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Abstract. Astronomy education initiatives most often concern children from secondary school onwards.
However, children are interested in "things in the sky" from a very early age: the sun, the moon, day, night,
and the stars are notions that they experience every day. Through cartoons and books, they are quickly
introduced to questions of space travel, Solar System planets and life outside the Earth.

From kindergarten onwards, children show a strong interest in this topic, are able to ask questions, observe
(e.g. the phases of the Moon), experiment (e.g. testing gravity) and therefore know but also understand
important astronomical notions that impact on our everyday life.

On the other hand, it has been shown that gender biases in scientific positions are embedded from the
age of entry into primary school. Coming to class early on can therefore have a strong impact on overcoming
these stereotypes.

We describe here the various actions carried out in recent years in this age group, and what we are
preparing for the future. The LAM is a member of two ERASMUS+ projects aimed at kindergartens and
primary schools to introduce them to astronomy and science in general. An online book project has been
done https://spaceguardians.eu/space-guardians-ebooks, with a booklet including astronomy elements,
activities/experiments, games, colouring. A project for a board game is underway. We have also listed the
concepts that can be addressed with primary school children in a document for teachers. Both projects have
been designed to be used in the classroom or at home and are accessible to all in four languages (english,
french, portuguese and greek). We have made many interventions in these age groups, through this project
and in association with the Savanturiers. We will present our experience with the youngest children. We
will also present the AstroGirls project which will be developed at the LAM from this year onwards. Aimed
at primary school children, it is as much about introducing them to astronomy as it is about breaking down
stereotypes about the place of women in sciences.
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1 Kindergarten and primary school programmes and astronomy

In France as well as in many countries, there is no astronomical knowledge in the official state program of
kindergarten education. In primary school, some notions are starting to be listed. An exhaustive list of the
current expected notions that should be discussed in France are given in the Tab.1. The grades are also
accompanied by the expected age of the children. A comparison with other European countries (UK, Por-
tugal, Greece or https://www.project-stars.com/preview-file/o4_concept_for_astronomy_education_
program_en-27.pdf∗) showed that they are close to these expectations but can be also well below.

Cycle 2 (6 and 8 yrs-old) "Questioning the world": First scientific approach, States of the matter,
Finding one’s way in space and time (day/night, year, season), Phases of the Moon

Cycle 3 (9 to 11 yrs-old) Consolidation + Application of the scientific process: Schema,
Concepts of energy and speed, Solar system, Earth’s movement and history

1 Aix Marseille Univ, CNRS, CNES, LAM, Marseille, France
2 Ecole Publique de Villers Outreaux Rue Pasteur 59142 Villers Outreaux
∗This group also delivers activities for teachers in english here https://app.project-stars.com/en

c© Société Française d’Astronomie et d’Astrophysique (SF2A) 2022
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However, it is well remarked that this domain attracts a lot the students since the early age. Kids make
observations (phases of the Moon, night/day, seasons, stars) and can experiment (gravity, shadows). Moreover,
books and cartoons bring them interest in space, rockets, planets, and satellites.

2 The ERASMUS+ Space Guardians projects

The Space Guardians projects are funded by the European ERASMUS+ project. Two consecutives projects
were funded. The first in 2017-2020 had for objectives to delivers ebooks and accompanied guide to the kids 3+
yr-old. The second one, 2020-2023, is still ongoing and has the objective to deliver a game board for 6+yr-old
kids. The projects are a collaboration between five private companies and one research unit, our laboratory
LAM. Members and detailed description of the projects funded are given here: https://spaceguardians.eu.
It is also a collaboration between members of European countries, all the deliverables are then available in
english, french, portugueses and greek languages.

2.1 Online ebooks

Two stories are done in an ebook available freely online in four languages: english, french, portuguese and greek.
The stories are told by a professional storyteller. The first story, The Moon was stolen is about a young girl
called Rita who is on a mission to find out who stole the Moon (see Fig1). During her adventure, she will find
different clues along the way. Using her investigative skills, Rita finally discovers who stole the Moon and is
asked to join the Space Guardians team. In the second ebook, the Space Guardians team are picking up a
strange signal from Mars and decide to take their Rocket and find out what it is.

Fig. 1. Two extracts of the first ebook where Rita has to observe and understand the phases of the Moon. The stories
are told by a storyteller and available in four languages: english, french, portuguese and greek.

2.2 Accompanied guide

To maximise the learning opportunities provided by the interactive eBooks, we wrote an accompanied guide
that explain how the eBook is used, propose topics in astronomy for reflection with well-selected illustrations,
propose activities to understand some concepts (night and day, shadows,...) and propose some games, links on
webpages for kids and colourings (see Fig.2).

2.3 Learning framework

The aim of this document is to list the essential principles and fundamental concepts of astronomy sciences
for learners of 6 to 12 years old. It is primarily intended for teachers and educators, but parents can use it to
accompany their children who are interested in astronomy. It covers topics classified into 7 sub-areas (see Fig.3).
The different concepts are very briefly described. The adult can then find information or activities to present
them on internet or in some books. The concepts presented here will fill the questions that will be raised in the
board game that is being prepared.

https://spaceguardians.eu
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Fig. 2. Extracts of the accompanied guide freely available here https://spaceguardians.eu/space-guardians-ebooks
in four languages: english, french, portuguese and greek. Left: The table of content. Middle: Illustrated astronomy
information. Right: Some activities are proposed as well as some games and colourings.

Fig. 3. Extracts of the learning framework freely available here https://spaceguardians.eu/index.php/results in
four languages: english, french, portuguese and greek.

2.4 Board game

A board game is being prepared for kids 6+yr old. When ready, all the necessary documents will be available
printable online on the website of the project.

3 The Savanturiers

The Savanturiers is a French initiative supported by the Association Française pour l’éducation à la Recherche
(AFPAR). Part of its aim is to promote scientific projects led by teachers in their class in cooperation with a
researcher. Experiences can be organized (see Fig.4 left), visits or videocall by the researcher. Help is given by
the researcher to the teacher to verify the scientific content of the project. On average, one over eight projects
are related to astronomy. One quarter of all the project proposed concern primary school and only six percent
concern kindergartenn classes.

https://spaceguardians.eu/space-guardians-ebooks
https://spaceguardians.eu/index.php/results
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4 A look back at the visits to the kindergarten and primary school classes

Following these different initiatives, we have started to make many interventions in kindergarten and primary
schools. At LAM, we have access to different models and activities suitable for these ages:
- an activity to classify the objects that can be found in the sky (bird, plane, Sun, Moon, Stars,...),
- a model of the Solar System accompanied by pictures taken from probes, see Fig.4 right,
- an Earth-Moon-Sun model that help to show and explain several concepts (day, night, shadows, Moon phases,
eclipses, seasons,...) see Fig.4 middle.

A typical visit is quite short (45min to one hour). A general advice is not to be impressed by these young
kids. They could have strange questions, be silent, very agitated or seem to be bored but all the return that we
get is that kids, even at this age, retain much more than we think they do.

Fig. 4. Left: Experiment on the atmosphere with kids of 5 yr-old done by the teacher, in exchange with a researcher.
Middle: The Earth-Moon-Sun model in primary school. Right: The Solar System model in kindergarten.

5 The AstroGirls project at LAM

Several studies showed that gender bias on the scientific position are integrated by kids since the primary school†.
For example, asking kids to draw scientific mostly often to draw a male (e.g. Cvencek et al. 2011; Miller et al.
2018). We get funds in 2022 from the SF2A‡ to organize one or two days per year to receive a class of primary
school at the laboratory. The important specificity is that the receiving team will be only composed by women
(researchers, engineers and administratives). We plan to part the day between different activities: visit of the
laboratory (clean rooms and integration hall), various workshops (Solar System, Galaxies, Exoplanets and one
on the life of a woman astronomer) and a manual activity. The first edition will be organized in autumn 2022.

6 Conclusions

Astronomy is an appreciated subject by the kids since the first age. It could be easily used to initiate them
to experiences and observations. Materials are available online for teachers but their quantity depends on the
language and it needs teachers well trained and motivated. We would like to highlight that researchers and
laboratory staff can go to visit these levels of classes. Visits by women help to break the stereotypes in science
(e.g. Breda et al. 2021).

For the laboratory, all the deliverable created thanks to the ERAMUS projects are then used at each Fete
de la Science (week in France where activities about science are done - https://www.fetedelascience.fr/)
or visits by classes at the laboratory. They can be used freely by others. Some colleagues already used them in
England within their intervention with school-free childs.

We thank SF2A for the grant allocated to the AstroGirls project. Space Guardians are projects funded by the Erasmus+ Programme
under the numbers 2017-1-UK01-KA201-036634 and 2020-1-UK01-KA201-078865.

†https://unesdoc.unesco.org/ark:/48223/pf0000253479
‡Société Française d’Astronomie et d’Astrophysique http://www.sf2a.eu/.

https://www.fetedelascience.fr/
https://unesdoc.unesco.org/ark:/48223/pf0000253479
http://www.sf2a.eu/
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