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Introcduction

This study outlines the game dynamics we designed to help students intuitively
grasp stages of stellar evolution, from the birth of a star in a nebula to its

potential final forms.

(\/ ) ) The gamified structure plays a key role in sustaining student motivation

The activity prompt learners to apply coding principles to control and discover the evolution
of virtual stars

Astro-Tamagotchi exemplifies how digital technologies can transform traditional science
education by combining game design principles with rigorous scientific content




What is a
tamagotch
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(Game desiénl

e Thegameisrun by a
Telegram Bot
(@astrotam)

e To play it is necessary to
install the CoSpaces Edu
application on a mobile
device




e Welcome QR code

e The Telegram bot will
recognize the QR code
where a protostar could be

hidden

e \When the correct QR code
Is found, the challenge
begins!




Game dQSi 2 ’ Lisht up the protostar

e Players have to solve
simple "equations" using a
card game

Fundamental particles
and atomic nuclei must
be combined to
reproduce the chain of
nuclear reactions that
take place within a star
while evolving




Game desi

e If the solution is correct,
the bot will provide a code
that can open a cryptex

e The cryptex contains
Information about the
mass of the star and a QR
code to "meet" the star
using augmented reality

e Augmented reality
activates a bot command
that tells players to solve
quizzes




(Game desiénl

e The code obtained Iin the
previous phase must be
interpreted to program
the robot Ozobot
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o Players discover their
star's final stage: white
dwarf, neutron star, or

black hole.




Came design

o At Genoa Science Festival
2024, we prepared a
60x60 cm Merge Cube
and placed it in the
middle of the room
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e The prize for each player was a postcard showing the
evolutionary moments of the star in augmented reality

Il nostro viaggio insieme
attraversoila vita di ungstella.

Puoi rivedermi a quest® QR code

T
“w#*  Vieni a trovarci su Nang bigr,
EEsd] PLAY INAF &
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e |INn VR and AR Il nostro viaggio insieme

attraverso la vita di una stella.

O Certiﬁcate Puoi rivedermi a questo QR code

Ciao! Io sono un buco nero, |
l'ultima fase evolutiva della stella
che hai adottato. Ottieni il
certificato!

Mebulosa
Tarantola




Technological Implementation

Several interactive tools were chosen and used to
support the educational activity.
Can you imagine life before this technology? :-)

e spaces@y) e

Telegram

Cibe]  [GZOBGE




Methocdlology of evaluation

e Pre and post-activity Data:
feedback survey to 1,964 participants
collect quantitative and
gualitative data

Around 400 students
completed the pre-activity
form

e Responses provide
valuable insights into Only 80 who filled out the

the students' post-activity form
experiences

e Feedback
Questions and results ’




Methodology of evaluation

The rate and life of a star

What determines the fate of a star?

@ |ts mass

® The time

O lts galaxy

@ The pressure




Methodology of evaluation

The rate and life of a star

What determines the fate of a star?

® |ts mass

® The time

O Its galaxy

® The pressure




Methodology of evaluation

What is augmented reality (AR)?

Write down three words that come to mind when you think of augmented reality:




Methodology of evaluation

What is augmented reality (AR)?

Write down three words that come to mind when you think of augmented reality:
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“The activity was super fun

and helped me
understand what stars are
made of and how they
change over time”

“It was a wonderful
experience, the best
laboratory”

“The AR experience made it
so much clearer’

Feedbacks

“A truly unigue and fun experience.”
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Astro-Tamagotchi seems to have bridged the gap between
education and entertainment

As Institution we will continue to refine and expand on these
methods, to help students developing a solid understanding of
both the technology and the science

CoSpaces Ambassador, the
International program for the
guidance and support to educators
interested in integrating CoSpaces

. . . . - y
into their teaching practices R seaces@

Ambassador

0, contact me!
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Thank you

You can find out more on:

Astro-tamagotchi:
accendi la tua
stella virtuale

di Laura Leonardi

Un viaggio tra stelle e tecnologia: al Festival della Scien-
za di Genova un laboratorio ideato dall'inaf introduce il
ciclo di vita delle stelle utilizzando il pensiero computa-
zionale e la realta aumentata.

3 2 3 - g ¢ 1 i - ate di p oF it & una 5to nube interstellare da
. s a wederls crescene @ guidarla

-~ : - - b . o - . : —— - : il ) . i jormi. Questo & Astro-Ta-
- . v - - K 4 - TRIGONE, esparienza ideata dalfinal @ pi € al della Scienza

. X : . - ; di Genova dal 24 ottobre ol 3 navembre, dove stuenti e grande pubblica

’ : e - “ l - d . W - . " - P - " $0n0 stati invitati a tare creaton @ custodi di una stella virtuale tutta

2 & BEE .
Wlaboratorio & o
nosciuta tra gi annd Novanta o | Duamila. che permattevs di prender.
i un animale virtuale atthvato da un micro-chip, Letimalogia della par
magetchi unisce, infate, le parcle giapponesi famogo, che significa “u
I o W vers quardare’, dungue pren-

[
§ A,
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i Vequivalente e di fo
s cura di una creatura fin dalla sua n:
Kol Astro-tomagatchi | gi passono adottare una
Ia individuata tra le nubl colorate di unfintons
ri vengono a conoscenza della massa della stella che sono riusciti ad accen-
dere & possons os i zione in realth aumentata
realizzatn con CoSpaces Edu, di cui Inaf & impoct partner, @ Merge Cube. La
realth aumentata di vita alle stelle in 30, rendendo visibile la loro crescita,
arricchenda di interazioni lo spazio di gioco ¢ intreducendo | panteipanti a
i Tel un quiz stollane cho, una volta risolto_ farri
con un or code e guida
ide. La prima sfidn
di carte, ognuna delle h L. tema dl programmazione visuake. Astro.Tama.
ta un tassello fondamental _— otehi & un laboraterio di Play £ nnawativa deilinaf che
par riuscine ad accendere a stolla: proton ha s9puto unire Faspetto nostal
glia dellesplar

REALTA AUMEINTATA.

rivista semestrale
dicembre 2024

per riprodurre la catena di reazioni nuclear

«che ha saputo far brillare non sola le stelle, ma anche la curiosith @ Fent
smo dei partecipanti.
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Thank you

Astro-Tamagotchi was developed by Laura Leonardi, Daniela Paoletti, Maura
Sandri, Silvia Galleti, Chiara Badia, Maria Teresa Fulco, Claudia Mignone, Laura
Daricello, Diego Molinari, Marco Malaspina.

Thanks to:

Rosaria Bonito, Mario Giuseppe Guarcello,

Salvatore Orlando, researchers at INAF
Palermo

laura.leonardi@inaf.it
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