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Conceptual framework
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GRAVITY

PHYSICS

PHILOSOPHY

Physical and philosophical (conceptual) questions drive human investigations of nature across the centuries
- why and how do things move?
- how is the universe made of? 

The answer is a matter of ... GRAVITY

Aristotle

Galilei

Newton
Einstein

...

After 20th century scientific revolutions (general relativity and quantum mechanics) physics and philosophy have taken
different paths. Is it possible to restore a unitary scientific vision? 

Let us start from schools!



The «Gravitas» project
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“Gravitas” is a multidisciplinary outreach and educational program devoted to high school students (17-19 years old) that 
mixes contemporary physics and the philosophy of science

Coordination: INFN Cagliari (DARK)
Scientific committee: more than 50 physicists and philosophers of Italian 
and European Universities and Institutions
Themes: 20th century physics and philosophy of science, history of science, 
science communication, logics 
Goal: recombining the conceptual and practical nature of physics offering a 
multidisciplinary (contemporary) vision of science and knowledge

Organization
1st part (December ’21 – April ‘22): online due to pandemic
“Nuovi Dialoghi sui Massimi Sistemi” – “New Dialogues Concerning the 
(Two Chief) World Systems»
2nd part (April ’22 – September ‘22)
“Gravitas» festival

• first edition in Cagliari, 24 and 25 of September 2022
• bottom-up organization: themes, formats, speakers chosen together with students who attended the first part 

of the project



Nuovi Dialoghi sui Massimi Sistemi
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Online seminars format (live on INFN Cagliari Youtube channel):
- two researchers from two different fields meet a moderator

and informally discuss about Gravitas’ themes (fig 1)

- The public chats and indirectly interacts during the YouTube
live or using Mentimeter (via moderator’s mediation)

16 seminars (next slide) and 32 scientists from European
Universities and Institutions involved

Students created posts aimed for the socials (such as Facebook
and Instagram) inspired by the seminars

Fig. 1 List of arguments discussed during the online seminars with 
experts. The panel shows the number of preferences for each content. 

Participants: 236 students (m=128, f=108) from 16 high schools in Sardinia subscribed to the project (n=43 were 19 yo;
n=130, 18 yo; n=63, 17 yo)

127 students (m=72, f=55; 111 from scientific, 9 from «humanities», 7 from artistic high schools) wrote the posts and
completely ended the project.

The average number of visualizations per Youtube video is around 270 (80 students on average during the live sessions)



Fig. 2 Examples of posters
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Fig. 3 Gravitas’ online seminars playlist on INFN Cagliari Youtube Channel
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Fig. 4 List of preferred contents to write a post. The panel shows the number of preferences for each 
content. Note that data arise from the questionnaire, not from the number of posts we collect

The posts

Students wrote 1 post for each month (4 
post in total on 4 different arguments)

They could work in group

Structure of the post
- name, surname, school and class
- image
- text
- references (for text and images)
- hashtags

Posts will be used in the Gravitas Festival for 
an art-like exhibition

more info? ... follow «Festival Gravitas» 
social media (FB & IG), come to Cagliari and 
participate to the Festival!
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4° class, Scientific Lyceum

«Gravità, l’oscura forza che manipola la realtà» 
3° class, Scientific Lyceum 4° class, Scientific Lyceum

Fig 5. Examples of posts. The text displayed here is a part of the complete caption they wrote. 
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A preliminary study from a Phisics Education Research point of view

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 school

The sample: we collect 70 answers (m=42, f=28) in the period April (end of the project) – June 2022

Analysis: qualitative analysis (means and standard deviation) and analysis of variance (ANOVA) based on gender (not
shown here).
Answers are shown in next slides (where not specified, the y-axes shows the 6-points Likert scale cited above).
For each investigated topic, the Cronbach’s alpha is higher than 0.8
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Results (1)
How the project influenced students’ perception on Gravitas’ topics

Fig. 6 The panel shows the means related to the influence the project has had on students about physics,
philosophy and science communication. Error bars are the standard deviation.
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Results (2)
How the project influenced students’ perception on Gravitas’ topics
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Fig. 7 The panel shows the means related to how the project infliuence students’ perception of the world of science.
Error bars are the standard deviation.



Results (3)
How the project influenced students’ perception of the possibility to implement Gravitas’ format and topics at school

Fig. 8 The panel shows the means related to the perceived usefulness of «Gravitas» format in class to learn
contents. Error bars are the standard deviation
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Results (4)
How the project influenced students’ perception of the possibility to implement Gravitas’ format and topics at school

Fig. 9 The panel shows means related to students’s perception about including some Gravitas’ format in
class. Error bars are the standard deviation.

Matteo Tuveri – ICHEP – Bologna 8/07/22



Results (5)
Students’ report about their experience in writing the posts for social network

Fig. 10 The panel shows means related to students’ feeling on writing the posts. Error bars are the standard deviation.
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Results (6)
Students’ motivation about specific topics while they were attending the project

Fig. 11 Students’ motivation in specific topics while they were attending the project. The ranking scale goes from 1 (completely
disagree) to 6 (completely agree). Error bars are the standard deviation
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Discussion

Qualitative analysis shows an overall good influence on students attitude towards physics, 
philosophy and science communication (means higher than 4), with higher means in physics w.r.t.
to the others. 

They appreciated experiencing the Gravitas’ format and think that it is exportable even in class, 
especially for the multidisciplinary approach to mix together physics and philosophy. 

They appreciated writing posts and considered the activity as useful to better understand the 
topics covered during the project.

They also felt motivated in actively participate to the project and its activities
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Conclusions

The project had a positive influence on students’ motivation
towards physics, philosophy and science communication
(means related to physics are higher than the others).

They felt motivated in actively participate to the project and
its activities.

Finally, students really liked the project (see Fig 12).

Ongoing activities: study of the data coming from items on 
motivation in physics and philosophy and data coming from 
the ANOVA on gender

Organization of the festival together with students

Future purposes and investigations:
- Extend the audience to all Italy in next years
- Analyse data from a specific questionnaire devoted to teachers who participated at the project

Fig. 12 Students overall perception of the project. The ranking scale goes from 1 
(completely disagree) to 6 (completely agree)
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Gratzias po s’atentzioni de bosaterus

Thank you for your attention


