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(Environmental) SSI and SDGs

EN

Socioscientific Issues (SSI) are
controversial social issues which
relate to science.

They are ill-structured, open-
ended problems which have
multiple solutions. (wikipedia)

@ Seviiorment GELBALS

]

GENDER
EQUALITY

g

ﬁéa

1 PARTNERSHIPS
FORTHE GOALS

@ SUSTAINABLE
DEVELOPMENT
G<ALS

3 GOODHEALTH QUALITY
AND WELL-BEING EDUCATION

.
11 v l
8 Eéﬁﬁ'ém“é‘n“o"#] 9 Noseistecee l| 10 Hettaimes

13 ferov 14 BELONWATR 15' o 16 Mosion:

INSTITUTIUNS

1 POVERTY 2 l% B CLEANWATER

it

AND SANITATION

International Centre for STEM Education



ENSITE®

Analysing Data

Module 4

A madule for STEM beacher traiming sty

Student heachers get saperience in dealing with & :
atwirenenlel seio-seRntili s irsaking data

lobal Warming
e Ll & 1 57T o kil ] il
iy i i e, rrdaLw

1 Compere the pophs on climans cisrgs
1 AT ood e L, W

= Whei dom eeck praphin pvoke P Whaldlany!
= P whah arped prows de mey fhink which

il ap praarine

Dipling i |5 laopr ade 1eh

= Hira ga pou frarh yeat
P iz kesok 1 s e
ks i i S ope ey T

" Dyl e A i o
URp-y-Tep plant

= D3 uis i g S g
e dai i e F

o L e arsampdars P fha 500G Wl dosom)

o natdy
[mt mporars
. Ecochapicnl Footpring
e g b 1 e il 10 ol s il
PP CCMAFEDEr. T

00 —=

Swep L - ook o m Lerge dar i i sl |

= Dpen Bl s choorss a conviey

=  Eaix g Hegbey sy plas logether Lo reahs o piapd in
Emcrd bor Ghal ponmibrp, jusd. bier iy g Bmigon | bpesremi k)

= Wehwg b ek ime reahe The cha s

Fep 2= 0 Lee ewmcomid peind e ovy,

v Okl oA dive iniE cns’

= Fipd the graph of the moanirg you b charsn.

v e ook TR arederiying) coes (lsars mare]

Learning outcomes

e will

T GEEERERE indea by weh AT eTenE weka e ofic oass
immherg ds

= Dovriop urdenlesiing of Hhe sy il can e med §a seiorn abeoal 55

v Undsemeng hose different s Budkora infiesscs 1he ‘dory e das
iy

= frquing rraledge abouf e robe of (bagd dae, agorfhrei and dute
araipic i el ng with srdnoreeEnta | e ic- ke e

v el thar sl o hoes snntys . gl
.4

' HOaTE R R el w0 rerer e - T e
b lip kel im ithe gasi of uwd o educstian

= Brors reEr ol e ™ ] ¥
v eparr bl U9 ] i [ @ abydrag cel ) B Pl i i rhing:

IR |*SEConsortium

2 Utrecht

University

<= SE

International Centre for STEM Education



Theme 1

Global Warming

International Centre for STEM Education




5

Climate change and global warming - background

Is it real (for you/in
your country)?

Where can you find
data?

‘Climate Action’ is one of the sustainable
development goals of the UN. The EU adopted
these goals and Eurostat (the European bureau
of statistics) is monitoring progress towards
the SDGs in an EU context.

Climate action is needed because our climate
is changing and the global temperature is
rising.
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“Data talk”

What do you
notice?

What do you
wonder?
What is going
on in this data
visualization?

Hawkins, Ed, 2018 visualisation update / Warming stripes for 1850-2018 using the WMO annual global temperature dataset.. Climate Lab Book (4 December 2018).
Archived from the original on 17 April 2019. "LICENSE / Creative Commons License / These blog pages & images are licensed under a Creative Commons Attribution-ShareAlike 4.0 International

License." .
A2 Utrecht
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https://web.archive.org/web/20190417024828/http:/www.climate-lab-book.ac.uk/2018/2018-visualisation-update/
http://www.climate-lab-book.ac.uk/2018/2018-visualisation-update/
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Questions to discuss Warming stripes of the annual global temperatures
from 1850-2018

Hawkins, Ed, 2018 visualisation update / Warming stripes for 1850-2018 using the WMO annual global temperature dataset.. Climate Lab Book (4 December 2018).
Archived from the original on 17 April 2019. "LICENSE / Creative Commons License / These blog pages & images are licensed under a Creative Commons Attribution-ShareAlike 4.0 International License."
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* What is the (temperature)
range of the color scales?

*  What story does this
graphic tell?

*  What feelings does it
evoke for you?



https://web.archive.org/web/20190417024828/http:/www.climate-lab-book.ac.uk/2018/2018-visualisation-update/
http://www.climate-lab-book.ac.uk/2018/2018-visualisation-update/

Activity in small groups (15 minutes)

* Discuss the 5 graphs in the handout :

What data are behind the graphs?
How are these data collected and processed?

What story does each graph tell?
For which audience would you use each of these graphs?

Make notes and be ready to share your answers!
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Extra task

EN

National temperature change

compared to global temperature change
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Dutch royal meteorological institute
KNMI

EN

https://knmi.nl/nederland-
nu/weer/waarnemingen
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https://knmi.nl/nederland-nu/weer/waarnemingen

Waarnemingen 23 augustus 2022 12:10 uur
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(Homework) task: National temperature change

* Explore the website of your national meteorological institute.
What weather data is collected, how much, how often?

How is data analysed and visualised?

* Write a summary and include at least one graphic of how your
national temperature-change relates to the global temperature
change.
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The ecological footprint
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Ecological footprint

The ecological footprint is a metric that compares the ecological
resource demand of individuals, governments, and businesses
against Earth’s capacity for biological regeneration. Humans use
as much ecological resources* as if we lived on 1.6 Earths.

*) can you name some examples?

o
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How fair is your ecological footprint?

How fair do you think is your personal (ecological) consumption
compared with other people all around the world?

* Take position: fair — neutral — unfair.
*  What knowledge and feelings have you used to decide on your position?

°  What data would you need to be better able to determine your own
position?
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Activity: In small groups (20 min)

Country Trends

Select Country or Region: ShOW Page Hints
[ World -

World =
G O ‘l'o Select Type .

© Ecological Footprint vs Biocapacity
(gha per person)

https: / /data.footprintnetwork.org e

O Ecological Footprint (Number of
Earths)

Explore and compare the footprints of
the countries of the group members.
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https://data.footprintnetwork.org/
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Questions to guide the discussion

EN

What are the similarities and differences between the trends in the
countries explored?

How fair is the consumption of each of these countries compared to the
world?

What can you tell about the data used on this website? Try to imagine the
structure and size of the database underlying this website.
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Data talk and investigation on SSis

EN

examples
see also handout
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Our metric of
income
inequality is the
Gini indexwhich
is higherin a
country with
higher
inequality.t

What specific
questions can
you think of?

Inequality in 1990 vs 2015
A higher Gini index represents higher ineguality.
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Source: Povcal (2018), The Chartbook of Economic Inequality (2017), Kandbur et al. (2017) Table 1.B
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https://ourworldindata.org/income-inequality-since-1990#note-1
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| Visual Explanation of the Gini Coefficient

The bar chart on the left shows a simple distribution of incomes. The total population is split up in 5 parts and ordered from the poorest to the richest 20%.
The bar chart shows how much income each 20% part of of the income distribution earns.
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The chart on the right shows the same information in a different way, both axis show the cumulative shares:

The poorest 20% of the population earn 5% of the total income, the next 20% earn 10% — so that the poorest 40% of the population earn 15% etc.
The curve resulting from this way of displaying the data is called the Lorenz Curve.
If there was no income inequality the resulting Lorenz Curve would be a straight line — the ‘Line of Equality’.
A larger area (A) between the Lorenz Curve and the Line of Equality means a higher level of inequality.

The ratio of A/(A+B) is therefore a measure of inequality and is referred to as the Gini coefficient, Gini index, or simply the Gini.

Our World
in Data

Gini coefficient = A / (A+B)
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Licensed under CC-BY-SA by the author Max Roser.
This visualization is available at OurWorldinData.org. There you find research, visualisations and more visualizations on this topic.
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General questions to apply

(Task 1) Which story does the diagram tell?
(Task 2) Let’s get deeper (e.g. into the variables)
(Task 3) Let’s get critical

(Task 4) Let’s get creative!

Combine
(Task 5) Combine the stories: a glimpse on complexity

(Task 6) Different visualizations for different stories: ground your choices!

A% Utrecht
E N ° %ﬁ@ Uxfiffersity ®

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn




23

Go online

https: //ourworldindata.org /income-inequality-since-1990
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https://ourworldindata.org/income-inequality-since-1990

Whole group reflection

EN

How to teach analysing and visualising data on SSI
in your math lessons?
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https://icse.eu/ensite/
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