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Wel come not

Wel come to the STEAM4CLI MATE Handbook f

Dear teacher s,

Wel come to an exciting journey through
This handbook is designed to empower Vyo
education within the STEAM framewor k, d
passionate environmental stewards.

Il nside, you will find a rich array of r
key <chall enges | i nkdesducho as!| iemmaetreg y c hpar nog

housing, susliaodciabeéresiftopwydand effects od
but also at helping you impl emdmti tthh esd-a
16 yearsa ehdpging and practical ways.

The handbook i s structured i n a manne
understanding of each challenge, follow
can help bring these issues to |ife for
i ntieerws with experts and activists, ef f
broader community of practice. The educ
help you introduce the topics in the cl

yosntudents to become agents of change

While this handbook itself does -het poboow

is structured to facil i toant eactthievittriaenss i tf
to explore these concepts thought fuul Isyt.u
for a seamless i nt egfroactuisoend ilnetaor nmonrge ipnr

We hope you find this resource a valu
effectively speak about and explore th
resonate with and engage your student s.
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Toget her, |l et6s prepare our students to
sustainable future.

The STEAM4CLI MATE team
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Overview of t he S
handbook and

Thi s handbook has been developed as part

speci fi calsleyc otnadrag efteisncghe o ks . I't aims to equi
insights needed to effectively introduce fi
utilizing STEAM pedago@g¥2a oydamitlblatt)ie eursd au
and influence their deeper engagement with
Chapter 1 provides an overview of the c¢cli ma
sets the stage for further di scussions and
foundati onal knowl edge necessahmygl foemgeagddr es
Focusing on pedagogical practices, Chapter

enhance climate change education. I't offers
into STEAM subjects and explorttbasehdel banef
approaches within the context of climate e
authentic context alive and as a basis for

ChaptfeocBsésvensignificant challenges rel at e
2Sustainabl3® Hdwdidniige setfyects of high teape
5. Sustainable food. These challenges were

STEAM4CLI MATE partnership and were selected
partners. The chosen topics were more in i
educational settimgss obuittitbaly aspoectsddof c
relevant, needed and i mpactful. By focusin
teachers with accessibl e, straightforward

vi deosot haenrd resources. These materials are

complex issues to students in a manner t h
reflection on potential solutions.

The handbook is designed to serve as a bri
five challenges in the classomopr @djoeenhg.aglitn
progression from familiari ziwel ys tiundveomltvsi nwgi -
projects centered on t hese chall enges. T
understanding of wuvddecpphnneg BUEAMI so emp:
their ideas about cl i mat et icrhganwiet efd eco mmet
activists, the initiative gains an authent
opportunities to meet individuals who can h

y



The Cl i m

Understanding Our P

This chapter provides an overview of
current Threpacltismate <crisis represent
pl anet currently f arceelsat[eld] .e vReenctesn tg |co
accelerating pace of <change.
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GERMANY

Same year, Germany experienced sever a

climate change. One notable event was

22, 2023, across various regions in G

"Lamberp't esksouns y st em, brought wi t h t

hail stones, and heavy rains |l eading t

areas such as HesPahaandaRbBin&@handtor

they disrupted tradhispioat atbabdbn, seitvhcte

Il ocal transport affected in several

abowaeerage fire danger throughout mo ¢
conditions, |l eading to heigtheeénad iwhl

carbon emissions from wildfires, wi t |

emi ssions in at | ea[s@8] the | ast two de
FRANC e —
I n recent years, France has faced increasingly 1
public health, agriculture, and ecosystems. The
with temperatures ofteal exceedldqg dOgrdegs eEahiCe
causing widespread concern. Cities |like Paris e
health risks for vul nerabl e popul at i oensi sitn cnlgu de
Additionally, France has experienced altered pr
and intense rainfall. These changes significant]|
and | andsl i des, afofneicct isntgabliilvieesy and econ



e notices tbhaatn dt h+e2
he av®rame Hf35 is
i nformation about
mperatures alone is n
nsequences of this <c¢h
| asdai great but terri
enomena, wi t h extreme
mperatures [7]. The ho
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conditions not in summer but
when i tidtsdshoaxtraemihgn hot ¢ g
extremely col d.

The combination of extreme temperatures
l eading to reduced agricultural yields.
coupled with intense summer rai n, have
farmer s, threatening food security and
The fluctuating rainfall patterns have
experienced extreme variability, withlh ¢
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Climate chang
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the world serve as
rapid change [2]. (
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Attributing extreme weather to
climate change
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Wh a t I s c¢cl i ma

Climate crisis (or climate em
5 years to emphasize the urge
climate change [12].

However, unli ke the term fieme
as a situation that describes
t hat emphasizes how critical
somet hing can be brought to a

Therefore, the term climate ¢
situation of our planet i s at
conditions and climate data s
point in terms of the viabili

The term Aclimate <crisiso wa
Paci fic to raise awareness of
is threatening the exKkisdweme e5

Figblader t
sl ogan fiWe

drowning, wi
Fightingo p:
i slands i n

Oceamrn of
threat to
of many

the stead

| eved s

s
y



Wh at I s c¢cl I ma

Climate <change i s uded mt ¢ h ar Greenhouse
temperature and weather [ 13]. ( GHG:
For centuries, it has been ca
as changes in solar activity
[13]. Howernv erhe | ast two cent GHGs are gasses
t he mai n driving force. On e 0] at mosphere that
of fossil fuels such as coal . These gasses coO
amounts of greenhouse gas emi di oxide (CO2),
in temper aot urhees adnwoeu ntt of heat nitrous oxide, ¢
on the Earth [13] [14]. and wat el

War miimsg not the onbfy cbhnmagdd
Extensive drought s, water shc
l evel s, fl oods, mel ting pol &
declining biodiversity are an
change [ 11]. Consequently, al
i mptacon the quality of human
production, housing, security

I f hdamamced climate change p
the World Bank predicts up tc
2050 [15]. Currently, one per
every two seconds, adding to
gl oballThye DW documentar y Fsguir
explores the root causes of t
weal thy industrialized nation
the Global South [15].

...-H!I““‘

Up to a billion people may be displaced
by climate change in this century.

Fig6:Se il |l from DW doc (| fe.
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Greenhouse gasseE

and Emission | mg
To maintain a viable climate
exceed 1.5AC by the end of th
is done i mmediately, it is es
up to 3AC. To avoid such outec
be radically mi-tneminhzgdal Ai s hd
emi ssions by 2030. This <can
energy systems, such as sol ar
out fossil fuels [13].

Adapting to clin

Adapting to the impacts of c
compl ementary strategy to red
a spectrum of actions tailore
climate change on our communi
[13][17].

On a smaller scal e, simple vy

planting native vegetation a
capture and managing waste t
and |l ess prone to disease vec
sustai nabdiengbsu t hat a+éfnofeal
capable of withstanding extre
Furthermore, upgrading urban
can reducetetrhme cloeng and dang
i ncreasvergd ywesat her events. TI
of adaptations that can help
ecosystems, and ensure a sus
generations.
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Why cl i mate c
education?

A United Nati ons (UN) iwe basically ha
education as a key ast¢ mitigation, adaptat
climate change issues. e e e e SO O

. . what the mix is go
climate chgnge ec.iucatlo mitigation we do, t
change their attitudes be required and the
way for decdios mens. Ho we wi ||

researfcohunNd2]t hat 47% of

John Hol dren, 200
frameworks from 100 cou

Ameri can Assoc

to climate change. This Advancement ¢
| ocal reports. For exar
4thmost popul ous provin
reported inadequate edt
And while 95% of pri mar
teachers believe it i s
climate change, |l ess th
so. At the same ti me, b5

students (al most 70%) s
climangecha [4].
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The problem of

c |

| mate change

Based on recent studies

climate change is not in
the fear of causing dist
students. Another reason
climate change and i nmp|
agents of change is the
be misinterpreted as pol
climate change is not a
teaching about environn
chall enging, it can be n

a mape of strategies.

A climate change topic
spaceg F[ 8lir et hlee probl em
solution space. A good
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students identify severa
be taken, while promotin
based | eaalndmgsuggested
promising strategy that
common | anguage and und
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STEAM4CLI MATE pedagogi
STEAM pedagogy

STEAM (Science, Technol og
Mat)hseducati on can offer

climate change education
develop a comprehensiv
understanding of <climate
equi ps students wi t h t h
creativityumderdsetdantdo t he
climate change and t o c
solutions. By bringing to
thereby fostering interd
education encourages stu
innovateboamd ecalclradass di s
them to tackle the chal
effectively [6].

Each component of STEAM e
to address climate change

SCIENCE

Can help to understand the scientific principles behind climate change
(e.g. greenhouse effect, carbon cycle, impact of human activities to the
environment)

TECHNOLOGY

Can help to explore innovative technologies for renewable energy, monitor
climate related parameter, propose sustainable solutions

ENGINEERING

Can help to design and build solutions for climate resilience, energy-efficient
systems, and sustainable infrastructures

Can be used as medium to communicate climate-related messages, raise
awareness & inspire action through creative expressions

Can be used to analyze climate data, model climate scenarios and
understand the mathematical principles underlying climate science H N




However, STEAM education -i
f ocused eorriseunbtjeedctappr oach,
can al so i ftoesrtcirsci plinany
intersectoral efforts. Ef f
recognize its nature as an
extends beyond the endeavo
essenti al to understand t
confined tocowveredgcat dr su

Why STEAM?

By combining components an

approach to <climate <change
benefits ar e maxi mi zed. T
change, students have an o
explore scientifi ct hceo nicretprt
our planet's <c¢climate syste
altering this balance, anc
which technol ogy, engineer
can offer solutions. Convel
al ar meod bhywterested in clin
gl obal i ssue can serve as

STEAMel ated concepts. |t pr
understanding and solution
technology, engiatbemagicart
appreciate how these discig
coll ective response t o er
essence, climate change

education can dynamically

a generatoomedof monfi vated,
thinkers prepared to addre
change [ 6].



STEAM4CLI MATE pedagogi c

Aut hentic Learni

Aut henti c l earning i s a

emphasi zweosr Irde,alrel evant exy
of the | earning process. T
| earners in tasks that mir
of real i f e, enpbyr &dierg
knowl edge in meaningful, p
of authenticity goé€sevbeely oanp
of concepts i n cotnt f inved v

engagement wi t h genui ne o
approaccmhdesc,old aboration wi-t

[ 8]. This perspective not

relevant and engaging but

thinkingsopbvobgemkill s, an
among | earners [8].

Connecting aut hentic l ear |
authenticity to climate et
integrating these subject:
mul tifaceted challenges of
students might engagqdrien t{
analyze | ocal environment a

solutions based on their f
ideas through digital me d i
wor ki ngwonl dea@arkrobl ems rel a
students hceani nspeaectt of t hei

knowl edge in action, foste
the subject matter and it:
communities. This approach
experiences and prepar es et,
and motivated participant

environmental <challenges.




STEAM4CLI MATE pedagogi

Proj-Raded

Pr o jbeacste d l earning

experiential approach to e
engage deeply with climate
solutions [9]. Here i s ho\
climate change awartineistsy ai

actions:

o,
ﬁﬁ

PBL
EEEETI

Student s have the op
aut hentwor,| o ecaldil matee |

Critical thinking

Student s
& solving

ar e

Student s
change

wor k
i ssues

toget he

Learnin

( PBdn «

Creativity &

Studemtes encouraged to
i nnovati ve solutions
i deas

St udecnans
actions
t heir

actively <con
initiatives,
| earning and be

H O



| nPBL student s actively e
demonstrating new knowl edg
in a variety and/ or -om @aml
including [9]:

COLLECTI ONS

Students gather and catego
change, such as different
samples of plant species a
phot ographs documenting en
ti me.

PORTFO&I O

These serve as evidence

understanding climate <chan
research on carbon footpri
energy, or reports on | ocal
DESI &N

Students create technological ¢
at exploring climate chpoger ¢ @
purifier, a model of a sustaine

RESEARCH PROJECTS

Through designing studies, accessing in-
students explore topics |like the i mpact
oceans in climate regulation, or the eé&te

PLANS OR PROPOSALS

Students apply logical thinking, research
such as a community initiative to reduce
schaolde composting program, a denaahedmot



SI MULATBI ON

By participating in contro
mi mi ¢ -wo elad scenari os, su
environmental disaster res|
sea levels, students gain
climate cha-mgkigdeci si on

EXCAVATS ON

Student s engage i n di scov
related to historical cl i
samples that reveal past ¢
show the i mpact of past c.l

CONSTRUCTI ON

This involves the physical
climate change, such as bu
system, creating a school
constructing a model of a

SERVI CE

Students develop and apply their -s
related initiatives, such as organ
recycling program at school , or ed
conser.wation

AUDI TS

Students collect and evalwuate primary dat
an energy audit for their school to ident
the biodiversity in a | ocal par k, @Ir 0 me

conservation strategies




By integrating SITEEAMstedar
wi PBL students can achi e
climate ahaoeessenti al
participate i n -smnlnwivmg itvc
gl obal Tiksissue.approachmulp
di sciplinary teaching t
student s’ general, trans
competencies. PBustheemor
exceptionah -depotlh ,f omul t i i
comprehensive explforamiw.
vi ewpoints and through d
empowers students to eng.
and chall enge i tr sfpre@mi v
angl es




How ¢t o
to buil d

The "Low Floor, Hi gh Cei |l i
conceptualized by Seymour
Mi t chel Resnjeamphatsi aks [ftLe
environments where beginne
floor), experienced | earne
proj edtgsh (cei ling), and | e
mul tiple pathways to explo
interests (wide walls). Th
constructioni st theory of
| earnergctcohsowl edge most
making things and reflecti
The aim is to cater o diwv
engage at their own pace
fostering cr e atoil wii tnyg,, parnc
understanding of the subje
been introduced wideilgnihbu
has educational potenti al
realization of STEAM re

i mpl ement ed-om)r

l earning styl es.

de s i

fhamidlsi t at i n

gn
engageme

a

In general, the whole idea

three questions:

0 Low floors: I s it easy
0 High ceilings: Does it
0 Wide walls: 1Is it flexi
needs?

G0 c2 77




Low Fl oor, Hi gh Cei | ir
practice

An example of this approac
climate change education t
creating sustainabl e energ
start with a simple task,-

powered model (I orws tfrlaotoers)
panels convert sunlight in
confidence and skill s, t he
more complex systems, such
t hat integrates sol ar, A
sources i(lhinggh .ceThe project
exploration, from experi me
sources and their efficien
reawbrl d scenarios | ike pow
school, and/ or devel bpihg [k
picture (wide walls).

Notably, t he project can
engagement, opening up to

to reflect on their wor k.
understand how their effor
initiate dialogue amdkedidsd
perspectives (another repr

HY



topics in the cl

to
we
h o
di

Th

su
mu
di
mi

an watch the DW document a

ommunities into climate c

ntroducing Cli ma

troducing <c¢climate <change
creasingly i mportant as
ucati omdetgrntowss accompani
ch as misconceptions and
address these chall enges:s
udceceenrtt er ed teaching me t
formati on personal ly rel
bse way is through PBL =&
udent s engargeadtni viatnidess |
del s of ecosystems, trac
mul ating the effects of

i mate change education <c
e use of multimedia resotl
n wutilize documentaries,
rtual field trips to pro:
der standi nganofe.clFiomatien sct

t o under st and how cl i

|l eave their homes and mi
at hedri tciooorns. They can al s
w different variables af
fferent parameters relat

is way students are supported to VvVisl
ngi ble and memorable. I ntegrating clim
ch as geography, science, arts and s«
di sciplinary perspective on the issue.
scussions, facilitating interaction w
sconceptions, and i mplementing school
arning experience [3] [12] [13].



WAYS TO INTRODUCE
CLIMATE CHANGE TOPICS

Hands-on projects like DIY artefacts
that represent eco-friendly solutions,
ecosystem modeling, weather tracking,
greenhouse gas simulations and more.

|

Multimedia Resources
& Technology

Integrating climate change discussions
across subjects like geography, science,
arts and social studies. Building a bridge
across subjects and bringing closer
school members with different expertise.

|

Deliberative Discussions

Facilitating opportunities for students to
interact with climate scientists or other
experts active in the field.

Addressing Explicitly teaching an
Misconceptions Directly  misconceptions about cli

Implementing projects that have a
real-world impact on the school or
local community.

These ways can be creatively combined w

|l earning experiences. Towards this end,
how these approaches can be brought tog
stedt sd6 understanding on key challenges



The STEAM4CLI MATE
Met hodol ogy

The STEAM4CLI MATE met hodo

i mmerse students in the cr
through 5 key environment a
interdisciplinary nature o
series of stages, sit ruidteina Is
selection-on oprhajnact execut
sharing, ensuring a holist

STEAM4CLIMATE
METHODOLOGY IN 4 STE

STEP TWO
FAMILIARIZ

Help students’
familiarization with
the basics of the

STEP ONE
PREPARATION

Select the challlenge
and set the goals

challenge
STEP FOUR STEP THREE
SHARING & HANDS-ON
REFLECTION PRACTICE

Share the final results & Assign a STEAM-related
reflection upon the project and scafold the
learning initiative learning process

The STEAM4CLI MATE met hodol ogy foll ows 4 st
steps have been designed in a way to all ow
and update new educational <cycl es



PREPARATI ON

l1Challenge selection: The
chall enge and sets the tea
the classroom dynamics, st
2Selecting methods and res
how to introduce the challl
t he introductory STEAM4

resour ces.

FAMI LI ARI ZATI ON

3The teachers set up the w
practice the exploration ¢

selected challenge, pr omot
critical thinking. The aim
familiar widg hr &leayt eads pteac tt h
engaging way (i . e. t hrough
expert, a video that call

sessions and mor e)

HANDGSGN PRACTI CE/ PROJEC

4 This step revolves around
on project where STEAM di s«
awareness. Each group is al
related to the selected en

5The groups fRPBlhpwioagchhwo
projects while the teacher

6 Establi shment of checkpoi
set to monitor progress an
projects stay on track



SHARI NG & REFLECTI ON

7.Studentsd6 final projects

into public with the suppo
organized for students to

own narrative around cl i ma
of sharing nanndg.peer | ear

8.Studentsd feedback and €
enabling continuous i mj
STEAM4CLI MATE | earning i n.t.

The STEAM4CLI MATE approa
act as guides on the si
process by ensuring tha-
tempor al structur e, wi tt
deadlines being met.

Teachers are also encour
bet ween di fferent subj e«
change topics from mul ti
rel evant coll aborative
teachers and experts in
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The 5 Clim
Chall enges anc
them in

This chapter presents the five
STEAM4Cl i mate handbook focuses

These ar e:

1 Energy production
2Sustainabl e Housing

3.Bi odiversity

4 Ef fects of High Temperat

5, Sust ainabl e Food




Not ati on

As you move through the handb
following icons (usually in t
indicates a dominant subject
core practice being emphasi ze

e Enginece .—,& Arts

NN

<)
Technol ‘;Q;Xs ci e/nRhey s

S
& Chemi st

i

Mat hs Soci al Sc

[
&~
-‘.’_¢|mp|emen %Science/E

T Scenario

0 Tips and

|0% Cl assbosesmug¢s
™ Tal k with ex

Gl ossary



NOTE FOR THE TE

For each chall enge, t he har
description that introduces t
concepts. These descriptions
and current research, ensurin
val i dbaasredd oeworrledalf acts. Addit
highlights methods to mitigat
possible solutions. Thi s apr

comprehensive understanding ¢
chall engehebuitdnhigdénce to i

their students in an optimist
Then, each challenge includes
met hodol ogy, and a series of
aspects of the challenge thr
di sciplines. These activities
amogn students, encourage the e
ways t o i ncor pomr atppraoalkan dtso
facilitate their i mpl ementat.i
diverse resources, such as im
interviredvesd regeci fically for

Teachers can select from the |

needs, ti me constraints, avi
interests, allowing for flexi
education into their teaching
To provide further inspirat
i mpl ementation examples that
activities in hypothetical bu
Each challenge is linked with
provide studendrscowiptals siamg aai
l earning experience. Students
of climate change and its <ch
wor k., nal wsias, computati onaln
design and prototyping, t hus
with a positive impact on the




extensi ve
transport,

Energy is wused
as i ndustry,

forestry. At a global I e
by burning of fossil fue
which produce | arge amo
emi ssions, |l eading to a
due to the amount of hee
t he Earth (i .e the gre:
energy producti on accou
greenhouse gas emissions:t
61.2% daffi el €y producti ol
fossil fuel s, 29. 6% fro
9.2% from nuclear source

Non-renewable sources of energy

DESCRI

PTI

To keep global warming b
it to 1.5AC, radical <che
needed over the next 30
fossil fuel consumption,
| oowand zamrdon energy
i ncrgastihne us e of el ect
energy <carriers [3]. Cl
halted i f greenhouse g
stabilized [1]. 1t is th
reduce the production of
to stasitvenay using alter
that wi || bring emisséen
These alternative ener g)
af fordable for all count
energy problem is energ
many peoupnlde tahreo wor |l d t o
wood) that are harmful t
in order to meet basic d
etc.) [ 17 . Findings suct
United Nations for the
which mrescdomgai ficant inci
and I o
y

production of g
(photovoltaic) h
(combined
generation

and
wi-fa h d o #cheerob olno v
technol ogi es,

modern biofuel seodurtc® s a |
37% of gl obal el ectric
encouraging in terms of
environmentally friendl"
sources. However, we are
this shift needs to alalpy
countries with huge emis

oy



DESCRI PTI ON

As mentioned above, suc
renewabl e energy source:
power, hydroelectric pov
energy, tidal power and
energy for instance car
technol ogies ssblbah pance
photovoltaics, and used
me et everyday needs, fr
generating electricity
harnessed through wind t
produce electricitiycdgs,].
ar e renewabl e and wi del
considered as alternatiyv
for al | energy systems
chall enges including t
mar ket and operational ¢

hydropower

a7

Renewable sources of energy

From a technical point

conditions, current re:
mar ket scenarios show th
renewabl e energy source
producti on, and especi al

[ 3]«
to be

&bl ener gy
taken into

systems
account

Wind and solar energy al
sources and probably the
mitigating and confront|
chall enge, but much res
successfully use t hem
productibhedveutbque cha
ar e highly dependent ot
variables that can | ead
and/ or l ong term [3]. E
critical p arzemeot eern efragry r
needs t o bset wdired ufldry pr
energy systems. Finally
consider the surrounding
energy infrastr uscctaureess o
wind farms etc.) are p
i mpact on matee |I[oX]a.l cl i

Measuring eddregeneTphgy we
dai ly i ves is the rest
across the energy <chain.
roughly divided into fou
final and useful energy.
avail abl e ismupcemarny. ge
etc.). Secondary energy
when pri mary energy i
transportable form (e.g.
Final energy is the ener
by a consumer (et rgi.c idtoyne
Usef ul energy is the en
desired output (e.g the
the kinetic energy of a
these stages there are s
the efficiemgy o¥staemm.e nE"
has | osses by also prod
estimated that the | osse
the wuseful energy produc
bet ween 64% and 75%. Re
identifying and ciimmrcao\eist
i mportant step in mitiga




LEARNI NG OBJECTI VES
]

I n this section students w |

nNterdiscip

l1.Basic sources of energy f ocus

2. What -claovbon -aedoneher gy =,

3.What energy chain is

4 . What i s t he i mpact of :
greenhouse gas emission SE 1 e

5.Why it is important to Engine
energy

6. Why it is important t Techno
inefficiencies in energ INE

They wil/l al so be able to:

l.ldentify different forn
renewabl e, | ow carbon e
2.explain how energy pr
concentration of carbon
.l dentify different stag
.Propose solutions to
production probl em

W

METHODOL O

Met hods for introducing th

T brainstorming

f running experiments

f representation of infor
engaging presentations

T talk with experts



| MPLEMENTATI ON SCENA

Maria is a middle school

introduce her students to
production. To engage her s
and inspire them to act as
Maria is thinking of start

She divides her student s
encourages them to search t
sources currently wused in i
i magine how t huwelsde bseo urew®sc ¢
or how they can be substit
energy such as sol ar power
introduce her students to
production, while paving tt
how students can act to mi
researching turbine windmidl
could build one to use the
of their school or their ct

To help them better wunders
behind t his chall enge, s he
teacher to run some exper.i
hoping that wildl inspire s
concepts i n aormotrec hanrotl iosgtii
create an interactive proj¢




PROPOSED ACTI VI TI ES

ACTI VI TY 1

Rai se discussion on avail a
their use on energy produc

The aim of this activity

through brainstorming and
energy sources that ar e

energy. Ask your student s
sharing some of t hheow otlhl eom
of the suggested videos t
di fferent energy sources,
and how they are used to |

act | v | t y stu d ent s WI | I b ¢ Majority of Burning of fossil fuels
an d d | s a ,d vaat h g &efNeo g y sou Greenhouse gases (coil, oil, gas etc.)
why it is important to ma
energy sources. They wil/ Extensive droughts
termscaowon -aedonsburces /’
water shortages

- / intense fires

Steady rise in __4 rising sea levels

. . . temperature = floods
Possible questions to i %meltiﬂgpolarice
\ catastrophic storms
What are the main sour. declining biodiversity
T What are the main foss
energy?
T Are there any other e Figure 1: Examp
energy production showing the co
9 What a«erbow -asdonsbur burning f/
you name some?
f Why is it important to
renewabl e energy?

=

Links to videos and n

t he dial ogue

Y Fossi lIhtftupesl:s/:/ education.nationa-l ge
fuel s/

1 Fossi lhitftupesl:s/:/ www. youtube. com/ watc
f Nonrenewabl e energy:

https://education.nati onalemeownrbd el

energy/

1T Renewable energy sources:
https://www. youtube. com/ watch?v=aGi
Wh a t i s wihitdt pesn:e/r/gwyww. yout ube. com/

Wind emertgwy: / / www. yout ube-. lcolmd wat ¢
Sol ar eénemoey:// www. yout ube. com/ wat
Hydropbweps:// www. youtube. com/ wat c
Ti dal Iptotwes::/ / www. youtube.com/ watc nH

E I EE]



https://education.nationalgeographic.org/resource/fossil-fuels/
https://education.nationalgeographic.org/resource/fossil-fuels/
https://www.youtube.com/watch?v=zaXBVYr9Ij0
https://education.nationalgeographic.org/resource/non-renewable-energy/
https://education.nationalgeographic.org/resource/non-renewable-energy/
https://www.youtube.com/watch?v=Giek094C_l4
https://www.youtube.com/watch?v=_8DtGAp1fyI
https://www.youtube.com/watch?v=Z5c50-_hcD0
https://www.youtube.com/watch?v=yFwGpiCs3ss
https://www.youtube.com/watch?v=q8HmRLCgDAI
https://www.youtube.com/watch?v=VkTRcTyDSyk

ACTI VI TY 2
Energy production and its
and the -Rleicmatae i ng Greenhou

The aim of this
environmental iimpact of cu
their use affects climate.
around a discussion as we
you and your edruaetnd st hwa |
effect, maki ng this conc
experience. I f you are no
consider inviting the Phy
rocess and emphasize som
uring the, ex@erdarengncour
o record temperature chai
emperatures affect cl i ma-
his experience to discus:¢
n
0
n
0

activity i

d in particular the <cai
ssélls, fucontribute to th
crease the amount of hea
swit<chrbonlizew onether gy

Possible questions to i

T How burning fossil fue
of CO27?

T How t he concentration
change?

T What i s t he greenhous:

i mportant to reduce ca

Links to videotshathdcanath
the activity and the ex|
T What is the greenhouse eff.
https:// www. yout ub-BnoObl@m&al
f Simulator presenting CO2 c.
https://climate.nasat.iqme//i\
machine#
Fossil fuels and CO2 (need
https://ourcli mateouBfutur:
iGreenhouse effectodo simul al
https:// phet.colorado. edul/
effect/ about
fiwhat causes air pollutioni
https://climat-phkidsthnasa. g
Greenhouse effect explainei
ttps:// www. youtube. com/ wat

A“AI\'“"' o

“Greenhouse gases” like carbon dioxide
trap heat in the atmosphere and keep the Earth

P Pl ) o11/1ss ] @E & (@ O I3

Stil
effe
mi nut

Figure 2:
iGreenhouse


https://www.youtube.com/watch?v=SN5-DnOHQmE
https://climate.nasa.gov/interactives/climate-time-machine
https://climate.nasa.gov/interactives/climate-time-machine
https://ourclimateourfuture.org/video/chapter-3/
https://phet.colorado.edu/en/simulations/greenhouse-effect/about
https://phet.colorado.edu/en/simulations/greenhouse-effect/about
https://climatekids.nasa.gov/air-pollution/
https://www.youtube.com/watch?v=VYMjSule0Bw

ACTI VI-EXPERI

Materials for

MENT:

Two identical transparent
soda/ powder, vinegar,
two digital ther mometers

Greenhouseexddreichent des

t his
effect

The aim of
greenhouse

experir
and hel

the high concentration o
affects the constant ris
Eart h.

1Fill one container with
2To produce CO2, mix the
in the one container. CO2
3Pl ace a digital ther mome
and cover them with cling
4 Then, point the infrared
and observe the temperatu
digital ther mometers.
5The temperature in the c
wi || ri se quite quickly,
war mi ng' effect of CO2.

recreating

axndn

t h

demons
exper.i

Fi g3ndenage
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ACTI VI TY 3:

Reducing the energy use/ was'i

YY)

this activity students

ergy systems and the amo
i 'y Sbhaosw st.o your S'padentc
nterview with an EIl ecthadrc
thetnhe | ink to the Go(olgilne
d ask them to click on ttF
the simulator for 20 mi nu
simul ator, student s wi | | I
household energy system car
are not i n use randdu cheow htihse"
by doing simple things, suc
appliances when they are n
when | eaving a room.

The simulator starts by astk
of rooms in their house (i

answer some gquestions such
do you typically keep |light
actions |likeumbaplofjgappl!l B¢
their i nput (e. g. hours a
unplugged appliance) they
interpreted in terms of CO
become aware of the amount
on a daily basis, and ther
can be avoided, simply by «

When they have finished ir
encourage your students to
energy waste, and actions

Figur

|
Possible questions to i

Energy act

f How many appliances ar
basi s?

T Are you aware of the e
el ectrical appliances

T Did you know that an eI'
energy even when you ar
you do to reduce this

Links to videotshatndc arath
the activity and the ex|

c{sroiucricteys and useso,

s:/ / www. youtube. com/ wal

|l e Openness project:

s:/ / yourplanyourplanet np
r

s

view with an electrici
:/ / youtu.be/ 8nl Ph5TgJ]|



https://www.youtube.com/watch?v=ja8U4bFhEGQ
https://yourplanyourplanet.sustainability.google/
https://youtu.be/8nIPh5TgJFs

ACTI VI TY 4:

Where does the electrici

can it be measured?

The aim of this activity i
source of electricity and
Starting with a |light bul b
make sketches/ diagrams of
source ofyehsctfrairciback as
Through the sketches and d
during this process stude
concepts rel ated t o ener |
generation as well as the
reveadloisnsges and inefficienc

After the end of the acti™i
3rd andpa4t of the #HAlnteryv
Engineero to furthelrhidi saccu:
be combined with activity
mi ght change if a renewabl
instead.

Figsrseill from the videos fAlntel

Possible questions to i

T What is an electrical

T How much energy is nee
bul b?

T Howdi fenérypes of ' ight

energy consumption?

Links to videotshathdcamath
the activity and the ex|

Power sour:betasetivictganet. org/resource
AEl ectobarces and useso

https://www. youtube.com/ watch?v=j a8U4b
I

h

h

nsighaa etemtri:chal pen/g/iynoeugm . be/ 8nl Ph5T
s://youtu. behtutn@BsQ8/WEMWRwWtYu . be/ pl bWdhO2v £
s:/ /youtu.be/ SO0gqVsj 0mfg

nc


https://cleanet.org/resources/41901.html
https://www.youtube.com/watch?v=ja8U4bFhEGQ
https://youtu.be/8nIPh5TgJFs
https://youtu.be/un3Q8wEW2qY
https://youtu.be/plbWdhO2vS8
https://youtu.be/S0qqVsj0mfg
https://youtu.be/8nIPh5TgJFs

ACTI VI TY b5:

ATal ko with experts

The aim of this activity
chall enge of energy produc
by experts, scientists or

Bel ow you can find the recc
Al i misis, who tal ks about
establ i shisng emendinudmt ur bi ne

A

Uend” § RS

Figérseill from the

Watch the interview and
the cl ass

T How do wi nd turbines
communities in Peru ac:
T What changes do you th
mi ght experience as a
T Why did the expert emp
renewabl e energy solut
T Based on the expert's
you | earned about the
in sustainable develop
1 What was the biggest t.
interview?

Link$ heodedD the intervie

f Limkt:tps://voutu.be/ 1HKZF



https://youtu.be/1HkZFg0ikm8
https://youtu.be/1HkZFg0ikm8

ACTI VI TY 6: éﬂ

With Arts as a Lens

Using arts as a |l ens, stu
bet ween Science, Technol o
expression. This approach

but al so deepens student-s
related concepts.

|l deas for Arts I ntegrat:.
Resource Exampl e:

Use the AarBriicedfe Hi story ¢
Artiste connect the histo
wind energy with STEM top
evolution of wind energy
wi mpdower ed boat s t o mo d e
highlights key devel opmeinlt
in China and Persia, the
17th century Netherl ands,-
generating wind machines
article also brings forwail

energy, iwn mldecdiitrcdher s i n
kinetic scul ptures byAnctohnc
HoweFostering i nt erCdhil d caibp
with colleagues from diff
l earning experience by in-

and expertise.

Fi gar e

AThe Mill o6, p
Dutch painter
van Riin



https://artistsandclimatechange.com/2018/04/23/a-brief-history-of-wind-energy-for-artists/
https://artistsandclimatechange.com/2018/04/23/a-brief-history-of-wind-energy-for-artists/
https://www.howeart.net/
https://www.howeart.net/

ADDI TI ONAL TIPS FOR

Fostering interdisciplin.
Coll aboration with <coll eag
enriches the | earning expe

perspectives and expertise.

Community engagement

Engaging the community and
provide studevrotrd dwiithnlsi gbat
knowl edge about <climate ch:

l deas for Community Enga:

Guest Speakete: experts to
their experiences and per s|
and renewabl e édraersgyf igocurha
can inspire and educate st

I nt eracti veEnSceosusriaognes: st ude
guestions for guest speake
interactive and engaging.

Mul ti medi a Béaaurshes:it vi de
with experts to provide ad
deeper understanding of the

n o
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DI'Y Wi nd Tur bGlniec kp rboegj | eccwt :
STEAM hamdpr oject that 1is
chall enge.

(%’ DIY Wind Turbine
e 4

N\

Co-funded by
the European Union

htt ps: fsippprceejse ®tu/ s4ct st eal
t ool kit / s ttecaarthkeviitinmartbei n e /



https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-diy-wind-turbine/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-diy-wind-turbine/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-diy-wind-turbine/

GLOSSARY

Energy car rsiudrsit ance (fuel
phenomenon (energy system)
can be | ater converted t
https://en. wikipedia.or g/ wi

Low car bomatfeireil ®l:s t hat pro

than fossil fuels

Mi crodrimdcrogrid is a grou
and distributed energy res
controllable entity with r¢
Net zer o mdtueerlisal t hat pr c

emi ssi ons

Tur bianenachine that transfo
energy into electrical ene
includes a shaft with a ro
and an electric generator

driven by water ,uswinngd,t hoer r:
Within the generator, a ¢c¢c
inside a | arge magnet. As
metal coil within the magn
current through induction.
Wi nd enerlgeyx:trical energy
mechanical energy of a TURE

action of the wind.
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DESCRI PTI

As mentioned in AEnergy

Housing is one of the th m
emitting sectors in the ZERO NET BULDING FOR GREEN TECHNOLOGY
buil dings accounts for

emi ssions, of which 10. ¢ ) B ep— * =
buil didngs 6&n from commer ¢

addition to this energy

from fHfAoperational o faci

(heating or cooling sysi

there is a significant a

constomuctCiar bon emissions

of buil ding materials,

aluminum account for 37%9

I

n t er ms of operationa
strategies adopted in re
sustainabaler @ady | ed to
emi ssions, and it is est
continue, emissions wil/|
over the next few decade

In general, and in rela

there are four common f Wa t ti d .
efficiency, water conser ater conservation est
quality and sust ai nEambd re rainwater harvesting sys
efficiency refers to st but al so t he adopttoiloen
consumpti on, such as the llandscaping ldeas (teo.l'ge.
efficient systems and re plant§) can 'have a majo
sol ar panel s, wind turb supplies [rB\dl.roInnrrdeonotral_eq
integration of smart tr egc th_e health of the re_S|de
uUse, as wel l as the us. using de§|gn strategies

prevent odhs,at rdsul ting ven'il!atlblon totcrgatle a
emi ssions and clons tt hsiasv idni sustaina e matertats IS
install ation of recycl.i are raebneew and recycled,

(especially in flat apal be produced, and i deal[l3y
strategy [4]. p o



DESCRI PTI ON

In terms of building mat
done. Some mitigating ac
this direction include

extraction and productic
switching to renewabl e 3
can be used for the crea
[ 2] . Clay bricks for incs
According to the British
carbon emissions associ a
clay bricks are | oweid tthh
production of concrete b
UK, the carbon emissions
have been reduced by 8 Kk
2021, whil e it i s esti me
be cl osezetrm rbegt 20%0 v
promi sing sustainabl e ms

recycled concrete, ramme
are globally used as al't
houses, and somescitimesiag
[3].

However, housdimlgmd®esa 8k
i mpact on <c¢limate <chang
climate change [6]. Extr
rainfall, fl oods, wi | dfi
ri sing sea | evel s, t hree
coastal areas afFsonthebka
to vulnerable communitie
included in the AGuideld]
the Right to Adequate H
suggests among other t h
stategi es and measures
communities living near
wel | as the need to deve
environmentally friendl

Such strategies can al s
reducing thfe pmoddesnsary
materials for new build
deforestation to create



LEARNI NG OBJECTI VES

I n this section students w

l nterdiscip

1.What is the impact of h f ocus
2.How housing is affected =,
3.How a building can tur
reducing carbon footopri :
4 . What is insulation and SWelHE
5. What renewabl e mat eri a Techno
construction
Materi al
They will also be able to:
l.explain what a sustaina
2.identify ways to mini mi
3.suggest strategies f o

buil dings
4 . suggest strategies for
natural disasters

METHODOLO

Met hods for introducing th

T brainstorming

1T experi ment with differ:«
insulation works

T representation of infor
the creation of paper m

pp



MPLEMENTATI

Nadia is a middle schoo

introduce her student s

Sustainabl e Housing. To ¢
| earning process and insp
change, Nadia considersng
session. She shows her st
sustainable buildings anc
She di scusses wi t h her

sustainabl e constructi on,
carbon footprint of build
be used to achieve such

her students into teams o
to write down their ideas
school buil ding a sustain
team to present phenar yf
exchanging ideas. I n this
her students to work toge
to create a paper model (
some of the ideas they ha

ON SCENA




PROPOSED ACTI VI TI ES

ACTI VI TY 1:

Cal cul ating carbon footopri

I n this activity, students
on carbon footprint and
based on their Iifestyle (
household). Create a numbe
live in differemtndt yhpese
l'ifestyle choices in rela
students into teams of 2
calcul ate t he househol d
characters, by wusing a fr

These cal owwel at osresr itess of
size of a house and i
guestions about daily habi
Then ask your students to
of ways to reduce t hepecrasrd

Possible questions to i

T Which parameters do yo
i mpact on a house's ca
T Why is it important to
T Which heating met hod |
house's carbon footpri
T What design strategies
home's carbon footprin-

Li nks

to videos and n
the dial

ogue

f Eart hGen Carbdont@alcdudleatraohgenw

resourceshtaubanor /

T WWF FootprinhtCabkcul dbotprint.
T 8Billion Trees Household carbo
https://8billi-wortsedesd.ictossbcoasr dbiop

foot-paloatl ators/ househol d/



https://earthgenwa.org/learning-resources/carbon-calculator/
https://earthgenwa.org/learning-resources/carbon-calculator/
https://footprint.wwf.org.uk/
https://8billiontrees.com/carbon-offsets-credits/carbon-ecological-footprint-calculators/household/
https://8billiontrees.com/carbon-offsets-credits/carbon-ecological-footprint-calculators/household/

ACTI VI TY 2

Di scussing about sustainabl

The objective of this acti

the term Asustainable buil

to reflect on design strat

coul d show tthtee vdéldesos il nt

Architect Engsionneee r ® h oorrt/ awn

sustainable buildings and

t hem. You can then discu:

met hods presented and the

sustainable buildings. At

can dividet$ hientsé utdeams of

team to write down some d:¢

school building sustainab

engaging, ask each team t

plenary. are contrlbutlng to the chmatcns’
— i at I

Possible questions to i

f What is a sustainable _ . .
f Can you name some des.i F'g‘l"fatt'e'r'i;I”?s’mma'ntc(
a sustainabl e bU|Id|ng‘ Constructing
f Can you name a sustai
city?
T Why do you t hink it
sustainable buildings?
Linkssedul mat er i ail and

. . . STEAMACLIMATE
T I'nterview with an Architect
https://youtu.be/ UBMNDRNNMHC 4
T Best Practices for Sustainabl
Construction/ Green Building Fig@areStill fr
https:// www. youtube. com/ watct Ainterview with a
T Building materials and the cl
feathutrteps : / / www. vyout ube. com/ w
T Greywater recycling:

https:// www. youtube. com/ watct
T Energy Efficient and Sustainse
East Aftrtipcsa:/ / www. vyout ube. com
ul CmTM
10 sustainable Global Home D¢
https://www. novatr-hoomdkebli-gghk:s
rends

py


https://youtu.be/U8MNDRnnmHQ
https://www.youtube.com/watch?v=oFMV3e4yYL8
https://www.youtube.com/watch?v=igST9xrXi4o
https://www.youtube.com/watch?v=y8kipgTJDUw
https://www.youtube.com/watch?v=kXmq-uICmTM
https://www.youtube.com/watch?v=kXmq-uICmTM
https://www.novatr.com/blog/sustainable-home-designs-trends
https://www.novatr.com/blog/sustainable-home-designs-trends
https://youtu.be/U8MNDRnnmHQ

ACTI VI

Ho w

TY 3:

insul at -rBxp evioir ke 1Pt

The aim of this activity i
through an experi ment, how
i mportant to use insulati ol

how the temperature of a g
changes whenwrtapep ecdu pi ni sdi f i
such as foil, bubble wrap,
out this experiment you Wwi
t her momet er for ' iquids an
students to wrap the grliaaslss
pur e hot water i nside. [t
temperature of each cup us
Ask students to write down
the results. Alternatively

bottom si de iofff etrheen tc unpa tienr id
inside the cups and place t
your students to measure t
after 5 minutes, write down
the results. This experimet
how different materi al s o
l onger peri ods of ti me, w
concepts of heat transfer
the end of the experiment,
students why iomgw@ahnat i anai o

Materials needed for th

Several glass cups, a kett]l
pl astic/ membrane, a t herm
cold/ hot packs.

Possible questions to i
Howoes insuPRation work

1
T Why is it important? to
1
il

Fi gar

Layers of

How is heat? transferre:

Wh a t mat erials are goo

Links to videotshathdc arath

the activity and the ex|
T Facts abouthtitmsul/dtwiwovn f unki dsHK adtve/. ccfuoandi/tasgesalr & ¥
T Stay warm with thhtetrpnsal/ /iwwswu |sactiieonma:e b iu v id iwi@g-amb ¢

witherimdul ati on
I nsulfatti ps:/ / Kids.

britan

.com/ students/ ar

How ani mal s

= =

ni ca
stay ltatr ms wi A ww\b

Il adbibemt i f i esacmeernic

homani mat awr-yvni bhubber/

p &


https://www.funkidslive.com/learn/curious-kate/curious-facts-insulation/
https://www.sciencebuddies.org/stem-activities/stay-warm-with-thermal-insulation
https://www.sciencebuddies.org/stem-activities/stay-warm-with-thermal-insulation
https://kids.britannica.com/students/article/insulation/275068
https://www.scientificamerican.com/article/bring-science-home-animals-stay-warm-with-blubber/
https://www.scientificamerican.com/article/bring-science-home-animals-stay-warm-with-blubber/

/l

/
ACTIVITY 4: b

Di scussing about renewabl e

The aim of this activity
renewabl e material s t hat
buil dings and the i mportanc
i n relation to climate ch
provided in thetheoelilowénygi ¢
engineer (with expertise i
materials) students can co
as <clay bricks, adobe, co
identify their advantages i
t heirroducti on but also for
al so encourage them to thi
these materials could be
exampl es of buil dings t hi
constructed by such matdeerni
l ocations in their city or
be found, and identify a n
can be taken into account
the resources used in the
Avail abialtietryi adfs ml ose to
mi ni mize carbon emissions
Possible questions to i ]

T Can you name some r?ene’
1 What adobe and rammed earth are?

T Howan renewabl e mater. FigdmHeouse made of ¢
design of sust?ainabl e from the seconc
Linkssedul materi al s:

T Letds compare bricks:
www. brick.org. uk/ up-Gadst¥ dt
Bri-Ackompar-6ui 462w 3. f 167519

T Cor k hhotutses : / / www. ar c hi-dredt
compet-i ahdpnasgge / awa-r dgi-onnhh
awar dss/oruidbiam-wd nner s/ 2h0oluds/ec o

T Al aboususatdaberabl e and enct
https:// www.thoiugmdhods®staimhi
eneredVf i-E7T N4 3



http://www.brick.org.uk/uploads/downloads/Clay-v-Concrete-Brick-A-Comparative-Guide-2022-v.3.f1675190626.pdf
http://www.brick.org.uk/uploads/downloads/Clay-v-Concrete-Brick-A-Comparative-Guide-2022-v.3.f1675190626.pdf
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-south-award-winners/2019/cork-house
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-south-award-winners/2019/cork-house
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-south-award-winners/2019/cork-house
https://www.thoughtco.com/what-is-adobe-sustainable-energy-efficient-177943
https://www.thoughtco.com/what-is-adobe-sustainable-energy-efficient-177943

ACTI VI TY b5:

With Arts as a Lens

Using arts as a | ens, stu
bet ween &Soaigéne®gdmmggl ogy,
creative expression. Thi s
creativity but al so deepe
cl i nraetleat ed concepts.

Encouragst whdaimt ssearch t hi

sustainable buildings aro
di fferent design approach
panel s, shadings on the b
rainwater harvesting syst
al so demar stust ainable buil
mat erials (such as adobe
these materials affect thi

Then encourage them to c
buil ding migmhumbeokofi ls@&c
strategies wer e adopted,
drawings otopalhubBhgate t
approaXXdiescan al so encouraa
3D modetltheoft schoaki ngui F
mat erdamd smake the necessa
buil ding. ehlviedootpaeadtsi vi ty
tander shhtoavndart can be rel a
aspecdssiodgn

Usef ul l inks to draw in

T Sustainabl e Art in AFchemnek

Spaces with @a Conscience

https://www. artistupridagiitmg.

ar c hi tcerca figrd€nrgi esnpda eyei sia-h
conscience

T The Art of De
https:/ / www. t
sust atbuwablde ngs

T Edi bl e AricThhiet eacrttu roef sust ai
https://buil di ngarpcehciititahestFu r

ofsust atbruablde ng/

ng Sustai
u-depbgnt i

Fi gbrnenage of a
retrieved


https://www.artistuprising.com/post/sustainable-art-in-architecture-crafting-eco-friendly-spaces-with-a-conscience
https://www.artistuprising.com/post/sustainable-art-in-architecture-crafting-eco-friendly-spaces-with-a-conscience
https://www.artistuprising.com/post/sustainable-art-in-architecture-crafting-eco-friendly-spaces-with-a-conscience
https://www.thefuturepositive.com/blog/art-designing-sustainable-buildings
https://www.thefuturepositive.com/blog/art-designing-sustainable-buildings
https://buildingspecifier.com/edible-architecture-the-art-of-sustainable-building/
https://buildingspecifier.com/edible-architecture-the-art-of-sustainable-building/

ADDI TI ONAL TIPS FOR

Community engagement

Engaging the community an
can provide st owdoernltds iwnist
practical knowl edge abou
sustainable housing

|l deas for Community Eng

Parental EnYawememti:nvite
work in relevant fields (
environmental science) to

experiences with the stud

School communityYdwngagre mhe
community events such as

where students can presen
the broader school commun




PROJECT LI NK

Sustainablsesohausipower ed :hou
Click bel o®@TEAMs bamtmreoj ect
rel at ed htad | temigse .

Sustainable housing -

a solar powered building

Co-funded by
the European Union

htt ps: fsipprcejse ®tu/ s4cltksteamdc
t ool ki t/ sttecaardics ti arthrbaalslien g/



https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-sustainable-housing/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-sustainable-housing/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-sustainable-housing/

GLOSSARY

Adoba:mi xture of earth a
bricks and dried in the

(https://dictionary. cambr
ado)pe

Building dmeelbapédi ng er
all the building compone
indoors from the outdoor

r that has bee
g), that <can b
ictionary. camb

Grey wwdtee
for washin
(https://d
greywater)
Rammed ebauitlhdi ng materi a
compacting certain soils
(https:// www. britannica.
eart h)



https://dictionary.cambridge.org/dictionary/english/adobe
https://dictionary.cambridge.org/dictionary/english/adobe
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ACTI VI
Studying

The
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number

PROPOSED ACTI VI TI ES

TY 1°:

bi odiversity

aim of this activity i
concept

why i

teachers
such as

of biodiversity b

t is important fc

of videos (such as

cadci alnogueatwi tthes
what biodiversit.y

biodiversity, what speci e
are their characteristics
change and why it is impor
thastivity students will n
but they wild.l al so reali ze
it is so crucial. to our ov

Possi bl e

We Hi
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What is biodiversity?

How is biodiversity re

How climate change aff.
What mitigating action

bi odiversity?

nks to videos and
tiating:the dial og

Our PliWhet is biodiversity?:
https://www. vyvoutubeSwOmKk wat ch?
What is biodiversity?:
https://www. voutube.com/ watch?
What is biidDeifverigiitom? Types an
https://www. voutube.com/ watch?
How does climate change affect
https://www. youtube.com/ watch?

Fi garse il |
Pl afi&hat

from t

i s

bi ¢


https://www.youtube.com/watch?v=US58f-SwO0k
https://www.youtube.com/watch?v=y18o0mACCQs
https://www.youtube.com/watch?v=rclOz8Fsbmg
https://www.youtube.com/watch?v=XFmovUAWQUQ

ACTI VI TY 2:

Analyzing an ecosystem

n ecosystem is the compl
hysical environment and ¢
i vemi t of space (Definiti
ense, an ecosystem can be
ntains |life and the int-e
ving forms, from a pond
rest, and whcearne Dbbei osdtiuvdeil
a basi s, this activity
y bi odiverscale i onasa
ying and analyzing th
en. Divide you studen
t thhaerdemoand ecor d -a
ng for ms, by making n«
ur es. Then as t hem
ies into different-l cai
ated, static etc.?) ahc
pecies on ot her s. As k e
esearch i n pl enary and
mphasizing the diversity
uch a-ssalae¢!l exampl e, an
nteractions that needveo
cosystem.

O T Vo T 0N nNnT T<KQOUnoO T O VAT P>
7\—9,-‘—1

Possible questions to I

T How many different spe:

1 What kind of interacti:
garden ecosystem?

T Are there any species
How do these species a
ecosystem?

f Do you t hi-lnikvitrhg@atf smroms

Fi gameé agram retr.i
fiHow does your

on the school garden e
f Do you think that the
has an i mpact on the s
Wehlnks additional mat er

Ecosystem:

https:// education.national

st em/

Ecosystem:

https://www. britannica.coml

How does your garden gr ow:

ttps:/ / www.theor g-éoeysosutror ¢ TM

ecnowWi/nt eresting diagram
spiration)


https://education.nationalgeographic.org/resource/ecosystem/
https://education.nationalgeographic.org/resource/ecosystem/
https://www.britannica.com/science/ecosystem
https://www.theorganicstore.org.nz/how-does-your-garden-grow/
https://www.theorganicstore.org.nz/how-does-your-garden-grow/
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ACTI VI TY 3:

Ani mals and plants that cont
CO2 emissions

000

There are many different s
t hat can help reduce CO2 e
students wil/l l earn about i
contribute to the reductio
either wuse t htewdtiilwi tAyB.ipoddfic
own document , and have a s
asking them to relate the
contribute to reducing emi
gui z, divide your students
to prepare a short present
included in the quiz (or f

heyeincluding informati on
contribute to the reducti ol
currently threatened. Then

resul ts of their research
i mpact of each specard ohi b

Mushroom

Possible questions to i

T Do all species contrib
emi ssions in the same
f Can you name some of ¢t}
or/ and ways t hat di ff
reducing emissions?

f How cl i mate change aff.

Fi g@nenage fr
bi odiver s

Webi ks quiz and additic

T Biodiversity activity:
https://drive.google.com/f-ile/ld,
YyYv9OAWXB5W/ vi ew?2usp=sharing

T Planti nhgt thpgp:e/:/ www. wwéd oco/rpgl. durdtp iewh
howeagdgtrcaashsa c-&k | e nrahtaen g e

Wild chtrboes:// wildcarbon. oneeart
African forest elephant:
https://www. worl dwi |I-dbi-élee phagr ts |

E ]



https://wildcarbon.oneearth.org/?page=2&page=1&page=2&page=1
https://drive.google.com/file/d/1rlPECc5tj9atogd6T9HQNy-yv9AWXB5W/view?usp=sharing
https://drive.google.com/file/d/1rlPECc5tj9atogd6T9HQNy-yv9AWXB5W/view?usp=sharing
https://www.wwf.org.uk/what-we-do/planting-hope-how-seagrass-can-tackle-climate-change
https://www.wwf.org.uk/what-we-do/planting-hope-how-seagrass-can-tackle-climate-change
https://wildcarbon.oneearth.org/?page=2&page=1
https://www.worldwildlife.org/species/african-forest-elephant

ACTI VI TY 4:

Analyzing a food chain

A food chain shows how ene
l'iving organi smot ¢ Faondt cadri
we b-sWWF)

Species on Earth
interdependent . Thi s rel a
t hrough t he food chain al
composition of many food ¢
and food webs can het @l esth
species can play in an eco
energy and nutrients (thro
bal ance of amhercofsyrsée e mi n
students wil/ explore the
exi swedretdi fferent species.

(ani mal s

teams and ask them to use
creating food chains (find
At the end of each short teze
students and nentcoo utrhaigrek tabec
categories of a food chain
how they interact, how the:
a food web, or to think ab
species in a chain becagmavh
is important to study food
an ecosystem. You could <co

with the third activity al
create food chains for the
gar den.
|
Possible questions to i
T Why is it important to
food webs?
1T What are the broad cat:

or web?

T What wil!/l happen to a

species becomes extinc-
Webi nkss food chain games
mat eri al for initiating

1T Food chain game

T Build a food chain game

T Explore Nature's Web: F

T Food chains and food we

f Marine food chains and

Fi gdidenage
We b :

from
Food

the 0@
Chair


https://www.sheppardsoftware.com/science/animals/games/food-chain/
https://www.cserc.org/sierra-fun/games/build-a-food-chain-game/
https://www.proprofs.com/quiz-school/story.php?title=1dq-food-chain-game
https://wwf.panda.org/discover/knowledge_hub/teacher_resources/webfieldtrips/food_chains/
https://education.nationalgeographic.org/resource/marine-food-chains-and-biodiversity/

ACTI VI TY b5:

With Arts as a Lens

According to the fFive ar

article, artists from dif
inspired by climate chang:t
For e X aBbpw aer, d Burtynskyos
photographing industrialdl
sparked by his upbringing
in his hometown. I n this
i mages of t he controver ¢
constructhabési Hulhai Provit
dam was intended to boost
i mprove t he region's st
construction devastated f
million peopl e, and cau:
désruptions, including Il ar

biodiversity [9].

Wot h thisouncammndseythe p
Gorges (bamany of the four
in the tortrixdziled the dial:.
biodiversity and cli mate
artwork for example, you

abouhe complex relationsh
progress amgaoint scommuni t
ecosystems. Thoughts and
al so documented and | ead

cl ass.
|
Links to the article:
artworks about cl i

e
ps:// www. ng aa.rg owal ibsltsol
Atahtaen g e . ht ml

il

Fiv
htt
cl i

FigbmrEadwar d Bulatny n#sék,y ,Thr

Dam Project, Yangt2z0e
chromogenic print, Corc
Artist), 21



https://www.nga.gov/collection/art-object-page.191472.html
https://www.nga.gov/collection/art-object-page.191472.html

ADDI TI ONAL TIPS FOR

Community engagement

Engaging the community an
can provide st wwdoernltds iwnisti
practical knowl edge abou
bi odiversity

l deas for Community Eng

School communityJ&ingage me!
partners the Earth.org [1
broader community sharing
for a brighter and greene

d DONATE
EARTH-ORG, ; ol .

Our School Partners

Calling all schools passi about inability and empowering young minds to take action on
climate change!

Earth.Org is excited to offer a unique opportunity for schools to showcase their impactful projects and
initiatives on our platform. Through our School Partners program, we invite schools to join us in
creating a global network of educational institutions dedicated to sustainable living and raising
awareness about climate-related issues.

By partnering with Earth.Org, your school will have the chance to share your inspiring work witha [ /

global audience and highlight your commitment to shaping a brighter, greener future. Together, let's &
amplify the voices of the next generation and inspire change on a global scale.

Join us as a School Partner today and let the world know about your school’s exceptional efforts in
the field of sustainability and climate action,

Join Our Schools

FigérCal | ing of Earth.org



PROJECT LI NK

Energy Flow in the Edosy
bel ow t oS TsEeleM thiaem dBsr oj e c
rel at ed htad | temigse .

2080°N
(%) Energy Flow In Ecosystem
Ny

https: fslpmprcejse ®tu/ s4cktkste
t ool ki t/ s ttecmarbdecd & ynsatt eems /



https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-ecosystems/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-ecosystems/
https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-ecosystems/
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DESCRI PTI ON

A study [ 5] of young het
activities at moderate n
the <critical wet temper
stress becomes uncontrol
the subjects reached thi
and the average <critica
bel ow t his val ue, espe
environments.

However, according to t
weat her station data by
of 35AC have already bee
regions. This surpasses
which predicted such eve
21lgtentury.

Number of days during extended summer (JJAS) 2023 with 'very strong heat stress'
Data: ERAS-HEAT daily maximum Universal Thermal Climate Index (UTCI) - Credit: ECMWF/C3S
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LEARNI NG OBJECTI VES
]

n this section students w |

1. The influence and i mpo f ocus
temperature for their o

2. The correlationr ébkeaween —
temperature and body su :
3.The cooling effect o] 2y el
evaporative cooling Bi ol
4 . The measur ement of t hi

di fferent environment a Geogra
outside temperature, Wi INE
5. The influence of physic

temperatur e Soci al

6. The difference between
and surface body temper
temperature gradient

METHODOL O

This document integrates p
the 1impact of t he Wet Bul
human body' s ther moregul ¢
particularly rel evant in
temperatures and humidlimyt
body's ability to cool its
The mpl ement ati on scenar.i

i s

t same one that you w
in t

i
h
h cont ext of the | ink

e
e

nterdi sci

P



METHODOLO

mpact of these phenomena
ncluded can also pave the
di scussion that will hel p
behind why humans have spe
Tenegpr at ur es.

I n addi tion to the descri
scenari o, which sets the b
t he Il inked project, t his
introductory activities th
topic in the clasdenbosm tod:
i

i

Thi s document wi || prepar
investigate the effect of
foll owing the methodol ogy

Here's a summary of the met
project to bridge physics

1. Experi menttahr olueggahr nsienvge r a | exnp
teach the physical phenomenon of
bi ol ogical cooling strategy for
Evaporative Cooling Demonstratio
Ev a ptoir wae Cool ing, and c) Quali
Temper atur e

2. Dat a Anmdorspor:ating historica
current research findings to den
t hese phhiysli acail c a | interactions.
notable studies |Iike those by Co
occurrence of -leexatr e me n chiutmi an s S
climate model s.

3. Cl assr oom slungtgeegsrtatoinosn:on i ncor
into classroom settings, all owi
understand the practical i mplicaltl
4. TheoreticadelDvismcausisntom:t he t he
have specific Iimits to the Wet
emphasizing the critical t hresho
detrimental to health.



| MPLEMENTATI ON SCENA

Frame story for this sc

I n the future, our earth
now. The changes wil/l pro
to find our way around a

To this end, students 1iKk
scientific project to

environment al conditions
This is the only way to d
this increasingly hostile
Wh e n l ooking at current

recogni zes environment al
ambi ent temperatures com

l evel s. These environme
constantly intensifying.
The educational chall enge
stages:

l.understanding the effe

2. measuring them and

3.devel oping strategies
(based on the measure
done) in the future.




| MPLEMENTATI ON SCENA

Number of sessi ons: 4

I n the Wet Bulb Temperatu
We t Bulb Temperature eff

critical threshold at w F
humi dity affect the body
through sweating. Scihentw
of Colin Raymond et al . [
exceed thisi ftdnr e selxalnp | e
combinati on of "temper at

"humidity dbhawe a90%"'ady o
frequently than predicted
Recent research, however,
value [5].

Hi storical data on heat w
in 2003 and Russi a i n 2
consequences of such

Furthermore, recent resea

webul b temperatures are ¢
re@gisosuch as South Asi a,
the southern coast of Nor

These devel opment s under
reducing gl obal greenhou
continuous increase in CC
the measures taken so far
are not sufficient.

Students should therefore
pl ayf ul and experimental
relevance for their own
basic pbhiyosliocgail c a | rel at
t emperiantuumiedb e gy t emper altea
practiced and internalize



PROPOSED ACTI VI TI ES
ACTI VI TY 1
l ntroduction to AWet Bulb
The aim of this activity
effect of Wet Bul b Temper
of some recent events rel a
Europe. Students will firs¢s
t hen di scuss ttehaemsr ocro nitne mtl
on emerging i ssues regar
extreme heat.
Possible questions to i
T What does this mean fo¢
near future?
T What is the | imit of wt
T What effects wildl such
bodi es?
f How can we protectioaunm
do we need to know to |
Newspaper articles:
Mega heat -War tBtaemmer g . HI Temperatures above 50 de
pul veri zed: Here it was al so become possible in
2023 2024
Link Link
BadeMgrttemberg has expe
weekend of thevgerarnsa
comparison. 38.0 degr eefd
on Sunday afternbKonriach Partners of the Xaida cd
(Karlsruhe district). heat waves in which tempsg
It wes alse Hei Am ke | than 50 degrees Cel sius
such as Mannheim (37.6 d July 2023. This level of
degrees) and Stuttgart ( Europe was al_so exceptid
of 20d3acanrding to a st
temperatures of more thdg
) ) ) al so be possible here in
According to historical
was around 38B&uate2 p. m.



https://www.t-online.de/region/stuttgart/id_100204966/baden-wuerttemberg-hitzerekord-2023-mit-38-0-grad-in-waghaeusel-kirrlach.html
https://www.wetter2.com/europe/germany/baden-wurttemberg/karlsruhe?page=past-weather#day=8&month=7
https://www.mpg.de/21506133/2023-a-year-of-climate-extremes

ACTI VI TY 2:
Wet Bul b Temperature body r
I'n this activity the st uct

bodies react to heat and
become dangerous for our |

wi || do this by understan
wor k toget her. The f o wl oty
physical (physical princig
and the biological (Bi ol o
reaction to heat) perspect
External exposure Our body's reactio
Physical Fundament|Biological Observa

ASol ar radiation, ASweating cools

ADi fferent tempera'ﬁ S!esta : Midday
AMore strenuous wh ADrink plenty of f
AMoving little

Cliacrk the pid¢touroe elerltasive col | abor at.iPvesy
the sémuctured table to the class and
should be placed ayngdumwhyt hd®ée stnps s cait i b
in terms of. heat distress

Il wetBub Tomporature_activiy 2~ o o Ba = m.

External exposure to heat Qur body's reactions to it

Physical fundamentals Biological Observation

\\\\\\\

1 9 3 3

2 o e

Click herteemutpbpabpenl |l aborative wo

yp


https://app.mural.co/t/edumotiva1874/m/edumotiva1874/1718371979723/7367b4952e203f1681914d217d7f404748342d2d?sender=ue65941e728d47f8d9a247023
https://app.mural.co/t/edumotiva1874/m/edumotiva1874/1718371979723/7367b4952e203f1681914d217d7f404748342d2d?sender=ue65941e728d47f8d9a247023

ACTI VI TY 3:

El aboration phase: physic
coolingo

This activity is a devel org
students for the experiment
Ask your students to answe
introduce them to the conc
make this ateractyvmoreriemt
with the following questic
answer them by adding sti
answers and discuss the col

Bottle of isopropanol Isopropanol is gently dripped onto the
back of the hand with a pipette.

Fi g@denage from th

Possible questions to i

T -Why do we sweat ?

-l't cools us down: evaporative coo
T What is "evaporative cooling"?
-When a | iquid evaporates, it take

T Whadoetshi s mean?
-This means that it is actually a



ACTI VI TY 4:

Tal k with an expert

The aim of this activity
chall enge of We t Bul b Te
experienced by a physics
Watch the interview and |
main concepts surroundi neg
effect.

Lintkhk ntervi ew

1 https://vyoutu. be/ WM5Z



https://youtu.be/WM5ZyGT6Is8

ADDI TI ONAL TIPS FOR

Contextualize recent ev
Familiarize yourself wi tt
Europe, especially the on

t o provide student s wi t h
students gain understandi |
to Wet Bul b Temperatur ean

heal t h, emphasizing the
extreme heat events due t
provide additional ones

relevant for your group o

Prepare di scussi on gue
deeper conversation:

I f time permits, you can
gui de t he di scussi on, -up
guestions t o deepen t he
students to think about t

on soci ety, heal t h, aant d
techni ques-pd-8tkaer et,hiqrkoup
coll ecti emmtcefs stnhidc Yy enary

students engage more deep

Community I nvolvement:

Pl an a community art exhi
where students can showca
others about the wet bul b

yy



ADDI TI ONAL TIPS FOR

With Arts as a | ens:

Encourage students to expl

temperatures, summer scen
can include paintings,

digital art and can be wu
climate change and wet b

Examples of artworks:

< : 2 \'f.“,‘!’ A t.‘ N '\'"‘)‘ s r"‘.‘.a.
Fi g3rle888 Vi ncen-teVdr me Figulavoogt"jgcv"qp" duv
lgtctf"3gtectyvy et

y ®


https://fineartamerica.com/profiles/gerard-hegarty

With Arts "as" a "L'e"n's"

Encourage your tshimAde ntosf tHoe avt
gal liemsypired by the wet bulArt
an®&8TEMome together to help vy
of climate chang'® in a creat

THE ART OF HEAT

Yirtual exhibiticn

The art will alwansstay fresh
Dut your body may sae in the heat

FigsiMehe ART of Heat Virtual Gallery



https://www.artsteps.com/view/678e6793af23e9a7700ba601
https://www.artsteps.com/view/678e6793af23e9a7700ba601
https://www.artsteps.com/view/678e6793af23e9a7700ba601

Through the Lens of Soci al

Bel ow you can see tsh e rtei¢talteesd
heat waves t hatar cpolaasc eesn gierd 2 0 Z

More than 1300 peoHaljieMedcicead dduuer it
stress (temperatures more than

https://edition.cnn.cor/ah@Gas wae
bur-imtink/ i ndex. ht ml

At |l east 40.000 cases of lnedai ta : s

https://edition.cnn. edoemthhi2i@RB#1 0@
heat walviemanttelk / i ndex . ht ml

Greece shuts Acropolis to prote

https://edition.cnn.conrs/h2u@2s4/0®®
heatl i manttel / i ndex. ht mli

Fi gubr:e Retrieved online from
https://en.wikipedia.org/ wiki/Heat illn
Rouge, 2016 Louisiana_floods.jpg



https://edition.cnn.com/2024/06/24/asia/indonesia-hajj-heatwave-burial-intl-hnk/index.html
https://edition.cnn.com/2024/06/24/asia/indonesia-hajj-heatwave-burial-intl-hnk/index.html
https://edition.cnn.com/2024/06/21/india/india-delhi-nighttime-heatwave-climate-intl-hnk/index.html
https://edition.cnn.com/2024/06/21/india/india-delhi-nighttime-heatwave-climate-intl-hnk/index.html
https://edition.cnn.com/2024/06/12/climate/greece-shuts-acropolis-heat-climate-intl/index.html
https://edition.cnn.com/2024/06/12/climate/greece-shuts-acropolis-heat-climate-intl/index.html
https://en.wikipedia.org/wiki/Heat_illness%23/media/File:Heat_stroke_treatment,_Baton_Rouge,_2016_Louisiana_floods.jpg
https://en.wikipedia.org/wiki/Heat_illness%23/media/File:Heat_stroke_treatment,_Baton_Rouge,_2016_Louisiana_floods.jpg

Through the Lens of Soci al

Questions for Classroom Di

Encourage studenttso tpa eevxemltq
andreptheir community for e:
Di scuss the t ovoirk itrmogaeltasey e
possible solutions. Il deal |l vy,
actions that ¢ aas ®&hooddnopm meunme
l evel

Some examples for relevant

Here are some guiding quest

T How can you protect your
extreme heat conditions,
temperatures? What rul es
established?

T Does the school building
i mprove safety and comfo
have water dispensers, w

es, oOor specia

oms are avail
to peopl e utside the sc
during extreme heat even

f Should support be extend
kindergartens or retirem
vulnerable groups from t

cooling zon
T | f extra ro
0
r

Encouragetotadthemtkscriticall
practical ashadl wtoinsnsd,er how t
to build aemod éeméatcommunit




GLOSSARY

Humi dHomi dity i s the amo
i

the air. I f there s a
humi dity will be high. T
wetter it feels outside.

https://education. nation
umi dity/)

Heat sitnebades a series
the body is under stress
(retrieved from: https:/
stress)

Evaporativeéheopkioongss of
heat from a surface due

(https://study. comiacade
e v apo rcaotoil-dienfg fpirtoiceerss. htr




PROJECT LI NK

Wet Bulb Temperature and
Body PrQ@ljieck :bel ow to se
handa project thathaild erng

| A\
6 (., “T) Climate Change and
H\J:_ {‘ "?} Wet Bulb Temperature

° o

Co-funded by
the European Union

https: fslpmprcejse ®tu/ sd4cltkstec
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https://project-spaces.eu/s4c/steam4climate-toolkit/steam4climate-toolkit-wet-bulb-temperature/
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environment? necessary for health or
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obal sustainability. T
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LEARNI NG OBJECTI VES

In this section, students wi |nterdiscip
1.Recogni ze t he pri ncilLmlne: f ocus
Commi ssionds Pl anetary He T
promoting sustainability ¢
2.Develop an understanding ¢
and cultur al di mensions of Bi ol
3.Understand the importance
water footprints through Geogr a
i mpactful individual acti :
4. Analyze the broader envir Phys|
production, including | anc Techno
consumption.
5.Appreciate the health ben Soci al
based f oods compared to
product s. Engine
6.Critically evaluate the r
| agor own meat, in addressin
whi |l e considering et hica
perspectives.
7.Di scuss the gl obal chall ¢
popul ati on sustainably by
systemic changes in food ¢

METHODOL O
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onl ne zes
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visiting virtual exhibi
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T c
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1 e
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mi nd map creation
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Mar k sat in the bustling sch
front of him. As he took a b
wandered back to the | esson
one of his faubrmateesabpprge:s
need faccti on. But now, as he
noticed something unsettling
His students, many of whom h
cl ass, were now sitting wit
steaks, and ot her me at di s
classroom ideals and |l unchti
real i zed tthhaeti,r denstpeirteest in t
translating those values in
mi mi cking the very behaviors
they claimed to care about.
The irony was glaring, but i
the students, Mar k felt a
enough to just teldl them fsi
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PROPOSED ACTI VI TI ES

ACTI VI TY 1

Il nitiate a discussion abou
of f ood

Unhderstanding the environ
choices is essential for
taking an interactive onl
how food production affec
di mengdisamrm$ as gr e e nihsosuisoen s

consumpti on, | and us e, (
overuse and bi odiversity
di scussion by connecting |
chall enges, encouraging
changes can |l eaditonmeahat Do you know how your diet affects
the planet?
You may know about food, but do you know how your food choices
| sffect global warming and the environment? Test your know-how in
this 10-question quiz.
Possible questions to I START
T I'n this activity, we sugg 0000
to take a quiz from Colun
shor videos from bel ow:
https://www uni ver sit ydoef c
y o-kn ohwo w o «dri -af f e@d tam et
I'n case of a |l ack of inte
out questions -madkiasg for
1T After the quiz, students
results to identify surpi
encour age students t o

summari zing different as
devel oped during next act

nks to videos and n

t he dial ogue

T To address misconception found
the video AThe diet that helps
University of California
https://youtu.be/ nUnJQWO4YJ¥%?24


https://youtu.be/nUnJQWO4YJY?si=75EJpLmokcMeHSjZ

ACTI VI TY 2:

Cal culating the Carbon Foo
I n this practical activity, s
car bon footprints of variou
environment al i mpact

Thedy Emi ssions Food Car boni sF
free online tool all owing use
footprint The calcul ator e
emi ssions associated with the
their quantities. This tooloadc
companies understand the envi

choices and explore ways to r
We suggest dividing students
each group a selection of foo
what they eat for breakfast o
website and ask to fildl i n th
https:// myemi ssi ofsa.rdadn tesroi
calcul ator/

Groups can present their find
of different meal s. By going
compare impact of their meal
Possible questions to i

T Which foods have t he h i

footprints?

T How can dietary choices
i mpact ?

f What product can you r emo
to |l ower your meal carbor

Ingredients Weight

Chocolate cake - 120 |g

Calculate

+ Add ingredient

gCO2e perserving

- Medium carbon footprint
Carbon

rating "Values ba
e inter

Your recipe has an emission value of 440 gCO2e
per serving which is a Medium carbon footprint

Thats the equivalent of eating:

Slices of Margherita Pizza

0.2 Beef Burger

If you were to eat this recipe once a week for a year, it would be
equivalent to travelling

Q 121.9km
)* 1491km  byplane
@ 644.9 km By train

in an average petrol car

MM


https://myemissions.co/resources/food-carbon-footprint-calculator/
https://myemissions.co/resources/food-carbon-footprint-calculator/

ACTI VI TY 3:

Food Supply Chain Analysis
I n previous activities,
emi ssions associated with
drives t hose emi ssions.
various stages of tipe ofloao
processing, transpdéranat ito
individual environment al
chains, student s wi || i d
propose sustainable solut
footprint of our food syst
|
Possible questions to
0 How did your breakfast | and on your dish?
We encourage students to create a schematic d
field toisuudéomeocan focus on their meal or
various produbiseds ammea spdedandr Dame dl anal del i v
di stant continents. After initial work or in
OQur World in Data chart:
Food: greenhouse gas emissions across the supply chain
= oy In Data
it
1* > Wz S0 > [El > K> TE=
Land Use Change Processing Transport ~ Retail
1T Which stage of this process generates the hig
To answer this question, |l etds display on a p
devices) the website with an interactive char
emi ssion of particular stade fpracesssag,f ar i

packaginghttitpsskesdour wor |l di nedmitsas-soopgw e iamp her / f

Al ternatively, the following graphics can be
puzzles, we recommend printing this diagram a
stripes:
https://our wor-t doiwdeaattal.oogragl/ f oo d
Links to videos and n
t he dial ogue
We encourage to watch the whole video of Jamie Ol
(21:t3t)yps: // www. youtube. com/ watch?v=go_Q0Ozc79Uc
Ti pf time is |imited, it is recommended to watch the se:
primarily consumed processed foods struggled to recogni:
come fr om et rgereosu nodr) .t h

M1 H


https://ourworldindata.org/grapher/food-emissions-supply-chain
https://ourworldindata.org/food-choice-vs-eating-local
https://www.youtube.com/watch?v=go_QOzc79Uc

ACTI V4A&TY

How to deal with food wast
Food wast e i s a critice
environmental, economi c,
Approximately 13.2% of f oc
vari ous stages, such as
processing. Additionallyat
the retail, food service,
contributes to 8% to 10 %
emi ssions, Wwathgr emenhhanse ¢

ti mes mor e potent tihlmaei nc
significant byproduct [ 13,

Possible questions to i

0 AfHave youTheatdtefnational Day of Aw
Waste (IDAFLW)

The United Nations Gener al Assembl vy
I nternational Day of Awareness of Fo
ceconvened by the Food and Agricultu
(FAO) and the United Rebgpbpamm&nyUNEBR
events are |l ed jointly by the two or
h

ttps://www. stopfoodl osswaste.org/th

6 Abo you know in which country food w
Using the AOur World in Data: Food
identify countries with the highest
their own countryébés dat a, and analyz™"™~
such as economitc ode vcedlotpunrea l practic
findings in a brief report or di sc
recommendation to reduce food waste

https://ourworl di nweads-paecarpg/tar apher / f

Oustorktinmataorgtoed sumaly | CCBY

(@]
=

6 ACould you quantify the amount of fo

Student s fwioldl wasset taoj buaokl and record
of food wasted in their househol ds
categories |Iike portion |eftovers, s
student s refl ect on waste pattendcdse
actionable ways to reduce food waste
to find a way to reduce the amount o

One way of rewscinmgs ivalsdeesea srefer to ¢
Tool box for detail s!

Links to videos and n
t he dial ogue

Foll ow the interactive walk AJourney of Foododo or

T https://www. unep.orgff omderactives/journey
T https://wedocs.unep.org/ bitstream/ handl e/ 20.5

MO


https://www.stopfoodlosswaste.org/theme
https://ourworldindata.org/grapher/food-waste-per-capita

ACTI VI TY 5:
Laboratoiyrmdeti on vs tech
The environment al i mpact of i
significant contributions to gr
water consumpti on, and l and de
product s hold deep <cul tur almaan
communities, making i@ispteaziwnldlyi
whom a transition to a vegan ofr
This activity introduces st wdern
me at and precision fablmentaatio
traditional food production. B
wi t h cul tur al sensitivity, s t
advancement s can address envi

respecting diverse dietarryyineegd
this session bridges the gap |
encouraging critical discussion

Possible questions to i

iln what ways food production i mpacts th
Watch our STEAM4Cl i mate initerygieawt wecs$ he
bi ol ogy, dr Bogna Borowiec, to reflect o
modern food production system:
https://youtu.be/l 3yfdyvwevs8

i Wh at i f we can have a meet , but feaeP
understand the science and concerns behi
podcast :
https://open.spotify.com/ episode/ 4y CKSi o
One can also study the infographics belo

How cultured meat is made
Main steps
(2]
Those stem @
N cells are placed
in nutrient
living animal. medium to
grow.

eat would.
e 0 mea :

Stem cells are Growing cells
taken from develop into
that biopsy. isolated

muscle tissue.

Grown muscle
is taken out, to
be prepared as
conventional

taken from a

"Are there religious consideridbi oms tiag:
around this topic, students are encour a
debates relevant to religions of their ¢
OHal abased Imeat: Singapore's Fatwa Commi

https:// www. foodingr edciedbrhtssafdiasts h g & p amit-avea w

commi-appeenvuessk-ciomsumpti on. ht ml

ALeglr own meat can be kosher and halal, e>»

https:/ / www. reuter s. c o nry/rnoawekaet-B Ekcoosniimemrid & It

e X pega0 20391 1/

/!

>
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https://youtu.be/I3yf4yvwev8
https://open.spotify.com/episode/4yCKSioorfxTL6x7PaunOR
https://www.foodingredientsfirst.com/news/halal-cell-based-meat-singapores-fatwa-committee-approves-muslim-consumption.html
https://www.foodingredientsfirst.com/news/halal-cell-based-meat-singapores-fatwa-committee-approves-muslim-consumption.html
https://www.reuters.com/markets/commodities/lab-grown-meat-can-be-kosher-halal-experts-say-2023-09-11/
https://www.reuters.com/markets/commodities/lab-grown-meat-can-be-kosher-halal-experts-say-2023-09-11/























































