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Astronomy more than just a science

+\ Astronomy “the crown of all sciences” (N. Coculescu), as all sciences
extend into astronomy once they dwell upon unearthly things.

Legatura dintre Astronomie si Agricultura

Astronomy is one of the oldest sciences in the world and

it has been the heart of many revolutions of thought. : SR
Astronomy is an inspiration

Astronomy has pushed engineering and technology to the limit and beyond
in the quest to collect information from as many photons as possible.

Astronomy makes this world better.
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+ ., WHO should take action to implement SDGs?

Governments and policy Makers

NGOs and other non-profit organisations

Engineering and Industry sectors
Research sector

Private sector
You, Me, Everybody "g

Explore the Interactive Map of SDGs at:
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https://dashboards.sdgindex.org/map
https://dashboards.sdgindex.org/map

Why should we take action to implement the SDGs?

The LAZY PERSON'S
guide to

SAVING the WORLD

EXCTPTIONAL
IHorie

’ * - - -
o~ L R
G ,'AL.(J

Source : https://www.un.org/sustainabledevelopment/takeaction/
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Implementing SDGs is not about changing your career is about SUPERPOWERS 4 / /

i

If given the choice, | bet all of us would like to be SUPERHEROES.

What is your super power?

Put in balance what you are good at, what you are
passionate about and how to employ Your talent for a
better world.

N
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How does Astronomy “blend in” into

Sustainable Development?

% Through interdisciplinary *4//

connections with other fields /

Communication

s

+
* Through knowledge transfer /
Research Astronomy<gsEducation

* Through self-sustainability

* Through “meeting half way” Development
with the needs of humanity

w9 &

G
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Wednesday, 6 April 2022



i

Astronomy and its multiple dimensions

+\Dl. Astronomy Research
D2. Astronomy Communication
D3. Astronomy Education
D4. Astronomy Development

Communication

“The IAU is the international astronomical
organisation that brings together more than 12 000
* active professional astronomers from more than 100
" countries worldwide. Its mission is to promote and
" safeguard astronomy in all its aspects, including
research, communication, education and
development, through international cooperation.”

Research Astronomy Education

Development
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Communication: a responsibiliy

of all scientists

.t

z=c §

The scientific community should commit to communication as an integral part
of a researcher’s professional role.
SPATS t.

! g ‘ ‘ A . i
S-fthGThy A @ What responsibility does a scientist have to society?

Until recently, replies to this question generally fell into two categories. Those

in the ‘traditional’ camp argued that a scientist served society best by simply
carrying out high-quality research, leaving others to judge how it should be

G

used.
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Astronomy Education Research (AER, £

Achievements of AER in the last decades:

_effective tecqniques for teaching astronomy
_constrction of a variety of concept knowledge inventories

_strategies for alternative conceptual assessment and development of classroom
techniques to overcome them

~development and evaluation of active learning

_creation of journals

(Bretones etal. 2019,
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astronomytor ticultura

(Bretones etal. 2019,
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ExoWorld Walk Project
/4

>
R /
* -+

+

ExoWorld Walk Project touches on all the 4 dimensions of
astronomy and contributes to SDG4, SDG13 and SDG17
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[8!/8] ExoWorld Walk

Projecf Coordinators: Ficut-Vicas,
: . The Idea

Sometimes a simple change of perspectiy
inspires deeper understanding! We proj
the visitors of the Botanic Garden
Napoca to take a different path and

Nature and the Universe; between
~and biology and reflect upon the
Then, explore further the new c
through a ‘webpage ahd' a we

competition.

i M
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ExoWorId Walk Project

€« R . _ Main Goals
: PrO_jeCt Fartners » " 1Teaching the public that our Earth is
. @ Sl special and unique and “There is no
. 4 planet B”.
. ASTRONOMICAL OBSERVATORY CI.UJ-N o' ] 2 > ientifi : v B
ACADEMY showcasing Astrobiology as the

’ ' : , crossroads between many scientific
; disciplines.

3.Encouraging interdisciplinary bridges
between sciences, between the world of
astronomy and the world of biology and
collaborations between the Astronomical
Observatory and the Botanic Garden of
Cluj-Napoca.
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Wha’r has the project set out to do?

1. Creating an Astrobiolgy concept placed at the entrance of the botanic
map for the Romanian- public by garden.

defining a new walk path in the Botanic <
Garden of Cluj-Napoca. At - each |
‘intermediary point along the wélk_path _." 3. Or |g a public workshop
~ we.will place an ir!tel-’activ poster that . ch iII have the form of 5 to 6
invites the viewer to reflect upon fi\ weekly two hours meetings with the
important themes. The pro_|ect and the public in the botanic garden.
walk path will be presented in a posﬂ” » 4. Organizing an online competition.

-

= i :
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Napoca with the shape of the Big Dipper  week:

-exhlblted along the walk path. We are

-
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Wha'r have we done with the project so far? -

1. We designed for the public a hew 4. We created a dedicated project

walk path in the Botanic Garden of Cluj- website which shall be lau

Constellation. - ' - - < _' created the astructure of our
2. We drafted the posters that will be . - _ petition embeded in our

- now discussing final details of 1 ’ 6. We embeded project monitoring &

posters . _ . . evaluation measures into our website.

3. We designed interactive c6mpon£n ~ " 7. We have started organizing the “first

to our posters for a S| Walk” as we expect the Poster
S e’ducationél pu'rpbses. i Exhibition to be up and running sooon.


http://www.Exoworldwalk.ro
http://www.Exoworldwalk.ro

ExoWorld Walk Project

Earth is unique, life is unique.
There is no planet B

When did life appear?
Fossilis, microfossils,
biosignature, life evolution

. Unicity and diversity of organism
Evolutionary processes and
patterns
2 Who or what is LUCA?

4. FOURTH STOP (VEGETABLE GARDEN)
How was the formation of the
planetary systems (solar system
versus exoplanetary system)? -

-
Water+chemistry+energy...Ingre . = =
dients for life?
There is no planet B
[— -
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ExoWorld Walk Project

Do you want to know more on our ExoWorld Walk -poster “exhibition?

Ex
.:‘I \vo
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-
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b W @ shve T Craone whe! oy ” e —
> - Dmshe Wl e e hann waeaeds of rabore ] st NNt e e ngrediacts far e VRt 80y need o
o , B - pveers vt
Aeow
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'--0.'\ —
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Overview

AT T ':
Traces of life

Fossils, Microfossils, Biosignature
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Organizare ExoWorld Walk website:

About the project Section -
" Educational Section - . R Anunturi:

Interaction with the Pablic Section iatoppinkery e
Gaming .Section — e gy

Y i

Cx
B

- I : romanian
. certain features are only
Romanian

&_ =
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Exoworld walk in the =
Jofanic Garden ==

O v g v |

Nletevvle do
Hstrgbiologlo din
Grodinag Botonkco

vor avea loc in knke
Mal multe detoll
curdndinm

o
My v |

e e

-

- Doch pmbarea prin gradinag botanikca s oxpozitia de
postere v-a pus pe gandurt. doch site-ul nostru v-o siornit
s mal mult pofta de o cunooste mol multe despre
ostrobiologio va lovitam cu mic <o mare ka o serie do 6
Ateliere do  Astrobiologie (ADEY pentru o oprofundo
tematica postorelor prodectulul nostra. foliercle ou o
durald de 60 do minute sl se vor dosfasura soplamdanal in
unie lunie-lulie. Porticiparea oste grotuita dor necesita o
programone prockabila.

Despre ExoLumi in plimbare pri

N

Grading Botanica Ciluj-Napoca
T e L B
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- A few snapshots of our ExoWorld Walk website

Dy v g v |

Linkul pentru
nscrierea n

camplonat sl prima
Provocare vor

oparea pe aceasta

POging In curdnd!l!

ExoWorld Walk Project

Casbeorte Enges Ol s gt Yoy "

Compionatl Ostvollio  este un
Concrs onlloe  Ccore e vo
desfonawn prin  otermedsol
wobst ool Exowolk Ly
ooosia poging o  silo-wlul
nostvy vor 1l postale porkodic
nod provoctet A flecore
PrOvOCare poate oduce
participonivil  pacie 3 o
it virluold. ™ loolo
pevicada concursulul pe
acooso pagina vom aflye topal
primolorn rMxo ponx logo
folosind  nicknomo- - pentru
OO OO porticipont lor
afisall. Pentru a participa lo
Conturs ele oevole de o
scriore  preciobild o core
flocore porticipant sl poate
L ok kname ol s
Participanit se  pol  scrie
orkind I comcurs paad o
data lansdril altimed provocont

Comtmr




ExoWorld Walk Project

r A few snapshots of our ExoWorld Walk website
- P - -
Exoworld Walk in the B
Botanic Garden
Announcements:
L Leown More on Astroblology
- Lown
P " 3 ] 2. Explore our sito and check
N . v . . - out our project's Gollery
. 3 . . To the Gatery
3 Loave 0 message on our Wall
[P T—
- Gonst the progect Coey Lo More o Ity otmodongy Combact
it Agrodinabotonic o ubbx il rodendcontoc e/
For anry Mod of
- nformation. commonts o
sagagostions regacding the
project ExoWwolk “Feoworkd
Waolk i 1he Bolonkc Gorden
of  OufNopoco™.  plouse
- contoct un of

. '-b"
e
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5 ExoWorld Walk Project

ExoWorld Walk Interactions with the public

- - - —

forms of Interactions with the public - Main Goals ?
) = lTeachmg the public that our Earth is :
- through the Social Wall- s cial and unique and “There is no

p anet B”.

- through the Blog

2.Promoting scientific career diversity by

and in" the workshops . gl:os_srlqads between many scientific
isciplines.

- through the online competition . |
: 3.Encouraging interdisciplinary bridges
through the selfie" with an EXOWO between sciences, between the world of
poster competition R astronomy and the world of biology and
i - = o8 collaborations between the Astronomical
- through the public workshop -4 Observatory and the Botanic Garden of

= - through the poster exhibiti R apoca .
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The multiple interactions with the public embeded in our website or our
proposed activities have multiple purposes: . -

,concepts in Astroblology g
2. To respon5|bly encourage avenue

= ot . . |
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The AER component of the ExoWorld Walk Project

| **:7 *
//* :/’
Studies of the Astronomy Education
methodology, Teaching - Learning
strategies used in the ExoWorld Walk Project
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lucation Research(AER) Component of the ExoWorld Walk Pro_|e/ ; /

> -

.“ “M

— _~ — - - a—

MAIN IDEA
PROPER EDUCATION IN ASTRONOMY IS IMPORTANT FOR THE

DEVELOPMENT OF ASTRONOMY IN ROMANIA.

IF AN ASTRONOMER (RESEARCHER, AMATOR ASTRONOMER) IS ASKED TO GIVE A PRESENTATION OR A
WORKSHOP ABOUT ASTRONOMY, HOW WILL HE/SHE ENSURE THAT A WELL DIVERSED MASS OF
PARTICIPANTS DO NOT SIMPLY RECEIVE INFORMATION BUT RATHER RECEIVE ASTRONOMY EDUCATION?

IN A COUNTRY WHERE ASTRONOMY IS NOT A SCIENTIFIC DISCIPLINE ASTRONOMY EDUCATION COUNTS
ON EVERY ASTRONOMY RELATED EDUCATIONAL INTERVENTION NO MATTER HOW SMALL. AER HELPS

US VALORIZE THESE INTERVENTIONS.

IF YOU THINK BACK, WHAT KNOWLEDGE CONTENT STAYED WITH YOU OVER THE YEARS FROM WHEN
YOU WERE IN SCHOOL? WHY THAT CONTENT?

WAS IT THE CONTENT YOU USED THE MOST? WAS IT THE CONTENT PRESENTED IN A CERTAIN KIND OF
WAY THAT ANSWERED YOUR NEEDS? WAS IS THE CONTENT THAT WAS JUST PRESENTED TO YOU OR
THE ONE YOU TOOK AN ACTIVE PART IN LEARNING?
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- \boral EMEE E Bl .. > g
Collaborative a, Exploring ——

Walk and Talk

Connectivism

Constructivism .
Playing

THE EDUCATION

-«  METHODOLOGIES
USED BY

s EXOWORLD WALK”

Lecture, seminar

Debate Narration

Conversation

Eureka, Exploring Walk and Talk Playing In Situ
Explanation Narration Conversation Debate

Lecture, seminar Demonstration Constructivism Connectivism
@® Collaborative
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cation Research AER, Component of the ExoWorld W

USING THE POWER OF “DISCOVERY LEARNING,” THE EUREKA METHOD OF
TEACHING ONE CAN CREATE THE CONDITIONS FOR DISCOVERING

KNOWLEDGE ABOUT A SUBJECT THROUGH HANDS—-ON ACTIVITIES.
RESEARCH SHOWS THAT THIS TYPE OF LEARNING LASTS LONGER!

THE RESULT? “THE PARTICIPANTS DEVELOP BETTER CRITICAL THINKING
SKILLS AND SCIENTIFIC LITERACY BECAUSE IT WAS SOMETHING THEY

DISCOVERED ALL ON THEIR OWN.”

ExoWorld Walk Example:

“| COULD TALK ABOUT A CONCEPT UNTIL I’M BLUE IN THE FACE. BUT Why is the sky blue if sunlight is
UNTIL YOU EXPERIENCE IT, YOU’RE NOT REALLY GOING TO TRULY colorless?
UNDERSTAND. The sky is blue due to the

scattering of light by tiny particles
in the atmosphere.
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cation Research(AER)Componentof the ExoWorld Walk Projéct +

‘ ‘ | v b A . P . ...

THINKING. TALKING. WALKING. EXOWO rld Walk Example

THESE BASIC HUMAN FUNCTIONS ARE INEXTRICABLY LINKED TO
EACH OTHER THROUGHOUT HISTORY.

IT’S A FUNDAMENTAL HUMAN EXPERIENCE THAT WE NEED TO
MOVE, TRAVEL, AND BECOME INSPIRED TO DISCOVER NEW

Formatlon
Solar System vs. Exoplanetary System

THINGS. A e ey e = e
FACT IS THAT WALKING GREATLY ENHANCES CREATIVE |ssiigiitl
\ SCIENCE RHYMES! po THINKING. 2 ovee ‘
! d A ~ protaplerel = orbil aromand 8 dlar derects
. ’,}uﬂvg i ‘&g THE ANCIENT GREEK PHILOSOPHERS WERE PARTICULARLY  |[rifeeisbebtermmhm
AIR |
$FELATRIENTE ' ENAMOURED WITH WALKING WHILE TALKING, TEACHING AND |
ACTIVE OUTDOOR ’ ““
GROUP SCIENCE FUN! | COLLABORATING. INDEED, RAPHAEL’S FRESCO “THE SCHOOL | |
©): @) ©)- OF ATHENS" DEPICTS ARISTOTLE AND PLATO WALKING WHILE  Erpieetiass el Ll
= DISCUSSING HOT TOPICS OF THE DAY WITH THEIR FOLLOWERS,  [eiaieepeaieate o B SR :‘“N
| Nature Walk, HOLDING THEIR BOOKS WHICH UNDOUBTEDLY CONTAIN THE ity ' S S wbeey i ot
! Nature Talk! VERY FIRST MEETING NOTES.
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~ The curricula of most degree programs in natural sciences
and engineering predominantly involve classroom lectures,
practic for solving exercises, seminars with student

presentations and, rarely, excursions or actual fieldwork.
. We teach at the place

which is being studied,
hence “in situ”.

-—

AS WE KNOWN, ONE OF THE MOST IMPORTANT ROLES OF BOTANICAL
GARDENS IS TO PROMOTE LEARNING AND ENGAGEMENT RELATED TO THE

VALUE OF PLANTS AND THE NEED TO CONSERVE BIOLOGICAL DIVERSITY.
CLIMATE CHANGE, ASTROBIOLOGY IS A CRITICAL PART OF THAT

LEARNING AND ENGAGEMENT, GIVEN ITS INFLUENCE ON PLANT ECOLOGY
AND CONSERVATION AND ON THE OPERATIONS OF BOTANICAL

GARDENS.

BOTANICAL GARDENS ENGAGE VISITORS IN FREE-CHOICE LEARNING AND
HOST STUDENT GROUPS DURING FIELD TRIPS.

EVIDENCE SHOWS THAT BOTANICAL GARDENS HAVE POSITIVE IMPACTS
ON KNOWLEDGE AND ENVIRONMENTAL ATTITUDES IN STUDENT GROUPS

AND VISITORS, INCLUDING ON TOPICS SPECIFICALLY RELATED TO
PLANTS, CLIMATE CHANGE, ASTROBIOLOGY, ETC.
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tion Research(AER, Compone

A

"PLAYING” METHOD

I L ‘ . * IN THIS METHOD OF LEARNING, PLAYING ACTS AS THE DRIVING FORCE AS THE

ENTIRE LEARNING METHOD REVOLVES AROUND ACTIVITY—-BASED LEARNING. IT
ENCOURAGES EXPRESSION AND CREATIVE SKILLS AMONG CHILDREN.

CHILDREN’S ALWAYS TEND TO GET EXCITED IF CERTAIN FUN ELEMENT AND
PLAY IS INVOLVED IN IT. WITH THIS PARTICULAR METHOD, THE CHILD CAN GIVE
WINGS TO THEIR IMAGINATION ABILITY. |IT ENABLES THE CHILD TO IMPROVE
VARIOUS SKILLS LIKE MOTOR, CREATIVE, IMAGINATIVE, AESTHETIC, COGNITIVE,
LINGUISTIC ETC.

UPS, JUST CHILDREN LIKE TO PLAY? NO-NO-NO... ADULTS ALSO...

ExoWorld Walk Example:
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C catlon Research(AER) Component of the ExoWorId Walk PrOJe/ : |

| O, —

WHAT IS CONNECTIVISM LEARNING THEORY?

CONNECTIVISM IS A RELATIVELY NEW LEARNING THEORY THAT SUGGESTS

STUDENTS SHOULD COMBINE THOUGHTS, THEORIES, AND GENERAL
INFORMATION IN A USEFUL MANNER.

IT ACCEPTS THAT TECHNOLOGY IS A MAJOR PART OF THE LEARNING
PROCESS AND THAT OUR CONSTANT CONNECTEDNESS GIVES US

OPPORTUNITIES TO MAKE CHOICES ABOUT OUR LEARNING.

IT ALSO PROMOTES GROUP COLLABORATION AND DISCUSSION, ALLOWING
FOR DIFFERENT VIEWPOINTS AND PERSPECTIVES WHEN IT COMES TO

DECISION-MAKING, PROBLEM-SOLVING, AND MAKING SENSE OF
INFORMATION.

CONNECTIVISM PROMOTES LEARNING THAT HAPPENS OUTSIDE OF AN
INDIVIDUAL, SUCH AS THROUGH SOCIAL MEDIA, ONLINE NETWORKS,
BLOGS, OR INFORMATION DATABASES

ExoWorld Walk Example:
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1e ExoWorld Walk Project |

aadmin . o —

EDUCATION
COMMUNICATION, INFORMATION

MOTIVATION, CURRIOSITY

COLLABORATION
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Journal
of Science
Education and international
Journal of

Science <= |nstead of Bibliography

Education
JOURNAL OF Review of

ay

Education _ _
al Astronomy Education Research is

Research guided by the same research
EDUCATIONALZNESTSTN publication standards (peer review,

Early JOURNAL Project as Astronomy Research.

Childhood
Education

Recently the IAU OAE signed a
collaboration with the ads which
allows the indexation of Educational
resources (lesson plans, materials,

o powax -

Journal
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Conclusions ¢

1. ExoWorld Walk project touches on all the dimensions of astronomy:

NG

” "N

Communication:” Life in the Universe”,”There is no planet B”, etc.
Education: Knowledge concepts from Astrobiology

Development: Career Diversity for all

Research: Teaching-learning strategies adapted for astrobiology content

2. ExoWorld Walk project contributes to SDG4:High Quality Education, SDG13: Climate
Change and SDG17:Partnerships for achieving SDG Goals

3. ExoWorld Walk project is a way of celebrating the Year 2022 as the International year for
Fundamental Sciences for Sustainable Development

4 ExoWorld Walk is a case study of |nterd|SC|pI|nar|ty W|th|n science and their beneﬁts
5. ExoWorId Walk is rese S ?
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Future Work ¢

B
*

1. Extending the projectin two dimensions:

1.1 Using the exhibition as an inspiration for a virtual exhibition that can be
made available to schools and planetariums.

1.2 Enlarging the area of the exhibition and considering multiple site
exhibitions.

2.Maintaining & Updating Website
2:1 Malntalnlng the ExoWorId Walkweb5|te as an educatlonal resource in the
romanian Ianguage on Astroblolqu _ '

2.2 Creating
online compe

R

ey
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