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Hello everyone, | am Louise Le Vagueresse, a PhD student in the Institute of physics of
the globe in Paris directed by Maud Devés and Robin Lacassin. | will discuss challenges
and benefits of working with school teachers for better scientific information in a
context of disaster risk reduction. My case study is the French overseas department of
Mayotte.


https://meetingorganizer.copernicus.org/EGU24/EGU24-11197.html
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A new seismo-volcanic activity in Mayotte

May 2018 Start of an unprecedentad seismic crisis

v
May 2019: Discovery of 2 new volcanic edifice
v
2024 A submarine volcanic chain continuing ashore

Lecombe et al, 2024}
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Mayotte is a volcanic island, but this volcanic activity ended long before the arrival of
human populations on land. However, In May 2018 started an unprecedented and
unexplained seismic crisis which led to the discovery one year later of a new volcanic
edifice erupting offshore. Today we know that this edifice is part of a submarine
volcanic chain with possible links to volcanic structures ashore and my colleagues are
still investigating whether or not these volcanic structures could be reactivated in a not
too distant future.

Informing at-risk population is key for disaster risk reduction

societies for better scientific

rhere are growing expectations from
information

Science agency on trial following
deadly White Island volcano

"Charges being brought zzzinst
other parties explicitly mention
failures to conduct risk
assessments o communicate risk.”

noTura.com

| think everybody in this room is already convinced that informing at-risk population is
key for disaster risk reduction. | will just quickly remind that there are also growing
expectations from societies for better scientific information with sometimes legal



implications, as illustrated with the case of White Island volcano last eruption and the
ensuing trials.

In Mayotte, a "“communication crisis”

Devés et al, 2022 - Efforts in public information

An overall feeling of “lack of information”

(Faliou et al, 2020)
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' Daily press release from both authorities and

scientific institutions to inform inhabitants 3

In Mayotte, efforts were made for public information, as highlighted by a study by Deves
and associates in 2022, especially at the very beginning of the seismic crisis where press
releases from both authorities and scientific institutions were published daily to inform
inhabitants. However several social studies evidenced a feeling of lack of information
among populations which led to anxiety, fear, and ultimately mistrust toward
authorities and even scientists.

Main issues identified in previous studies

» Multiculturalism and multilinguism i

(Mor & Kassime, 2024) !
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« Numerous vulnerability components in the populations like I ‘-|||
demography, precarity, limited access to Dbasic ressources, ML

il

* Geographical AND cultural distance between scientists and targeted populations

* Language practices reproduce existing power relationships around access to information

(Deves et af,, 2023)



Several issues were identified to explain this gap. Among them: multiculturalism and
multilingualism and also numerous vulnerability components among the populations
like a soaring demography, a high rate of precarity, limited access to basic resources
such as water and important illiteracy in French. So overall, what is important to keep in
mind is that there is a geographical and cultural distance between scientists who are
studying these phenomena, who mainly come from and live in mainland France and
who speak French, and targeted populations. Another study also highlighted language
practices among stakeholders reproducing existing power relationships around access
to information which hinder the circulation of this information.

Informing schools to better inform communities ?

Working in schools in order to

¢ Overcome language barriers (Mitchell et al.,
2008)
¢ Indirectly reach and involve different
@ communities (Shaw et al., 2004)
« Instill knowledge in individuals over the long
term (Kandel, 2007)
¢ Operate in a controlled and safe
environment, and draw on the teaching
expertise of teachers (Le Vagueresse et al,, in
prep)
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There are other cases of multicultural communities exposed to natural hazards around
the world and in those contexts, several studies proposed to work with schools in order
to overcome language barriers and indirectly reach and involve different communities
while instilling knowledge about hazards and risks in individuals over the long term. |
would also add that it's a good way for us as researchers to operate in a safe
environment and to have the opportunity to rely on the teaching expertise of school
teachers to address this public.



As scientists, how to work with schools for better public information ?

Borrowing methods from social sciences

Ethnographic approach

3 x 1 month on the field to
Understand the crisis course {semi-directive interviews with journalists, scientists, crisis managers,
ocal personnalities, local elected, inhabitants, teachers, children, ..)

e o
Study the experience of pupils and teachers
19 interviews : 14 members of the teaching staff, 5 at the university

18 focus groups : 6 in middle scheol, 12 in high school {226 students)

How did they experience this crisis ? What is their current level of knowledge on this activity ?
What are their expectations ?

.

Participatory observation approach

@ Test of several strategies while working with differents stakeholders
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So, how to work with schools to improve public information ? How did we proceed ?
First, we conducted a social study using an ethnographic approach in order to better
understand the crisis course and to study stakeholders’ experiences and
representations, and | especially focused on the experience of pupils and teachers. |
was interested in how they experienced the seismic crisis, what is their current
knowledge on this activity and what are their expectations in terms of information
regarding those phenomena. Then we drew on these results to implement several
projects with different stakeholders in order to test strategies targeting this public.

Experience of the seismic crisis in the school environment

"\ For schoolers
I l “l was so scared, | wanted to leave

Mayortte”

* \arious reactions but the collective answer is fear
“my relatives in their heads, it was the
end of the world”

“The mums were scared, so everyone
was scared... [...] But until then, they
weren't afraid”
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First, a few words regarding the experience of the seismic crisis among schoolers. There
were various individual reactions, but they collectively agreed that they experienced
fear during these events. Analyzing the testimonies, It appeared that part of this fear
actually came from their relatives, especially their mums. It was a collective fear that
made them scared, more than what they experienced of the earthquakes by
themselves.



Experience of the seismic crisis in the school environment

"\ Schoolers’
r “There was a lot of fake news”

“We didn't understand anything...

* \3rious reactions but the collective answer is fear ) "
[...] we were a bit lost’

A fesling of 2 mass, 3 mess of information (from

media, relatives, teachers, ..) ulimately leading to a lack “some people invented several
of understanding of this information reasons, [...] they tried to... to find
reasons”

“There is a lack [of information],
there is a lack”™

Regarding the feeling of the lake of information, we found out that it was more about a
lake of understanding the information provided. Indeed, the schoolers expressed a
feeling of a mass of information which led to a mess of information, if | could say. They
mentioned a lot of fake news, very different explanations from very different sources,
contradictory information and a lack of hierarchy among this information that let them
to feel lost and prevented them from understanding anything about what was
happening.

Experience of the seismic crisis in the school environment

* "\ What do they know now about this activity ?

Q: Do you know where the volcano is?

Not too much....
A: “No”/ "No...” / “A few kilometres from Mamoudzou.”

“I had no idea there was a volcano in Mayorte, I'd never even heard of it.”

Q: Are any of you... a bit unconvinced [regarding a velcano explaining the
earthquakes] or do you still need to work on the issue to be convinced?
A:"Yes."/ “I'm divided” / “I didn't understand, no™

“When there are high tides, is it also because of the earthquake? The
volcane? Is it because of the volcano that couses the tides?”
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And indeed, when | asked them about what they do know now regarding this activity, it
appeared that it was not too much. Most of them do not know the basic characteristics
of the new volcano. Some of them didn't even know that there was a new volcano or
were unaware of the volcanic history of Mayotte. They also doubted that the volcanic
activity could have generated the earthquakes because they didn't understand the link



between earthquakes, volcanic activity and deformation. They also had a lot of
questions which revealed a lack of basic knowledge about natural phenomena such as
tides, tsunami, earthquakes, volcanoes, how they differ from each other and how they
could be linked to each other.

Experience of the seismic crisis in the school environment

* \} Schoolers’

* \arious reactions but the collective answer is fear

“My mother told me that...
there was a volcano so... that's
why the fish died”

A feeling of 2 mass, 2 mess of information (from
2latives, teachers, ) uiimately leading to 2 lack
of understanding of this information

3
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“Persenally, | didn't believe it
[the subsidence] before. But
since the teacher confirmed it
a few weeks agoe, I'm starting
* Trustin mothers, teachers and scientists to panic a bit”
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Their most trusted sources were, first, their mothers, which is compatible with the fact
that Mayotte is a matriarchal society, and in second position, we found that the teachers
are really respected and trusted. Here you have the example of a testimony by a
schooler who shared that he didn't believe about the subsidence of the island before
(linked to the magmatic chamber), but since the teacher confirmed it, he is starting to
panic a bit. A few schoolers also mentioned scientists such as seismologists or
geologists, as trusted sources, but they were a minority.

Experience of the seismic crisis in the school environment

Teachers'
“ Students or colleagues would say to us: ‘But you,
whe are in the profession, what de you...”

" We ourselves, who were supposed to
understand the phenomenon, didn't really know
what to answer or what to say to the students or

Life and earth sciences teachers identifizd as relevant P
colleagues who had questions

people to ask questions to... e e e

“It was things that were not at all accessible... to
people who could have used it.”

... but unable to answer these questions

“I'd say, you have to look for it [information], but
it has to be easy to find”

"



Regarding teachers, one of the most important findings is that Life and Earth Sciences
teachers both identified themselves and were identified, by their students, colleagues,
hierarchy and friends, as relevant people to answer questions about these phenomena.
However they found themselves unable to answer these questions because they didn't
have information which they said was lacking or not easy enough to access. Several of
them regretted that this information was “not at all accessible to people who could have
used it".

Experience of the seismic crisis in the school environment

E Difficulties to tackle the subject in classe

+ Linked to their students' situation

Schoolers in precarious situation at home (Tsimando et of, 2022) with 77% of Mayotte's population below the

rent lzvel of French comprehension and alphabetisation in 3 same class

S8t illiterated in 2018 (INSEE, 2079), high proportion of immigrants (Roinsard, 2074)

20714

Different familiarities with science approaches - multiculturalism, .. (Roinsord, 2074)

s Linked to the crisis context
No applied documnents available on Mayote's activity

School curriculum too general
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Teachers identified two main categories of difficulties preventing them from tackling
this subject in class. The first one is linked to their students’ situations and the general
school context in Mayotte. Indeed, some schoolers live in very precarious situations at
home and classes are very heterogeneous with very different levels of French
comprehension and alphabetisation and also different levels of familiarities with science
approaches due to multiculturalism. They also expressed difficulties linked to the crisis
context. They mainly tried to overcome the lack of information by relying on the school
curriculum to explain the phenomena. However, they shared that it was not sufficient,
either because the chapters were not treated for some school levels or because those
chapters were way too general. They also expressed that they wished to have more
applied documents available on Mayotte's activity in order, first, to illustrate the school
curriculum with a local case study and also to be able to go into more details while
explaining what happened to the schoolers.



Take home message and perspectives

To work with schools

Top-down approach is not working...

What to remember from this study ? First, top-down approaches do not work. However,
school teachers, and life and earth sciences teachers especially, seem to be relevant
contacts and intermediaries on the field. First because they know their classes and the
socio-cultural context of their students and can provide upstream pieces of advice
regarding this public and ensure conditions for better inclusiveness. They also appear to
be trusted sources for their students and colleagues. In addition, they are willing to
access and disseminate this information, both to answer students’ questions and to link
the curriculum to a local case study in order to enhance students' interest and
intellectual development.

Take home message and perspectives

To work with schools

Top-down approach is not working...

.

Participatory observation approach

@. N Test of several strategies while working with differents stakeholders
" @ 1}Workmg group on scientific mecistion of REVOSIMA
vith Devés, Paiti esii, Mitard et i Ben from BRGM,

2) In- schcols workshop:

3) Mzy'zciznce: Participatory project reversingthe ¢

zvgs, Jocquot, Grandin &

s from REVOSIVA,

OM, Noura "oGS"S‘-’ and Anchoura Boir

... but working with teachers beforehand seems feasible and interesting
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Drawing on these results, we have several projects ongoing.

First, there is a working group on scientific mediation among Mayotte volcanological
and seismological monitoring networks, of which | am a member, which develops and
spreads popularized content through a mailing-list addressed to the different
stakeholders, and among them school administrations and school teachers. This
working group is also involved in the conception of an exhibition on this volcanic activity
by the local Museum whose public is mainly made up of school classes.

As part of my thesis, | developed two workshops for secondary schoolers, with inputs
and feedback from both geoscientist colleagues and local teachers. Finally, we
implemented a participatory research project with a local school teacher aiming to
assist schoolers while they develop information formats on this activity destined to their
relatives, reversing the classical top-down communication approach.



Perspectives

Further perspective of work :

Is working with schools efficient enough to reach communities ?

Conditions of information percolation between children and their relatives and
communities ?

“ewven if | explain to my mother ‘there's this, there's
that' she's not going to believe me because she
thinks that... I'm small, I'm not really...”
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However, one important question remains: is working with schools efficient enough to
reach communities ? There are very few studies in the literature examining the
conditions of information percolation between schoolers and their relatives. These
conditions may be linked to the communities’ perception of science, French schools
education and children themselves and would thus vary depending on the socio-cultural
context. This needs further investigation.



