our lifestyles and behaviour 
can lead to a 40-70% reduction in greenhouse gas emissions by 2050. «Scientific evidence also 
shows that these changes in lifestyles can improve our health and our well-being.» In all sec-
tors there are options that can at least halve emissions by 2030. Significant changes in trans-
port, industry, construction and territory use will make it easier for people to lead low-carbon 
lifestyles and, at the same time, improve well-being. Possible mitigation options in all cities 
include electrification (with low-emission power generation) and improved carbon absorption. 
In industries, reducing emissions will involve the more efficient use of materials, the reuse and 
recycling of products and the minimisation of waste. Reducing emissions in this sector will also 
require new production processes, the use of electricity with low or no greenhouse gas con-
tent, the use of hydrogen and, if necessary, carbon capture and storage. The transport sector 
also has significant potential for reducing emissions, but this depends on the decarbonisation 
of the energy sector. Electric vehicles, combined with low- or zero-emission electricity low or 
zero emissions, offer the highest emission reduction potential. The right mitigation responses 
in agriculture and land uses in general can reduce and store greenhouse gas emissions on a 
large scale, but also provide benefits for biodiversity, help us adapt to climate change and 
secure resources for livelihoods, food, water and wood. The next few years will be crucial and 
we must make use of all the possibilities available to us.8

2 Federico Mascolo, “Rispondere al cambiamento climatico: mitigazione e adattamento”, Due-
gradi Web magazine, https://www.duegradi.eu/news/mitigazione-e-adattamento/

https://files.cmcc.it/ar6/IPCC_ar6_wg3_comunicato_stampa_IT.pdf

https://www.eea.europa.eu/it/themes/adattamento-al-cambiamento-climatico/intro

https://www.ipcc.ch/
https://www.duegradi.eu/news/mitigazione-e-adattamento/
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elderly, disabled, pregnant women and children. The many people who live in poverty or are 
otherwise marginalised are more likely to die or suffer from heat-related illnesses due to un-
equal access to energy or cooling, adequate housing and water, and access to health services. 

“To talk about heat impact is to talk about preventable death and suffering,” he says. “Gov-
ernments should accept this reality and take steps to fulfil their human rights obligations to 
protect people from the current and foreseeable harms of climate change9 ,” said Katharina 
Rall, senior environmental researcher at Human Rights Watch.

Annual averages of global air temperature at a height of two metres estimated change since the pre-industrial 
period (left-hand axis) and relative to 1991-2020 (right-hand axis) according to different datasets: Red bars: ERA5 
(ECMWF Copernicus Climate Change Service, C3S); Dots: GISTEMPv4 (NASA); HadCRUT5 (Met Office Hadley Cen-
tre); NOAAGlobalTempv5 (NOAA), JRA-55 (JMA); and Berkeley Earth. Credit: Copernicus Climate Change Service/
ECMWF

C1.3. Actions for climate
Climate-ADAPT’s objectives
“Since its launch in 2012 the European Climate Adaptation Platform (Climate-ADAPT) has sup-
ported and guided EU adaptation policy and practice. The publication of the new EU adapta-
tion strategy and the adoption of the European Climate Law in 2021 have taken this framework 
to a new level, turning progress on adaptation into a legal requirement and pushing for more 
ambitious and faster action. Building on the 2019-2021 strategy, the Climate-ADAPT strategy 
for 2022-2024 must reflect this new level of ambition”.

“Five main objectives are identified in the Climate-ADAPT 2022-2024 strategy, which are:

1. Providing trusted data and information. The European Climate Adaptation Platform (Cli-
mateADAPT) provides reliable, accessible, up-to-date and high-quality knowledge on climate 
change hazards, vulnerability and adaptation.

2. Promoting solutions for action. Climate-ADAPT provides actionable knowledge to enable 
better informed adaptation planning, policies and practice.

3. Empowering people for action at multiple levels. Climate-ADAPT supports more coherent 
and effective adaptation policies at all governance levels and in all policy sectors in Europe.

4. Driving regional and community resilience. Climate-ADAPT provides direct knowledge sup-
port to at least 150 European regions and communities under the EU mission on adaptation 
to climate change to become climate resilient by 2030.10

10	 8 “Il 2022 è stato estremo: per l’Europa è stato il secondo anno più caldo mai regis-
trato”, from iconameteo website, 
	 https://www.iconameteo.it/news/notizie-mondo/il-2022-e-stato-estremo-per-leuropa-e-

stato-il-secondo -anno-piu-caldo-mai-registrato/

The share of people living in high-risk flood zones. Source: Rentschler, J, Salhab, M and Jafino, B. 2022. Flood Expo-
sure and Poverty in 188 Countries. Nature Communications.

The research also shows that exposure to flood risk is significant, especially in lowand middle-
income countries, and that the people most exposed to floods live in South and East Asia. In 
particular, “East Asia has the highest number of people exposed to floods, about 28% of the 
total population. In sub-Saharan Africa, Europe, Central Asia, the Middle East, North Africa, 
Latin America and the Caribbean, exposure to floods varies from 9% to 20% of the popula-
tion”5 . In the European Union, almost 1,500 floods have occurred since 1980, causing more 
than 4,000 deaths and 170 billion in economic damage caused by these events. “Integrated 
flood risk management must focus on sustainable water management and measures that 
strengthen the resilience of nature and society to extreme weather events”6 . “Adaptation 
measures can be broadly categorised as ‘grey’ measures such as technological and engineer-
ing projects, ‘green’ ecosystem-based approaches using nature, and so-called ‘soft’ measures 
such as policies to change governance approaches”7 . Some measures to reduce the impact of 
flooding are discussed in the EEA’s recent report on European water resources. For example, 
the concept of ‘river space’, in which rivers are given more space to overflow at specific loca-
tions. This ‘space’ is created in various ways, e.g. by lowering flood plains, moving dams or 
artificially reclaiming land. In another EEA report, cities are working to reduce their vulner-
ability to flooding considering that about one fifth of European cities with more than 100,000 
inhabitants are very vulnerable to river flooding. 

Heat risks 
Climate change is causing extreme heat events to be more frequent and longer lasting with 
serious consequences for humans and ecosystems. According to the annual analysis by Co-
pernicus Climate Change Service, 2022 was the second hottest year on record for Europe, 
characterised by a scorching summer and the third hottest autumn on record.

“Overall, the year was the hottest ever for Italy, Spain, France, Luxembourg, the UK, Switzer-
land, Slovenia, Croatia and Bosnia and Herzegovina”8 . In addition, a prolonged period of 
drought brought many countries to their knees and encouraged the development of forest 
fires. Days of extreme heat have also been recorded at the Poles, particularly in Antarctica. 
Exposure to extreme heat is a serious health risk especially for vulnerable people such as the 
5 J. Rentschler, M. Sahlab, B. A. Jafino, “Flood risk already affects 1.81 billion people. Climate 

change and unplanned urbanization could worsen exposure”, June 28, 2022, World Bank 
Blogs, 

	 https://blogs.worldbank.org/climatechange/flood-risk-already-affects-181-billion-people-
climate-chang e-and-unplanned

6 “Floods”, EU measures to manage the risks floods pose to human health, the environment, 
the economy and cultural heritage”, 

	 https://environment.ec.europa.eu/topics/water/floods_en
7 “Flood risk in Europe: the long-term outlook”, 05 Jun 2013, European Environment Agency, 

https://www.eea.europa.eu/highlights/flood-risk-in-europe-2013

https://www.iconameteo.it/news/notizie-mondo/il-2022-e-stato-estremo-per-leuropa-e-stato-il-secondo -anno-piu-caldo-mai-registrato/
https://www.iconameteo.it/news/notizie-mondo/il-2022-e-stato-estremo-per-leuropa-e-stato-il-secondo -anno-piu-caldo-mai-registrato/
https://www.eea.europa.eu/highlights/flood-risk-in-europe-2013
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Sustainable Development Goals are common goals which means that they apply all individu-
als: no one is excluded, nor should anyone be left behind along the path needed to put the 
world on the road to sustainability. With the adoption of the 2030 Agenda, member countries 
recognize that “eradicating poverty in all its forms and dimensions, including extreme poverty, 
is the greatest global challenge and an indispensable requirement for sustainable develop-
ment.” (Preamble, par.1)12

Sustainable Development Goal 13: Take urgent action to combat climate change 
and its impacts

Source: https://jointsdgfund.org/sites/default/files/2021-02/605ed905b5247cd27
3d4e53ef2d32142e830d31f_1

SDG 13 has 5 targets which should be achieved by 2030: 

13.1 Strengthen resilience and adaptive capacity to climate related disasters 

13.2 Integrate climate change measures into policies and planning 

13.3 Build knowledge and capacity to meet climate change 

13.4 Implement the UN Framework Convention on Climate Change 

13.5 Promote mechanism to raise capacity for planning and management.12

10 “See the document Climate-ADAPT strategy 2022-2024 - Sharing knowledge for a climate-
resilient Europe”, 

	 https://climate-adapt.eea.europa.eu/en/about/climate-adapt-strategy-2022-2024-final.pdf
11 United Nations, Do you Know all 17 SDGs? 
	 https://sdgs.un.org/goals
12 United Nations General Assembly, Transforming our World: The 2030 Agenda for Sustain-

able Development, 2015, 
	 https://www.un.org/en/development/desa/population/migration/generalassembly/docs/

globalcompact/ A_RES_70_1_E.pdf

5. Supporting international adaptation action and exchanges. Climate-ADAPT helps to increase 
climate resilience globally and supports cooperation and exchanges with third countries on 
climate adaptation at all levels”10

11

Sustainable Development Goals and SDG13: Climate Action In 2015, the United Nations 
General Assembly established the 2030 Agenda for Sustainable Development whose essential 
elements are the 17 Sustainable Development Goals (SGSs) and the 169 targets. They build on 
the Millenium Development Goals (MDGs), unanimously adopted by the Millenium Summit in 
2000 but they mark a shift because the theme of sustainability becomes central. The 17 Sus-
tainable Development Goals take into consideration the interconnection between social, eco-
nomic and environmental dimensions and they can be categorized into 5 Ps: People, Planet, 
Prosperity, Peace and Partnership.

Source: https://www.un.org/development/desa/pd/sites/www.un.org.develop-
ment.desa.pd/files/styles/panopoly_image_original/public/pages/e_2018_sdg_
poster_without_un_emblem_letter_us_modify1.png?itok=RuZVO3t-

The SDGs are an urgent “call for action by all countries - developed and developing - in a 
global partnership.” 11 They have universal validity which means that all countries should make 
a contribution to achieve the goals according to their capacities.

Source: https://www.eda.admin.ch/content/dam/agenda2030/Images/agen-
da2030-5ps-landscape.jpg
9 “Protecting People from Extreme Heat - 10 Steps for Governments to Address Human 

Rights Impact of Climate Crisis”, July 21, 2022, Human Right Watch, https://www.hrw.org/
news/2022/07/21/protecting-people-extreme-heat

https://jointsdgfund.org/sites/default/files/2021-02/605ed905b5247cd273d4e53ef2d32142e830d31f_1
https://jointsdgfund.org/sites/default/files/2021-02/605ed905b5247cd273d4e53ef2d32142e830d31f_1
https://climate-adapt.eea.europa.eu/en/about/climate-adapt-strategy-2022-2024-final.pdf

https://sdgs.un.org/goals

https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/ A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/ A_RES_70_1_E.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/styles/panopoly_image_original/public/pages/e_2018_sdg_poster_without_un_emblem_letter_us_modify1.png?itok=RuZVO3t-
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/styles/panopoly_image_original/public/pages/e_2018_sdg_poster_without_un_emblem_letter_us_modify1.png?itok=RuZVO3t-
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/styles/panopoly_image_original/public/pages/e_2018_sdg_poster_without_un_emblem_letter_us_modify1.png?itok=RuZVO3t-
https://www.eda.admin.ch/content/dam/agenda2030/Images/agenda2030-5ps-landscape.jpg
https://www.eda.admin.ch/content/dam/agenda2030/Images/agenda2030-5ps-landscape.jpg
https://www.hrw.org/news/2022/07/21/protecting-people-extreme-heat
https://www.hrw.org/news/2022/07/21/protecting-people-extreme-heat
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Self Assessment Quiz 
1. What do mitigation and adaptation measures refer to? 

a) They are the same thing

b) Climate change mitigation refers to all actions aimed at reducing or eliminating greenhouse 
gas emissions from the atmosphere, while adaptation refers to the need to ‘adapt’ to a chang-
ing climate. 

c) They refer only to the phenomenon of deforestation. 

2. The report’s summary of the IPCC (The Intergovernmental Panel on Climate Change) 
shows that in the 2010-2019 period, average annual global greenhouse gas emissions 
were at the highest levels in human history. 

a) True 

b) False 

3. Rising temperatures in Europe lead to more frequent and intense flooding in many 
regions 

a) True 

b) False 

4. The 17 Sustainable Development Goals set out in the 2030 Agenda for Sustainable De-
velopment can be classified into 5Ps: People, Planet, Prosperity, Peace and Partnership 

a) True 

b) False 

5. According to Sustainable Development Goal 13 is not necessary to integrate climate 
change measures into policies and planning 

a) True 

b) False

ACTIVITY N.1

(This activity is contained in “Attenti al Clima, vademecum per chi vuol essere protagonista 
del cambiamento positivo”, volume compiled as part of the Climate Watch Project, supported 
with Eight Per Thousand funds from the Waldensian Church. It is available online, in Italian 
language: https://www.reteclima.it/wp-content/uploads/Attenti-al-clima_web-1.pdf )

ACTIVITY N. 2 

Watch this video about roles of mitigation and adaptation in responding to climate change. 
https://www.youtube.com/watch?v=fmBDZKOdbkY

 After watching the video, think about examples of mitigation in your daily life.

Each target includes one or more indicators and they are used to verify the achievement of the 
targets. In the 2030 Agenda, there are cross-cutting issues and some of the goals are comple-
mentary.13

The sustainable Development Goal 13 is inseparable from:

Fighting Climate change: What to do by 2030 

● Reduce greenhouse gas emissions to decrease temperatures. 

● Find solutions to solve the problems caused by global warming, such as floods, droughts. 

● Help all people around the world understand what climate change is and what we can do 
to combat it.

https://www.youtube.com/watch?v=fmBDZKOdbkY


8988

			          SECTION C	       SECTION C
Module C2: Schools on Climate action

3 hours
	Schools on Climate action- Developing a School Culture of Sustainability 
	School approach for reducing climate change, 4 steps: School governance- Teach-

ing and Learning- Facilities and Operations-Community partnerships Involving 
the whole school community- Raise awareness and Critical thinking 

	Key steps to become a climate change action school 
	Self-Assessment with quizzes, experiential, games, work sheets, questionnaires 

for the learners 
	Evaluation 

Table of Contents
C2.1. Education for sustainable development (ESD) 
C2.2. Competences for sustainable development 
C2.3. Examples of best practices 
C2.4. Engaging students in practice

C2.1. Education for sustainable development (ESD) 
Schools are educational settings where the concept of Climate Change has to be integrated 
into the curriculum. Yet it only relies on the aspirations of some teachers/educators to carry 
on-site activities, spreading the concern about this topic. Developing an understanding of the 
importance of living more sustainably and possessing an awareness of the interconnectedness 
of our world is no doubt the greatest educational challenge of our time (School leadership: 
Cultivating a culture of sustainability).

Education for environmental sustainability can be understood as education that makes stu-
dents aware of, sensitive to, and knowledgeable about the environment and its interconnect-
edness to social and economic systems while encouraging them to develop attitudes of con-
cern and motivation, as well as practical, complex systems and critical thinking skills to identify 
and solve environmental problems. (Education for environmental sustainability: policies and 
approaches in European Union Member States, Final Report,2021). Therefore, it concerns a ho-
listic approach to establishing a common identity and ¨a culture of doing¨ toward the imple-
mentation of concrete strategies for integrating Education for environmental sustainability in 
educational settings. When it comes to implementing this holistic approach, some concepts 
should be defined first: 

1. Climate Change: Climate change refers to long-term shifts in temperatures and weather pat-
terns. These shifts may be natural, such as through variations in the solar cycle. But since the 
1800s, human activities have been the main driver of climate change, primarily due to burning 
fossil fuels like coal, oil, and gas (What is Climate Change). 

2. Sustainable production & consumption: Unsustainable patterns of consumption and pro-
duction are the root causes of the triple planetary crises of climate change, biodiversity loss, 
and pollution (Goal 12:Ensuring sustainable consumption and production patterns). 

3. Ecosystems An ecosystem is a geographic area where plants, animals, and other organisms, 
as well as weather and landscapes, work together to form a bubble of life. (Ecosystem: Na-
tional Geographic). 

References

•	 climate-adapt.eea.europa.eu/

•	 environment.ec.europa.eu/topics/water/floods_en , Floods”, EU measures to manage 
the risks floods pose to human health, the environment, the economy and cultural 
heritage”

•	 European Environment Agency website, Adattamento al cambiamento climatico”, 
https://www.eea.europa.eu/it/themes/adattamento-al-cambiamento-climatico/intro

•	 European Environment Agency, Flood risk in Europe: the long-term outlook”, 05 Jun 
2013, https://www.eea.europa.eu/highlights/flood-risk-in-europe-2013

•	 F. Mascolo, “Rispondere al cambiamento climatico: mitigazione e adattamento”, 
Duegradi Web magazine, https://www.duegradi.eu/news/mitigazione-e-adattamento/

•	 Fondazione CMCC, Le evidenze scientifiche sono chiare: il momento di agire è ora. 
Possiamo dimezzare le emissioni entro il 2030”, Italian version of the official IPCC press 
release, https://files.cmcc.it/ar6/IPCC_ar6_wg3_comunicato_stampa_IT.pdf

•	 Human Right Watch, Protecting People from Extreme Heat - 10 Steps for Governments 
to Address Human Rights Impact of Climate Crisis”, July 21, 2022, https://www.hrw.
org/news/2022/07/21/protecting-people-extreme-heat

•	 Suarez, 5 Strategies that Achieve Climate Mitigation and Adaptation Simultaneously, 
February 10, 2020, World Resources Institute, https://www.wri.org/insights/5-strate-
gies-achieve-climate-mitigation-and-adaptation-simultaneously

•	 iconameteo.it/ , “Il 2022 è stato estremo: per l’Europa è stato il secondo anno più caldo 
mai registrato”, from iconameteo website

•	 J. Rentschler, M. Sahlab, B. A. Jafino, “Flood risk already affects 1.81 billion people. 
Climate change and unplanned urbanization could worsen exposure”, June 28, 2022, 
World Bank Blogs, https://blogs.worldbank.org/climatechange/flood-risk-already-af-
fects-181-billion-people-climate-change-and-unplanned

•	 United Nations, Do you Know all 17 SDGs? https://sdgs.un.org/goals

•	 United Nations General Assembly, Transforming our World: The 2030 Agenda for Sus-
tainable Development, 2015, https://www.un.org/en/development/desa/population/
migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf

https://www.teachermagazine.com/au_en/articles/school-leadership-cultivating-a-culture-of-sustainability
https://www.teachermagazine.com/au_en/articles/school-leadership-cultivating-a-culture-of-sustainability
https://www.un.org/en/climatechange/what-is-climate-change
https://www.un.org/sustainabledevelopment/sustainable-consumption-production/
https://education.nationalgeographic.org/resource/ecosystem
https://education.nationalgeographic.org/resource/ecosystem
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o The importance of preparedness for the unforeseen and a precautionary approach.

o The importance of scientific evidence in supporting sustainable development.

3. Achieve transformation (People, pedagogy, and education system)

o Why there is a need to transform the education systems that support learning.

o Why there is a need to transform the way we educate/learn 

o Why it is important to prepare learners to meet new challenges.

o The importance of building on the experience of learners as a basis for transforma-
tion.

o How engagement in real-world issues enhances learning outcomes and helps learn-
ers to make a difference in practice

Learning to live together (The educator works with others in ways that…)

1. Holistic approach: Integrative thinking and practice

o Actively engage different groups across generations, cultures, places, and disciplines. 

2. Envisioning change: Past, present, and future

o Facilitate the emergence of new worldviews that address sustainable development.

o Encourage negotiation of alternative futures

3. Achieve transformation: People, pedagogy, and education system

o Challenge unsustainable practices across educational systems, including at the insti-
tutional level.

o Help learners clarify their own and others’ worldviews through dialogue, and recog-
nize that alternative frameworks exist. 

Learning to do (The educator can…)

1. Holistic approach (Integrative thinking and practice) 

o Create opportunities for sharing ideas and experiences from different disciplines/
places/cultures/generations without prejudice and preconceptions.

o Work with different perspectives on dilemmas, issues, tensions,

and conflicts.

o Connect the learner to their local and global spheres of influence.

2. Envisioning change (Past, present and future)

o Critically assess processes of change in society and envision sustainable futures.

o Communicate a sense of urgency for change and inspire hope.

o Facilitate the evaluation of potential consequences of different 

decisions and actions.

o Use the natural, social, and built environment, including their institution, as a context 
and source of learning.

4. Disaster risk reduction: Disaster risk reduction is aimed at preventing new and reducing 
existing disaster risks and managing residual risk, all of which contribute to strengthening re-
silience and therefore to the achievement of sustainable development (UNDER). 

5. Water, air, and soil quality: Water is one of the most important natural resources flowing 
from forests. Soil provides nutrients, water, oxygen, and heat to natural land areas. Air is a 
third critical resource for humans, plants, animals, and all other organisms within a natural area 
(USDA forest service). 

6. Renewable energy: Renewable energy is energy derived from natural sources that are re-
plenished at a higher rate than they are consumed. Sunlight and wind, for example, are such 
sources that are constantly being replenished. Renewable energy sources are plentiful and all 
around us (UN: What is renewable energy?) 

7. Forests: The United Nations’ Food and Agriculture Organization (FAO) defines a forest as, 
“Land spanning more than 0.5 hectares with trees higher than 5 meters and a canopy cover of 
more than 10 percent, or trees able to reach these thresholds in situ 

8. Habitats & homes: Habitat refers to a place that presents the proper conditions for an or-
ganism, species, or community of animals or plants to live. Whereas homes commonly refer to 
the space created by humans for living. 

9. Biodiversity: Biodiversity refers to the variety of living species on Earth, including plants, 
animals, bacteria, and fungi. While Earth’s biodiversity is so rich that many species have yet 
to be discovered, many species are being threatened with extinction due to human activities, 
putting the Earth’s magnificent biodiversity at risk (National Geographic: Biodiversity). 

A common understanding of these basic concepts may set the foundation for understanding 
ESD

C2.2. Competences for sustainable development 

You may wonder what competencies your students should acquire while learning  ESD. 
In this section, we have gathered the competencies for educators in  education for 
sustainable development competencies addressed by United  Nations. 

Learning to know (the educator understands…) 

1. Holistic approach: Integrative thinking and practice

o The basics of systems thinking ways in which natural, social, and  economic systems 
function, and how they may be interrelated.

o The interdependent nature of relationships within the present generation and be-
tween generations, as well as those between rich and poor and between humans and 
nature.

o Their worldview and cultural assumptions and seek to understand those of others.

o The connection between sustainable futures and the way we think, live and work.

o Their thinking and action about sustainable development.

2. Envisioning change: Past, present, and future

o The root causes of unsustainable development.

o That sustainable development is an evolving concept.

o The urgent need for change from unsustainable practices towards advancing the 
quality of life, equity, solidarity, and environmental sustainability.

o The importance of problem setting, critical reflection, visioning and creative thinking 
in planning the future and e-etching change.

https://www.undrr.org/terminology/disaster-risk-reduction
https://www.fs.usda.gov/science-technology/water-air-soil
https://unece.org/DAM/energy/se/pdfs/comm25/ECE_ENERGY_2016_4.pdf
https://www.un.org/en/climatechange/what-is-renewable-energy
https://education.nationalgeographic.org/resource/biodiversity
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3.5 Bridging European and Local Climate Action (BEACON)
Bridging European and Local Climate Action (BEACON) is a project promoting climate 
action and facilitating an exchange between national governments as well as mu-
nicipalities and schools in Europe. The project aims to strengthen bi- and multilateral 
cooperation and create a common ambition to realise the Paris Agreement.
Each one of these projects has numerous resources for creating ¨micro-projects¨ and 
activities in your school. Some more examples you can find extracted from Education 
for environmental sustainability: policies and approaches in European Union Member 
States. Final Report.
1. Austria: School network and program ÖKOLOG (type of initiative: schools, WSA, 
partnership, teacher education, assessment, innovative content, pedagogies) 
ÖKOLOG is a school program and network supported by the Austrian Federal 
Ministry of Education, Science, and Research. The approximately 600 ÖKOLOG-
schools and 10 ÖKOLOG-university colleges of teacher education focus on 
environmental, social, and ecological issues, a whole-institution approach, and 
student engagement. This long-running program has impacted thousands of 
learners and communities – several publications account for this. Interestingly, 
ÖKOLOG has recently developed a ‘Competency compass’ for teachers. It builds 
on the basic decree on environmental education for sustainable development 
(demonstrating its link to policy processes) and is a tool with which teachers 
can assess the competencies they have acquired in the field of environmental 
education for sustainable development. 
2. Czech Republic: Network of Environmental Education Centres Pavucina (type of 
initiative: formal and non-formal education, partnership, support to schools, teacher 
training. The Pavucina network consists of almost 50 (mostly non-profit) organisations 
that focus on both formal and non-formal EES. Indirectly, approx. 580,000 participants 
have been involved in the events of the network members. The network a) advocates 
EES nationwide; b) promotes cooperation and social learning among its members; 
c) sets guidelines for the quality of EES programs; and d) organises joint events and 
programs. The network has initiated the discourse on EES in the Czech Republic, nd 
promoted its implementation in both formal and non-formal education. It is a very 
interesting example of (non-)formal education and network collaboration with several 
innovative and connected activities that can be further explored, such as the activities 
and collaboration between the TEREZA and SEVER centers (e.g. the Masters of Peer 
Support program). Several publications account for the positive impact of the network 
and its activities 
3. Italy: MultiLab (type of initiative: higher education, research, and teacher training, 
collaboration between different education levels) MultiLab is a physical space within 
the Faculty of Education (Free University of Bozen-Bolzano), as well as an opportunity 
for project co-planning. It creates synergies between universities, pre-schools, schools, 
and educational institutions (local, national and international networks) and provides 
teacher training. It cultivates active and transformative didactics and carries out re-
search for and with pre-schools and primary schools. Over time, it has built a model of 
work that involves university researchers, teachers, children,n and museum operators, 
favoring the active-participatory didactic approach based on storytelling and meta-
phors and methodologies of research for children. Importantly, it promotes collabora-
tion between different school levels, and tackles different pedagogical approaches. It 
is very action-oriented and focuses on changing school cultures and connecting dis-
ciplines. It has reached thousands of pre- and in-service teachers. Several publications 
document the transformative value of its methods 
4. Portugal: Autonomy and Curricular Flexibility (type of initiative: schools, curriculum 
innovation) AFC is a governmental initiative regarding curricular redesign that began 

3. Achieve transformation (People, pedagogy, and education system)

o Why there is a need to transform the education systems that support learning.

o Why there is a need to transform the way we educate/learn.

o Why it is important to prepare learners to meet new challenges.

o The importance of building on the experience of learners as a basis for transforma-
tion.

o How engagement in real-world issues enhances learning outcomes and helps learn-
ers to make a difference in practice. 

For further information: research aimed at measuring student sustainability 

competencies to be acquired for achieving educational sustainable development.

C2.3. Examples of best practices 
In practice, there are some examples highlighted as best practices that can enhance 
your school towards the same result and achieve education for sustainable develop-
ment. Let´s review some of them.
3.1 UNESCO-associated schools 4 Climate- network 
Within the framework of the Global Action Programme on Education for Sustainable 
Development, the UNESCO Associated Schools Network (ASPnet) carried out 2016 
to 2018 the pilot project “Implementing a Whole-School Approach (WSA) to Climate 
Change”, in 258 member schools in 25 countries around the world. The project showed 
the strong impact a whole-school approach can have on learners’ actions, behaviors, 
and attitudes toward sustainable development and lifestyles. A whole-school ap-
proach means that a school includes an action for addressing climate change in every 
aspect of school life -school governance, teaching content and methodology, campus 
and facilities management as well as cooperation with partners and the broader com-
munities.
3.2 COOLSCHOOLS
COOLSCHOOLS is a transdisciplinary applied urban research project that examines the 
transformative potential of nature-based solutions (NBS) to support the creation of cli-
mate shelters in European school environments. On their webpage, they have practical 
examples and case studies about how they have implemented their project.
3.3 Climate of Change 
The project “End Climate Change, Start Climate of Change” is co-funded by the European 
Commission in the framework of the program (Development Education and Aware-
ness Raising) and aims to develop young EU citizen´s critical understanding of climate 
change-induced migration, as one of the biggest challenges of the globalized world.
3.4 Climate – action 
This project unites teachers and students across 149 countries. The Climate Action Proj-
ect aims to offer opportunities to both teachers and students, allowing them to learn in 
authentic ways. Teachers will become part of a global community and receive badges 
and certificate. The Climate Action Project involves a global tree planting PlantED. Their 
app allows students and teachers to keep track of their impact. The project aims to 
change students’ behavior and societies’ mindset concerning climate change and en-
vironmental threats through education.

https://www.euki.de/en/euki-projects/bridging-european-and-local-climate-action-beacon/
https://www.mdpi.com/2071-1050/11/6/1717#B14-sustainability-11-01717
https://www.unesco.org/en/aspnet
http://coolschools.eu/
https://climateofchange.info/about-the-project/
https://climateofchange.info/development-education-and-awareness-raising-programme/
http://www.climate-action.info/
http://www.climate-action.info/
http://www.plant-ed.net/
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C2.4. Engaging students in practice
For becoming a Climate-Friendly School, some key steps should be considered. The table 
below is divided into three sections: plan, act and reflect/review. This checklist can be used 
among the school governance to define the strategies and keep track of the implementation 
of this approach.

PLAN CONDUCT A SELF-ASSESSMENT

A self-assessment offers an honest picture of your school’s 
current performance related to climate action. This assessment 
helps identify priorities, set targets and measure success
DEVELOP AN ACTION PLAN

Your action plan should include your school’s objectives and 
priorities, accompanied by specific tasks, expected outcomes 
and timeframes. It should cover the four areas of the whole-
school approach, namely school governance, teaching and 
learning, campus and facility management and partnerships 
with the community. Here is an example of a template (p. 
33-36): http://www.edu.gov.mb.ca/k12/esd/pdfs/ sustainable_
guide.pdf
CLARIFY ROLES AND RESPONSIBILITIES 

Setting up roles and subcommittees, being mindful of gender 
equality, it is important to share the workload and gives 
everybody a chance to participate. Setting up a climate action 
team with clear roles and responsibilities which will coordinate 
the development, implementation and revision of the whole-
school action plan is a way to go about it.

TAKE ACTION IMPLEMENT YOUR SCHOOL’S ACTION PLAN 

The action plan should be implemented in the four areas of 
the whole-school approach and along the six guidelines. It is 
important to involve all members of your school community in 
implementing your action plan
COLLECT DATA WHILE IMPLEMENTING YOUR ACTION PLAN 

You must collect multiple types of data to capture deep, 
system-wide change. Your assessment portfolio might include: 
` Data collected through student-led investigations (such as 
energy audits, biodiversity counts, transportation surveys, 
ecological footprint analyses and community attitude surveys); 
` Quantitative data already collected by the school as part of its 
normal operations (such as attendance records and electricity 
bills); ` Qualitative data such as samples of student work, lesson 
plans, teacher observations, photographs, school newsletters, 
climate team meeting minutes and action plan.

in 2017 with a pilot phase in which the initiative was tested and evaluated . The initia-
tive is also part of an educational reform process that includes the national document 
‘Students’ Profile by the End of Compulsory Schooling’ (Perfil dos Alunos à Saída da 
Escolaridade Obrigatória, PASEO) , which constitutes an important pillar of AFC. AFC 
became mandatory legislation in 2018 (DecreeLaw no 55/2018), and was set up to be 
implemented at national level by all public and private schools within compulsory edu-
cation (from primary education to secondary education). The main activities relating 
to the AFC implementation consist of interdisciplinary educational projects, often in 
collaboration with local communities. These activities can be divided into: (i) curricula 
options, in which the interdisciplinary thematic fields – so called ’DACs’ (domains of 
curricula autonomy) – appear to be the most frequently chosen option; (ii) educa-
tional and pedagogical dynamics; (iii) community projects; (iv) strategies and projects 
in citizenship education; and (v) ‘perspective sharing’ - i.e. communication outputs in 
the form of reports or brochures on specific projects or topics elaborated by schools. 
Another pillar of AFC implementation consists of activities relating to the training of 
educational staff, which still requires further development. 
5. Pan-European University Alliance UNA (type of initiative: higher education, partner-
ship, institutional strategy on sustainability) UNA Europe is an example of an initiative 
and a green university alliance. UNA Europa draws on the collective strengths of its 
eight partners to create a European inter-university environment and a Europe-wide 
living lab for testing Joint Innovative Formats for education and mobility, and shap-
ing the European Higher Education Area. Sustainability is one of the focus areas and 
strategic building blocks of the network, and it employs a ‘whole-institution’ approach, 
challenge- 103 based learning and microcredentials. Sustainable development goals 
are approached holistically, and the institutions involved focus on community collabo-
ration and cross-sectoral partnerships, which is frequently highlighted by literature as 
being crucial for the mainstreaming of EES.114

1 Education for environmental sustainability: policies and approaches in European Member 
States. Final Report
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Video-based lesson: With TedEd you can create interactive videos that prompts questions to 
students. So instead of presenting a video and asking questions after it, what if you add con-
trol questions along the video? 

Webquests: The aim of this project is to educate primary school pupils about climate action, 
and through the completion of a series of WebQuest challenges, to identify areas of their life, 
their habits, their behaviours that they can change and modify so that they can contribute to 
the achievement of SDG 13, and other European climate goals, including being climate neutral 
and omitting zero greenhouse gasses by 2050.

References

•	 Educating for a Sustainable Future: A transdisciplinary Vision for Concerted Action 
(1997). UNESCO

•	 The UNESCO Climate Change Iniciative. Climate Change Education for Sustainable De-
velopment (2010). UNESCO 

•	 Getting Climate-Ready. A Guide for Schools on Climate Action (2016). UNESCO

•	 Climate Change Toolkit for Teachers. Lesotho Meteorological services. Ministry of En-
ergy and Meteorology (2015). 

•	 Education for environmental sustainability: policies and approaches in European Mem-
ber States. Final Report

REFLECT AND 
REVIEW

TAKE TIME TO REFLECT ON AND REVIEW YOUR GOALS, STRAT-
EGIES AND ACHIEVEMENTS 

After attempting to achieve your climate action goals, take time 
to review or even change your goals, action and methods. The 
climate action team should coordinate this process.
SHARE AND CELEBRATE YOUR RESULTS AND LESSONS 
LEARNED 

Communicating results and lessons learned within and be-
yond the school community builds accountability around 
climate action. Sincere, appropriate and public celebration of 
school achievements also builds motivation to sustain projects. 
Around the world, schools have found creative ways to share 
their results and lessons learned, including: ` Using the data 
collected to deliver the curriculum (e.g. students create graphs 
illustrating changes in electricity consumption); ` Putting up 
posters in a prominent spot in the school; ` Sharing tips for 
families to introduce sustainability practices at home; ` Inviting 
visitors to student-led tours showcasing climate action projects; 
` Presenting results and lessons learned at conferences and in 
academic journals; ` Seeking certification with national or inter-
national award programmes.2

15

Methodologies 

What methodology should I use while tackling this subject? An overview of the most common 
methodologies is listed below with links and ¨knows-how’s¨. 

Escape rooms: Escape rooms is an exciting opportunity to learn while trying to solve the 
dilemma. The link embedded contains a list of escape rooms covering topics such as climate 
change, sustainability, biodiversity, plastic pollution, etc.

Board games: SDGs for Climate Change is a combination of an app and a traditional board 
game. The players are on a mission to achieve the Sustainable Development Goals. The app 
will allocate each team the Global Goals they need to achieve (the mission). For a team to 
achieve its Global Goals, they must reach their Goals by moving on the board and correctly 
answering the question generated by the app to that goal. 

Project Based Learning: A collection of different inspirational projects to implement in your 
class.

Design Thinking for Climate Action: Students will follow the process of Design Thinking to 
reuse an object. It is around 10 hours in total, split into 10 separate activities.

Students will:

• Identify the characteristics of the Circular Economy

• Answer the design question “How can I reuse an object in a different way 

for the wellbeing of the people in my community?”

• Present their design project at a school fair or virtually

• Understand why designing for the circular economy is a positive climate action

Scenario-based learning: An initial guide aimed to understand and design your scenarios. 

2 Extracted from Getting Climate-Ready. A guide for schools on Climate Action. UNESCO

https://ed.ted.com/
https://www.gretaproject.org/en/
https://www.asociacionpromesas.com/publicacionesarchivos/BookletEscape2Inspire.pdf
https://www.fnforbundet.dk/for-skoler/global-goals-at-stake/
https://www.fnforbundet.dk/for-skoler/global-goals-at-stake/
https://www.massey.ac.nz/massey/fms/AVC%20Academic/Teaching%20and%20Learning%20Cenrtres/Scenario-based-learning.pdf
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mended to further foster the impact of climate change on our lives thus motivating students 
and teachers to act for change. 

Education has the potential to offer the vital elements required for nurturing and 
maintaining adaptability. This is because education equips individuals with the abilities 
to understand, evaluate, and effectively utilize information, fostering creative thinking 

and facilitating behavioral adjustments to accommodate diverse future scenarios

(Anderson, 2010)

Activity 1: Circle sharing & Reflection

 This activity will urge the students to share their knowledge and personal experiences of cli-
mate change. 

• Students will make two circles and will take time to reflect on how climate change has im-
pacted their lives and the life on Earth.

• Then in pairs, will discuss and exchange their views and perspectives. 

• Once they finish their discussion with their partner, they will be asked to re-do this with a 
new partner. 

• This process will be repeated until all students have discussed about climate change with all 
fellow students. 

• Finally, the teacher will ask students to discuss what was surprising and if there were any 
agreements and/or disagreements. 

Activity 2: A Model Example: the Sandwatch program 

Students will be presented with an overview of the Sandwatch Program and will then be asked 
to collectively discuss its philosophy and effectiveness by retrieving further information on the 
program via tablets or smartphones. The following will be presented to students with regards 
to the Sandwatch program: 

“An instance of a program that effectively integrates pertinent subject knowledge and the 
ability to think critically is Sandwatch. Sandwatch operates as a network encompassing vari-
ous NGOs, schools, and youth organizations across the Caribbean, Europe, Africa, Asia, and 
South America, with the common goal of monitoring and enhancing beach ecosystems. 
Sandwatch encourages an educational process wherein schools, students, and community 
members collaborate to carefully assess the challenges and conflicts affecting their coastal 
environments, which may include the impacts of climate change. Furthermore, the program 
employs an approach that not only involves acquiring the skills necessary for monitoring and 
improvement but also for analyzing the outcomes, sharing the discoveries among different 
stakeholders, and subsequently taking proactive measures (The Brookings Institution, 2010)”. 
Questions:

 1. What is your understanding of the Sandwatch program? 

2. Is your school or any school on your country part of it? 

3. Do you think its effective? 

4. If yes, how? 

5. If no, why do you think it’s not? 

Activity 3 |Climate Change Stories

Students will form groups of 4-5 and will be handed a climate change story handout (2 in total) 
to read and discuss. 

Module C3: Steps for Making a Climate Action Plan

2 hours:
	A model Climate Action Plan: Specific Steps For Making a Plan-Take Action- Re-

flect Schedule for schools 
	Empower Students and Teachers Ideas- Best practices for teaching climate change 

in every school subject, operations, activities. 
	Ideas- Best practices for modeling climate action 
	Evaluation 

Table of Contents
C3.1. Education and Climate Change: The Way Forward
C3.2. A Model Action Plan: For Schools 
       Educate. Motivate, Change: Leverage the Education sector
C3.3. Acting for Change: Developing Green Schools

C3.1. Education and Climate Change: The Way Forward

Existing research supports that change comes through education. Environmental education 
should thus be an integral part of secondary school curricula (UNESCO, 2003). First, we need to 
identify daily habits that worsen the climate change situation, set achievable goals and devel-
op ways for managing climate change. Education empowers and motivates people for change: 
by teaching secondary education students climate change knowledge, it will subsequently 
influence their self-efficacy and willingness to act in a positive manner (Kolenaty, Kroufek, & 
Cincera, 2022). Education and action go hand in hand.

C3.2. A Model Action Plan: For Schools 

The proposed action plan is comprised of two parts. Firstly, environmental education will be 
proposed to be integrated into the school’s current curricula and secondly, an implementation 
plan will be recommended to empower and engage teachers and students in climate action.

Educate. Motivate, Change: Leverage the Education sector

Educators, through their knowledge, skills, and mindset, play a pivotal role in influencing be-
havioral change, contributing to the reduction of greenhouse emissions, as stated by The 
Brookings Institution in 2010. To foster sustainable development and raise awareness about 
environmental and climate change, it is imperative to integrate these subjects into the curri-
cula of all schools. These educational modules aim to impart an understanding of natural eco-
systems and how to manage human interactions with the environment, ultimately promoting 
sustainability. The overarching goal of these modules is to foster environmental awareness, 
encourage responsible decision-making, and inspire eco-friendly actions among both teach-
ers and students, in accordance with UNESCO’s 2023 recommendations. One such recom-
mended module is “Climate Change Education Inside and Outside the Classroom.”

Module 1 Understanding Climate Change

 This module’s goal is to provide a basic understanding of climate change, environmental 
degradation, adaptation practices contributing sustainability. Activities will also be recom-
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Evaluation 

The following questions aim to evaluate the above activities in terms of their content and 
relevance to the overall aim of the module.  The lowest point is 0, the highest being 5. 

1.	 The course was well-structured. 

(Poorly structured)	  0 	 1 	 2 	 3 	 4 	 5	 (Very well structured) 

2.	 The activities gave me confidence that I can apply the knowledge in my daily routine.

(Not at all Agree)	  0 	 1 	 2 	 3 	 4 	 5	 (Strongly Agree) 

3.	 I have learnt useful material. 

(Not at all Agree)	  0 	 1 	 2 	 3 	 4 	 5	 (Strongly Agree) 

4.	 The facilitator made the material enjoyable and easy to learn.

(Not at all Agree)	  0 	 1 	 2 	 3 	 4 	 5	 (Strongly Agree) 

5.	  Any further comments or feedback on any aspect of the course & activities?

(Not at all Agree)	  0 	 1 	 2 	 3 	 4 	 5	 (Strongly Agree) 

The three stories: 

1. “Fishing in Seychelles” 

2. “Climate Witness: Be Mangaoka, Madagascar. 

Once all students have read the two stories, the teacher will ask the following questions to 
promote discussion and reflection: 

Questions: 

1. What do you think are the ecological/economic dimensions of this story? 

2. What do you think is the role of education in responding to climate change? 

3. Do you have any similar stories from your country
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• Print and photocopy on both sides of the paper to maximize its use and minimize emis-
sions. 

• Opt for a reusable water bottle or cup instead of purchasing single-use water bottles. 

• Choose a reusable coffee tumbler for hot beverages instead of disposable paper, plastic, or 
Styrofoam cups. 

• Engage in recycling; if your classroom doesn’t have a recycling program, initiate one! Each 
pound of recycled material, rather than being discarded, prevents 1.75 pounds of CO2 pollu-
tion. 

• Recycle disposable water bottles. 

• Use paper crafted from 100% recycled materials, which generates 5 pounds less CO2 pollu-
tion per ream compared to standard copy paper.

STEP 4: TAKE ACTION! In other words, practice what you preach! Organize a CLIMATE 
CHANGE Action Info Day to inform other schools of your valuable mission. 

STEP 5: RE-MEASURE THE CARBON FOOTPRINT IN YOUR CLASSROOM. Every classroom 
should do the same. The Greener Classroom will be awarded the Climate Buddy prize (to be 
decided by teachers) and an acknowledgment certificate. 

STEP 6: REPEAT & REPEAT 

Clothing Swap Shop 
A fun-fashion activity, a ‘library’ of clothes where students can bring their unwanted clothes 
and swap them with others. The school can dedicate a small space which can be turned into a 
‘swap-clothing boutique’. Students will be informed of the importance of buying less and the 
meaning of circular fashion. If finding space might be an issue, this can be an exciting activity 
outside or within the school curricula on a pre-determined date. 

Eco-Field Trips
 A field trip is the joy of every student. It’s the time when they relax and unwind and have fun 
and we can successfully incorporate the climate change element into it. It could be a trip to a 
beach: 

• Cleaning the beach. 

• Promoting discussion on how climate change has negatively impacted nature and the eco-
system. 

• Visualization of the same beach in 50 years: Better, Neutral, or Worse? 

• Students could also asked to use their phones and search for photographic evidence of the 
climate change aftermath on the beach and the sea life.

C3.3. Acting for Change: Developing Green Schools

Reducing gas emissions: a step-by-step plan. 

STEP 1 Assigning a Green ambassadors team for each classroom. Each classroom should 
also have an assigned teacher responsible for working with and supervising the students.

STEP 2 Performing an audit involves gauging your classroom’s carbon emissions by gather-
ing data related to electricity consumption, transportation, heating, waste production, and 
recycling efforts. You can also assess your carbon footprint using the calculator available at 
this link: https://www.carbonfootprint.com/calculator.aspx.

This step should also be repeated following a four-week challenge to compare results and 
evaluate the outcome!

STEP 3 Create an action plan and share it with fellow students and teachers. 

For example:

ELECTRICITY SAVING TIPS

• Whenever possible, minimize the use of lighting. 

• By turning off half of the lights, you can cut lighting emissions by 50%. 

• Reducing lighting emissions by 33% is achievable by switching off one-third of the lights. 

• Make it a habit to switch off lights when the classroom is unoccupied, like during lunch or 
planning periods. 

• At the end of the day, ensure that lights are turned off. 

• Combat energy-wasting devices by connecting appliances to power strips and switching 
the strips off overnight. This will significantly decrease standby power consumption. 

• Instead of putting them in sleep mode, power down computers and printers when the 
workday is over.

TRANSPORTATION SUGGESTIONS 

• Reduce your reliance on driving and opt for walking, cycling, public transit, or carpooling. 

• For every gallon of gasoline you save, you prevent approximately 20 pounds of CO2 emis-
sions. 

• Walking and cycling represent emissions-free means of transportation! 

• Sharing a ride with just one other person cuts your emissions in half, while carpooling with 
two others reduces your emissions by a third.

HEATING RECOMMENDATIONS (Applicable if the classroom has a thermostat that can 
be adjusted): 

• Lower the thermostat setting. Lowering your heat by one degree has the potential to de-
crease your annual CO2 emissions by as much as 500 lbs, although the exact reduction may 
vary depending on your school’s heating system.

SOLID WASTE SUGGESTIONS 

• Minimize: Each pound of waste sent to a landfill result in the production of 1.75 pounds of 
CO2 emissions. Reducing waste means fewer greenhouse gas emissions. 

• Repurpose: Utilizing a single ream of standard copy paper contributes to the release of 13 
pounds of greenhouse gases. 

https://www.carbonfootprint.com/calculator.aspx
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29 hours OUTDOOR Activities and Chemistry Classes
AND TWO INNOVATIVE ACTIONS

Under the CLIMATE BRIDGE project some well scheduled outdoor activities as well 
as chemistry classes were planned and developed by the partners ΣΙΒΙΤΑΝΙΔΕΙΟΣ 
ΔΗΜΟΣΙΑ ΣΧΟΛΗ ΤΕΧΝΩΝ ΚΑΙ ΕΠΑΓΓΕΛΜΑΤΩΝ, GREECE and ARI INOVASYON VE 
BILIM EGITIM HIZMETLERI ANONIM SIRKETI, TURKIYE. They are all available in the 
links provided below. 
The hours proposed are the minimum ones.

Planting 4 hours- Recycle Inside School 4 hours
https://drive.google.com/file/d/1sUO5SjYLl-gcyDKvY5swklZdOXsUT8YC/
view?usp=share_link

https://drive.google.com/file/d/1B_uFql4H4nocTeZgrHauH6d_hKijVqBD/
view?usp=share_link

https://drive.google.com/file/d/1Lvy1NUgSWGY25dzOAFwO0GQ_
fPyKtcyc/view?usp=share_link

https://drive.google.com/file/d/1_YifZPmUQawhmTrxpCgbZclPS2TSKYXK/
view?usp=share_link

https://drive.google.com/file/d/17jzJ3Ya4U2OVbfTaGmz1sUGctVaVJbR2/
view?usp=sharing

Plants Identification 2 hours
https://drive.google.com/file/d/12uZ642SMj2QvgUhiZzq9aiUsozwwCPz7/
view?usp=share_link

Composting inside school 4 hours
https://drive.google.com/file/d/1ZS15vNbmxZiNb8iH5WJbx7U4V0Sfkm
Rt/view?usp=share_link

Carbon footprint 3 hours
https://drive.google.com/file/d/13XeU80ZsNrRs4OnheOrOsX22Z_izRBTv/
view?usp=share_link

https://drive.google.com/drive/folders/14bIQjG8E0o5cJZxM3DZBrLTBmH
w4DEoB?usp=share_link

https://drive.google.com/file/d/1sUO5SjYLl-gcyDKvY5swklZdOXsUT8YC/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1sUO5SjYLl-gcyDKvY5swklZdOXsUT8YC/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1B_uFql4H4nocTeZgrHauH6d_hKijVqBD/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1B_uFql4H4nocTeZgrHauH6d_hKijVqBD/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1Lvy1NUgSWGY25dzOAFwO0GQ_fPyKtcyc/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1Lvy1NUgSWGY25dzOAFwO0GQ_fPyKtcyc/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1_YifZPmUQawhmTrxpCgbZclPS2TSKYXK/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1_YifZPmUQawhmTrxpCgbZclPS2TSKYXK/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/17jzJ3Ya4U2OVbfTaGmz1sUGctVaVJbR2/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/17jzJ3Ya4U2OVbfTaGmz1sUGctVaVJbR2/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/12uZ642SMj2QvgUhiZzq9aiUsozwwCPz7/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/12uZ642SMj2QvgUhiZzq9aiUsozwwCPz7/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1ZS15vNbmxZiNb8iH5WJbx7U4V0SfkmRt/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1ZS15vNbmxZiNb8iH5WJbx7U4V0SfkmRt/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/13XeU80ZsNrRs4OnheOrOsX22Z_izRBTv/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/13XeU80ZsNrRs4OnheOrOsX22Z_izRBTv/view%3Fusp%3Dshare_link%0D
https://drive.google.com/drive/folders/14bIQjG8E0o5cJZxM3DZBrLTBmHw4DEoB%3Fusp%3Dshare_link
https://drive.google.com/drive/folders/14bIQjG8E0o5cJZxM3DZBrLTBmHw4DEoB%3Fusp%3Dshare_link
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INNOVATIVE ACTION 1

DEMOKRITOS NATIONAL RESEARCH CENTER of GREECE AND CLIMATE BRIDGE- 
SIVITANIDIOS
MEASUREMENTS INSIDE SCHOOL PREMISES for the Indoor Quality of the Air

Under the supervision of the Head of Atmospheric Chemistry & Innovative 
Technologies Laboratory (AirTech Lab) Dr Thomas Maggos ( www.airtechlab.eu )
10 SENSORS FOR INDOOR QUALITY - AirThinx SENSORS -  in 10 different places of 
interest inside SIVITANIDIOS premises- for a whole month

Students and teachers contributed for measurements concerning:
•	 Particulate matter (PM10, PM2.5, PM1.0)
•	 Carbon dioxide (CO2),
•	 Volatile Organic Compounds (TVOC),
•	 Formaldehyde (HCHO)
•	 Temperature(Το)
•	 Relative Humidity (RH)

A lecture for students took place in SIVITANIDIOS premises
A Presentation of the measurements results took place in Demokritos Research 
Center

You can see here

Chemistry classes 12 hours

•	 Biodiesel Production with Waste Oils
•	 Hydroponic Agriculture
•	 Making Eco-Friendly Bioplastic
•	 Mushroom, Secret in Nature
•	 Paper Making by Recycling
•	 Renewable Energy Powered Home
•	 Soaps and Bee wax creams from natural raw materials

https://drive.google.com/file/d/1qo2457nN4I2B2O6oUqpm8ZIP4FQYX
3m5/view?usp=sharing

https://drive.google.com/file/d/1AUK2MyDLDyYGxGxTgrHJ2EYRMKJoYa
cA/view?usp=sharing

https://drive.google.com/file/d/1fpmdvxEa9cVEWj6QTghhczRagScrqYOb/
view?usp=sharing

https://drive.google.com/file/d/1SLeFmnimdrByrBodNPmSNPbcx6Fmey
Jm/view?usp=sharing

https://drive.google.com/file/d/18sJU-CTmAeVC5Y1EsH7jIGNP-BiSHANa/
view?usp=share_link

https://drive.google.com/file/d/1VNwrSQ9oL3v1DZG2gK55iB7Cp7ajXYlZ/
view?usp=share_link

https://drive.google.com/file/d/1mGwWSLPXqrCe-
cCg8lZTfN4hkPmKgAuk/view?usp=share_link

https://drive.google.com/file/d/1qo2457nN4I2B2O6oUqpm8ZIP4FQYX3m5/view%3Fusp%3Dsharing
https://drive.google.com/file/d/1qo2457nN4I2B2O6oUqpm8ZIP4FQYX3m5/view%3Fusp%3Dsharing
https://drive.google.com/file/d/1AUK2MyDLDyYGxGxTgrHJ2EYRMKJoYacA/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1AUK2MyDLDyYGxGxTgrHJ2EYRMKJoYacA/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1fpmdvxEa9cVEWj6QTghhczRagScrqYOb/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1fpmdvxEa9cVEWj6QTghhczRagScrqYOb/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1SLeFmnimdrByrBodNPmSNPbcx6FmeyJm/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1SLeFmnimdrByrBodNPmSNPbcx6FmeyJm/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/1SLeFmnimdrByrBodNPmSNPbcx6FmeyJm/view%3Fusp%3Dsharing%0D
https://drive.google.com/file/d/18sJU-CTmAeVC5Y1EsH7jIGNP-BiSHANa/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/18sJU-CTmAeVC5Y1EsH7jIGNP-BiSHANa/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1VNwrSQ9oL3v1DZG2gK55iB7Cp7ajXYlZ/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1VNwrSQ9oL3v1DZG2gK55iB7Cp7ajXYlZ/view%3Fusp%3Dshare_link%0D
https://drive.google.com/file/d/1mGwWSLPXqrCe-cCg8lZTfN4hkPmKgAuk/view%3Fusp%3Dshare_link
https://drive.google.com/file/d/1mGwWSLPXqrCe-cCg8lZTfN4hkPmKgAuk/view%3Fusp%3Dshare_link
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INNOVATIVE ACTION 2

WWF HELLAS and CLIMATE BRIDGE-SIVITANIDIOS
“PUPILS TAKE ACTION FOR A CARBON NEUTRAL SCHOOL”

•	 ALL 4 EPAL of Sivitanidios took part in the innovative action of WWF HELLAS : 
PUPILS TAKE ACTION FOR A CARBON NEUTRAL SCHOOL.
•	 Schools from all over Greece took part
•	 Scheduled guided workshops will lead each school team to a final innovative 
result concerning carbon footprint
•	 A lot of innovative ideas developed

THE RESULTS: 1st EPAL of SIVITANIDIOS won the first prize for its innovative 
UPCYCLING IDEA “ Ta panda rei”
 
You can see here

•	 You can see a model action plan for an outdoor activity here
•	 You can ask for more activity plans concerning the outdoor activities here: 
climatebridge.eu@gmail.com

•	 You can see more here https://climatebridge.blogspot.com




