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The project named "Warning!" has reached its sixth edition. "Warning!" was born in 2020 with the
aim of developing interdisciplinary educational paths on the topics of major planetary dangers and
environmental fragility. This project was conceived as a knowledge dissemination initiative with
a specific focus on high-school students. "Warning!" has been repeated in the following years,
proposing different themes for discussion, but maintaining the interdisciplinary approach and
always underlining the centrality of the scientific method in facing complex problems. Each cycle
was composed of four or five debates in which experts from different disciplines addressed the
topic under discussion from different points of view. Physics was the "fil rouge" that accompanied

the participants on this journey across many fields of science.
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1. Introduction

The initiative named "Warning!" was conceived as a knowledge dissemination project, trying
to provide interdisciplinary educational paths, addressing the public at large, but with a specific
focus on high school students. "Warning!" has reached its sixth edition. Each cycle was articulated
in four or five events on different subjects, but with some common features:

* identifying the complexity of the phenomena that surround us.
* an interdisciplinary approach, recognizing the importance of cross knowledge.

Instead of focusing on a specific aspect, interdisciplinarity allows to approach problems from
different points of view.

The idea for this project was born in 2020 and was certainly triggered by the ongoing COVID-
19 pandemic. It aimed to draw the attention of new generations to natural events potentially
threatening the entire mankind [1]. The title of that first edition was: "Warning! The big planetary
threats: knowing them to defend ourselves". The goal was to help participants to understand
the importance of “being ready”, thanks to the adoption of responsible and scientifically sound
behaviors, addressing the limits of a culture where the "here and now" is dominant, as it is in the
modern society, which is little motivated to address long-term problems.

Pandemics are not the only source of risk at planetary level. There are other major planetary
dangers and environmental fragilities. Earthquakes, volcanic eruptions, hurricanes, climate changes
and even interactions with asteroids can jeopardize our lives. All these natural events were discussed
in five seminars during the first edition of this project, taking place between December 2020 and
May 2021.

For each event the speakers were two scientists or researchers with complementary and inter-
disciplinary skills, who were asked to approach the topic in light of their own field of expertise.

To highlight the conversational and interactive nature of the events, participants were encour-
aged to reflect on the topics in advance and prepare questions to submit to the speakers.

2. New editions of '"Warning!"'

Given the great success in terms of number of participants and positive response, "Warning!"
was repeated in the following years, proposing different themes for discussion but maintaining the
interdisciplinary structure and the same mode of interaction between speakers and students. Each
new cycle consisted of four events.

The second cycle was devoted to challenges and potential threats in man-made activities. We
discussed new genetic engineering techniques and their ethical implications, the new challenges
posed by ever-increasing automation, the risk, exacerbated by the web, of falling victim to fake
news, and, finally, the delicate balance between humanity and the Earth’s resources.

In the third cycle, we reflected on the future: from the scenarios that will unfold as a result of
technological innovations to the emergence of new jobs and professions. Without neglecting the
relationship between art and science and between ethics and science.

The following cycle explicitly focused on the complexity of both Nature and human society,
and connected seemingly distant fields, revealing contiguities in their methods of investigation.
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We discussed meteorology and sociology with an interdisciplinary and transversal approach. The
chaotic characteristics of the processes occurring deep within the Earth found a natural parallel in the
chaotic nature of humanity which Dante encounters in Hell. Discussions ranged from biotechnology
to moral philosophy, from physics to literature and the deepest essence of humanity.

The fifth cycle had an evocative title: "Everyone’s World, a World for everyone", suggesting
that a global vision of the world will be increasingly important. The goal was to help young people
understand the relationships between different cultures across time and space. So, we discussed
different artistic expressions, different ways of interacting with nature and of approaching medicine,
and we investigated the development of scientific thought in various parts of the world.

For each theme of each cycle the discussion was driven by a multidisciplinary attitude. Interdis-
ciplinarity promotes epistemological approaches when we investigate a phenomenon from different
point of views ("what can be known about it?" ), and promotes also methodological insights ("how
can it be found out?").

The real world is made of complex things, and its complexity manifests itself in the inability
of any formalism to capture all its properties and details. It is essential to examine and compare
phenomena using a common set of parameters and to assess how they, and their related risks, evolve.
The scientific method is the main tool we have at our disposal for addressing complexity. Strategies
and methods specific to physics were the common thread that accompanied the participants on this
journey across many disciplines. The process underlying all the reasoning was not very different
from what we do in HEP experiments when we deal with complex problems!

3. The organization of the events

The partners in this project are the Italian National Institute for Nuclear Physics (INFN) and
Fondazione Pisa. INFN is the research agency dedicated in Italy to the study of the fundamental
constituents of matter and their interactions. Its mission includes the transfer of acquired knowledge
to society, both as technological transfer and as diffusion of the scientific culture, promoting the
dialogue with citizens. Fondazione Pisa has its origins from a banking foundation, and is active in
Pisa and surrounding areas in the fields of cultural heritage, scientific research and philanthropy.
Palazzo Blu is the center of cultural activities managed by Fondazione Pisa and an important
museum center for temporary exhibitions.

The first edition of "Warning!" took place virtually, due to the persistence of the pandemic.
Sometimes the speakers were in the auditorium of Palazzo Blu, while teachers and students were
always following online. More than 3000 students from 25 high schools from all around Tuscany
participated to this first online cycle.

In the following editions, students were able to attend the debates in person (in the 120-seat
auditorium at Palazzo Blu) but we also offered the option of following them online, to ensure the
possibility of a broader attendance. We had approximately 2,000 online contacts per seminar, a
fairly stable number over the years.

A few weeks before the events, explanatory materials in digital form were made available to
teachers. Therefore, students had the opportunity to work with their teachers on the proposed topics
using this material and to prepare in advance a list of questions to submit to the experts during the
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events. We collected up to a few hundred questions for each seminar. Careful classification and
selection were required to reduce the number of questions and group similar ones together.

Therefore, each event was not simply a seminar, but rather the final stage of a long path,
so it lasted 2-3 hours, and a significant portion of the time was dedicated to answering students’
questions.

4. The web site and the streaming

Each event was streamed online using Palazzo Blu’s YouTube channel and Facebook page. To
give the initiative a broader diffusion, a dedicated web site was created for the project [2], useful
to explore the various activities. There are sections dedicated to each topic covered in the events,
and a section with information for schools. Links to past editions are available, where materials
from all past events can be found, and a page with instructions on how to access the live streaming.
Recordings of the seminars were available from the "Warning!" web site immediately after the
event. On average, each event was followed online by several hundred registered participants and
garnered approximately 2,000 offline views.

5. After the event

Many of the participating student groups produced a final report in which they presented a
personal elaboration of some of the topics proposed during the project (this could be a short video,
a presentation, the report of an interview, or an artistic work). These write ups revealed very
interesting and unexpected insights, and often highlighted original connections between different
topics.

At the end of each cycle we proposed a questionnaire to the teachers who coordinated students’
participation to the project, to assess whether the initiative met a positive response. First, we asked
how many seminars they attended, and verified that the vast majority had attended most of them.
We then tested various aspects, asking whether the seminar topics were interesting, if the distributed
materials were useful in facilitating understanding of the seminars, if the speakers were sufficiently
clear, if the students were satisfied and whether participation had been formative for the students.
The overall feedback was always positive.

As an example, in Figure 1 we show the pie charts summarizing the results of the questionnaire
administered to 31 teachers after the end of the fourth cycle. For all questions, the majority of
responses showed positive feedback (in blue and red in the pie charts), some were neutral (in
orange), and there were no negative remarks.

6. The next '""Warning!"

As of this writing, the sixth edition of "Warning!", dedicated to "Mysteries and Wonders of
the Universe", has just begun. This theme has always fascinated humanity and has given rise to an
infinite range of insights and searches, from incredible scientific discoveries to the most profound
and often unresolved questions about the existence and nature of the Cosmos. Over the millennia,
humanity has scanned the skies, discovering galaxies, stars, supernovae, black holes, gravitational
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Figure 1: Pie charts showing the results of a survey in which teachers coordinating the participation of
students to the fourth edition of Warning! were asked about their level of satisfaction with the project.

waves, and exoplanets. Thanks to increasingly powerful observation instruments, we have been
able to understand their origin and characteristics. But many questions remain unanswered: from
dark matter and dark energy, whose exact nature we don’t know, to the Big Bang, which marks
the beginning of space-time and thus the origin of the Universe, but leaves open the question of
what came before. Even the question of whether life exists elsewhere still has no answer, despite
the vastness of the Universe making the existence of other living things likely. This edition of
"Warning!" aims to immerse participants in a sea of wonder and mystery through four engaging
events.

7. Conclusions

The scientific method and an interdisciplinary approach are the best tools we have to tackle
complex problems. "Warning!" aims to use these tools to raise awareness among young people
about the challenges of modern societies, encouraging a scientific discussion on them. The positive
response to this project has exceeded our expectations to the point that, although "Warning" started
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as a “‘single-cycle” initiative, it has become a regular event offered every year in high schools. This
activity has now established itself in Pisa and the surrounding area as a useful educational support
for students and teachers, offering them the opportunity to integrate and deepen the topics covered
in school curricula.
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