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D A R K

• DARK is an official activity of the INFN Committee for 
dissemination (third mission) 

•
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M O S T  I N V O LV E D  P E O P L E  ( I N  
R A N D O M  O R D E R )

• Daniele De Gruttola 

• Arianna Steri  

• Federico Gabriele 

• Marco Selvi 

• Valerio Ippolito 

• Matteo Tuveri 

• Roberta Calabrese 

• Riccardo Stefanizzi 

• W. M. B.  

• Luciano Pandola 

• Valentina Cocco
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• DarkSide MasterClasses  

• Aria MasterClasses 

• Gravitas 

• Nuovi Dialoghi sui Massimi Sistemi 

• GravitasFest 

• Basis for research in high-school informal and non-formal teaching 

• The book(s)
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N O N  F O R M A L  A N D  I N F O R M A L  
T E A C H I N G  

• Non-formal: workshops, symposia, extracurricular courses, seminars 

• informal contexts: out-of-school time, and outdoor activities, such as their families, 
relationship, science outreach labs, visits to museums, summer camps, and 
consumption of science-related media on social networks, tv shows, and newspapers 

• design specific educational strategies - and the evaluation of their effectiveness - to 
improve motivation, curiosity, and interest in modern and contemporary physics, as 
bring these topics more extensively to high schools: general relativity, quantum 
mechanics, particle physics, and cosmology
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M A S T E R C L A S S E S

DarkSide-50 
T.Hugues Aug 29th 
4.45PM Dark 
Matter session
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PA R T C I PAT I O N  I N  2 0 2 2

• 11 organizers and 8 INFN sections (with researchers 
associated with CC3M) involved: Bologna, Cagliari, 
Catania, Naples, Rome, Salerno, LNGS, LNS 

• 4 Sicilian schools in attendance (100 students) 

• 5 schools remotely from Abruzzo, Campania, Calabria, 
Emilia Romagna (134 students)
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• Study of single events and search for Wimps based on excel 

• Learning by video tutorials
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H A N D S - O N  A R I A
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G R AV I TA S

• Gravitas is a multi-year itinerant multidisciplinary outreach project aimed 
primarily at high school students (17-19 years old) that mixes contemporary 
physics and the philosophy of science. 

• Organization 

• 1st part (December '21 - April '22): online due to pandemic, "Nuovi 
Dialoghi sui Massimi Sistemi"  

• 2nd part (April '22 - September '22)"Gravitas » festival 

• first edition in Cagliari, 17 and 18 of September 2022      

• bottom-up organization: themes, formats, speakers chosen 
together with students who attended the first part of the project
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V I D E O  I N T E R V I E W S  B Y  H I G H  
S C H O O L  S T U D E N T S

• Two high school students performed interviews to all 
protagonists of the Festival
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• Dante Alighieri and science 

•

26



TAUP 2023  Vienna 

• Art and science
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• HIgh school students and primary schoolchildren
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T E L L I N G  
G R AV I T Y

• 112 works, 112 posts 
written and designed 
by the students who 
participated in the 
“Gravitas” project in 
the 2021/2022 school 
year
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E VA L U AT I O N  Q U E S T I O N A I R E S
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D A R K  M AT T E R  D AY  
C E L E B R AT I O N S

• Events organised by “Ufficio comunicazione INFN” in 
collaboration with us 

•
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T H E  B O O K

• Estimated Print Publication Date: Oct-2023 

• Main target: high-school teachers around the world
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• PART 1: Communicating contemporary physics 

• With many authors and topics from previously mentioned  activities 

• PART2: Digital challenges for physics learning
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W H I C H  F O L L O W S . .

• A popular-science book published in 2022 

• With some authors in common with the other book

37



TAUP 2023  Vienna 

• THE END
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G R AV I TA S

• It began in December 2021 with an unconventional online format (live on 
Youtube): two researchers from different fields of research (physics vs 
philosophy, history of science, communication) meet with a moderator and 
informally discuss 20th century physics and related conceptual aspects. 
The audience interacts indirectly with them during YouTube live shows or 
using Mentimeter. The moderator proposes the students' questions to the 
speakers or uses them as a topic of discussion during the speech. 

• The first part of the project of the first edition (New Dialogues on 
Maximum Systems) ended in April 2022 with a total of 16 seminars and 32 
scientists and speakers from all over Europe were involved. 

• Students also created content as posts intended for social media (such as 
Facebook and Instagram) inspired by the seminars they attended.
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T E L L I N G  G R AV I T Y

• The exhibition consists of 112 works, 112 posts written and designed by the 
students who participated in the “Gravitas” project in the 2021/2022 school 
year. Each post consists of an image and a text elaborated by the students of 
16 secondary schools in Sardinia that tells, in their own way, a theme related 
to physics and contemporary physics, from the early 1900s to the present 
day. 

• From a chat with the artist Enrico Magnani (host of the festival), the texts are 
transformed into works through the connection between artistic and 
scientific creativity. The work of the GravitasFest staff in the selection of posts 
and the graphic implementation gives life to 'Telling Gravity'. This is how, 
taking inspiration from astrophysics, the posts become the stars that make 
up the constellations visible in the month of September in our hemisphere, 
the month of GravitasFest. Each star in the constellation is a QRcode 
pointing to one of the posts written by the students.
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Q U E S T I O N N A I R E

Quantitative instrument 

Research questionnaire to investigate items such as 

• motivation (in physics and philosophy),

• the learning process of contents during «Gravitas»,

• how the project's activities influence students' interest towards physics, philosophy, science communication  

• students' feelings about a possible implementation of Gravitas methodology in schools. 

Students could answer by using a 6-points Likert scale, from 1 (completely disagree) to 6 (completely agree). 

Research questions  

• monitoring students' motivation towards physics and philosophy on specific items      

• how the project can influence students' perception on physics and philosophy, science communication and students' interest in these 
three fields      

• Investigation about students' feelings on the possibility to bring the Gravitas' format and contents also to schoo 

The sample
we collect 70 answers (m=42, f=28) in the period April (end of the project) - June 2022
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O U T L I N E  O F  T H E  M A S T E R C L A S S

• Lesson on Dark Matter - speaker 1 

• Viewing the promotional video (viewed in the days before the event) 

• Lesson on Darkside50 and Darkside-20k - speaker 2 

• Lesson on ARIA 

• Tutorial Description - moderator. 

• Students at work with data analysis of DS50 and ARIA 

• Direct contact with students in case of need or further explanation 

• Work of presentation of results and discussion
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• Inquiry Based Science Education (IBSE) pedagogy 

• Problem solving  

• MasterClasses 

• Interdisciplinarity 

• History of science  

• Phylosophy of science 

• Gravitas: “New Dialogues on Massimi sistemi” and GravitasFest
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