NOSTROMOS: searching the 8th
passenger




Summary

La Astrobiology'is a multidisciplinary science, which covers various areas of the sciences and
provides us with a source of educational resources, attractive and very appreciated by the students.
We have initiated our students of 2nd of EPO in this science, which look for finding life outside our
planet or that life, as we know it, can survive outside the Earth.

We started showing the importance of the water in the Earth for the existence of life; then with the
images which we receive from satellites, we sought the existence of water, as well as understanding
better the geological phenomena of different elements of the Universe related to the existence of
water. Therefore we have made different models of these phenomena in the laboratory. In this way,
students have given great importance to the images of artificial satellites, which provided us all this
information.

Finally, we have exposed seeds (chickpeas and beans) to similar conditions which could be found on
other planets (radiation, salinity, acidity, absence of light, low temperatures...) and noted if they could
or not germinate. In the whole works we have integrated all stages of the scientific method. At the end
of each session, it has been given maximum dissemination: posters, social media, web, conferences
(Day of the Woman and the Girl in Science, International Book Day and Grandparent’s Day) as well as
attending various fairs and science contests (YOMO, Bezmiliana, Diverciencia-Pequediverciencia). As
a synthesis of the project it has been made a newscast, broadcast on local television “Onda Algeciras”
and posted on” YouTube”, where different characters showed all investigated.

Introduction

The main objective is for 2nd graders to work throughout the course on a project on astrobiology.
Once they have acquired that knowledge, they disseminate themselves all that information to the rest
of their schoolmates, family members and the general public, depending on the place.

Therefore it has been structured in three parts coinciding with the student's quarterly academic
periods:

¢ In the first quarter we worked on the importance of water and how difficult would be to conceive
life as we Know? it. Therefore, the following experiences have been carried out:
o The water cycle, why does it rain?
o Why is important that ice float?
o Can the water go upwards?: the Capillary.
o Importance of water for living beings, pure water-contaminated water.
o Life in a drop of water: microcosm.

Students experienced at home, showing what they learned to their families. They also
exposed it to his classmates and hung posters in the aisles of the school. On "Women's and
Girl in Science Day," a conference was held in the school hall for all students: "Nostromo, an
astrobiology project".

e In the second quarter, we worked the possibility of finding water elsewhere in the universe. We
use satellite images to get information about the location of the water. We worked these sessions:
o Bird's eye view. Discussion forum.
o Identify the point of view of the images offered by the satellites. Discussion in small
groups.
o  What can we learn from satellite imagery? Emphasize "geographical” accidents that can
be intuited with these images.
o Martian Surface Modeling:
=  Wind on Mars? Martian dunes.
=  Water on Mars? Martian rivers.
= Martian craters.

! Marin (2016). Astrobiology: the whole is more than just the sum of the parts. Astrobiology is considered a new term to
describe a new paradigm, which, according to the NASA Institute of Astrobiology (NAI) Roadmap addresses three fundamental
issues: How did life begin and evolve? Is there life elsewhere in the universe? And what is the future of life on Earth and
beyond? Obviously trying to answer these questions requires an interdisciplinary approach, in fact transdisciplinary

Science defines it with basically operational attributes (the living is born, grows, reproduces and dies), with chemical
properties (the living is composed of carbon, hydrogen, oxygen, nitrogen,...) or with processes of self-organization, energy
transfer, self-regulation (homeostasis), self-replication. Evolution and transmission of information. ( Luque et al.,2009, p.172)



Four moments there were in this quarter for the disclosure of everything learned:

- March 19th: Grandparents' Day at the Huerta de la Cruz College.

Youth Mobile Festival at L'Hospitalet de Llobregat.

- | Science and Art Competition of the NSET "Concienciarte". In el Campo de Gibraltar.

- International Book Day at the Salesian College of Algeciras.

e And finally, in the third quarter we have experimented with different seeds the possibility that they
germinate in physical-chemical conditions similar to those we can find, for example, on the planet

Mars.

o Chickpeas in the outdoor space... (Definition of the problem).

O
O
O
O

My prediction (Hypothesis Formulation).
My Records (Data Collection).
My discussion (Data Analysis. Confirmation or rejection of hypotheses).
My Summary (Results and Conclusions)

The disclosure of experiences and results in this last quarter were at the following events:

- Xl Meeting of Bezmiliana Sciences in Rincon de la Victoria (Malaga).
- XIlI' International World Science Days: Diverscience-19 in Algeciras.

- NOTICIERO: Nostromo in search of the 8th Passenger Onda Algeciras TV. On YouTube
https://youtu.be/hOFale45-NQ

Summary Plans:

Date Activityl Type of activity Estimate No Presence
Place persons achieved
Type of audience
15-11- How do you imagine Presentation of the 52 students+52 Social media
18 if You .were a At home projc'-:‘ct . families
scientist? Motivation
Family engagement
21-11- "Water, our magical Experimentation 52 students+52 Poster Exhibition
18 liquid" Class exhibition families
"Water cycle, why is At home
it raining?"
"My terrarium"
18-11- Experiences with Exhibition 52 students Poster Exhibition
18 different types of Social media
water (Romero)
- " Classrooms
§ Importance of water
S for living things"
< 17-12- Communicating Experimentation 52 students+52 Poster Exhibition
_§ 18 vessels families
3 "Water ascending, At home
2 can the water go
L‘% up?"
11-01- "Life in a drop of Observation with the 114 students Poster Exhibition
19 Zuzter: Microcosm Laboratory help of microscopes
31-01- "Life in a drop of Observation. 114 students Poster Exhibition
19 water: Microcosm Laboratory Projection on the wall
()" with the help of the
laser pointer
14-02- Women's and Girl's Conference Primary school WEB Friends of
19 Day in Science: Exhibition students Science,
" . Hall of events ) . ;
Nostromo, a project High school Diverscience
of astrobiology" students Social media



https://www.translatoruser.net/bvsandbox.aspx?&from=es&to=en&csId=edbe7c7f-7d30-4f88-aa22-b263d6479428&usId=e12220ce-6d44-43c7-97de-deb2b0ae4c2a&bvrpx=true&bvrpp=&dt=2019%2F12%2F14%2015%3A57#_ftn1

17-02- "Bird's eye view" Observation 52 students+52 Poster Exhibition
19 families
At home
Classroom
Courtyard
21-02- Satellite photo Observation 52 students Social Media
19 interpretation
"How are the images
that the satellites Classroom
photograph?"
"What can we learn
© from the images?"
% 19-03- "Grandparents Day" cl Exhibition Grandparents and | Social Media
a 19 assrooms Games grandmothers
2 26,27- Youth Mobile d Exhibition 22,000 young WEB YOMO
g | 0319 | Festival (vomo) La Farga de people and 3,000 | WEB Diverciencia
b L'Hospitalet . .
e educators Social media
-‘g 28-03- | Science and Art Exhibition Students, Hipercor.
T 19 Competition of the ibralt teachers and the Exhibition halls
& Park -Natural of the Gibra ar general public
. Countryside
Strait
"Concienciarte"
29-03- Modeling Martian Observation 52 students Web
19 geological Exhibition Facebook
phenomena
Classroom
23-04- International Book Exhibition 102 students Social Media
19 Day Presentation
Salesian
College
(Algeciras)
30-04- "Chickpeas in outer Experimentation 52 students+52 Poster Exhibition
" Classroom + At .
19 space home families
(Problem definition)
03-05- "My Predictions" Classroom Discussion 52 students
19 (Hypotheses)
13-05- "Myrecords. My Discussion 52 students
19 discussion"
(Data Collection and
Analysis)
"My Summary" Classroom
(Confirmation or
rejection of
hypotheses.
Conclusions)
12-04- NEWS: “Nostromo, Classroom, Staging Public Social media
19 searching the 82 Laboratory, YouTube
passanger” Courtyard, Onda Algeciras
Onda Algeciras TV
TV
10.05- Martian’s Observation Students and
19 Observation 2 Courtyard families
02-05- XI Encuentro de Exhibition 3.000 visitors, 800 | Social Media
19 Ciencias Bezmiliana studentsy 70 Web Diverciencia
(Mélaga) teachers Onda Algeciras

TV



https://www.translatoruser.net/bvsandbox.aspx?&from=es&to=en&csId=edbe7c7f-7d30-4f88-aa22-b263d6479428&usId=e12220ce-6d44-43c7-97de-deb2b0ae4c2a&bvrpx=true&bvrpp=&dt=2019%2F12%2F14%2015%3A57#_ftn2

10-05- Interview Interview Public Social media
19 Onda Algeciras Web Diverciencia
TV Onda Algeciras
TV
16,17- Xlil Jornadas Exhibition Public Social Media
05-19 Internacionales de Algeciras 15.000 visitors, Web Diverciencia
Ciencia en la calle: (Cadiz) 2000 students, Onda Algeciras
DIVERCIENCIA-2019 150 teachers TV

W They were performed in the corridors and entrance of the College.
2 Adverse weather: Lift wind in the strait, abundant cloudiness. It's postponed for June.

FIRST QUARTER: ""Water our magic liquid”

In the first days of the course the project “Nostromo®: searching the 8th Passenger” is reported to be
carried out during this academic year. At the initial meeting of the course, parents are informed about
the project and we asked them to collaborate as some of the experiences would be realized at home,
establishing a commitment signed by both the parents and the student himself (See Annex [, 1st
Booklet).

The importance of water is introduced as a means of life. The first experience they make is the
manufacture of a terrarium and thanks to our Sun, how the water cycle is recreated.

P

b AT

Image 1. Terrarium and the water cycle.

In the following sessions, the properties of water are the subject: the buoyancy of ices” in water, the
phenomenon of capillarys, as important items for life.

Image 2. Capillary experience.

With the pure-salt water session, observation and records are made about the experiences of
irrigating different plants (rosemary, aquatic plant and seeds) with tap water, salt water and
contaminated water (water after scrubbing the soil)® during a month.

® The U.S.C.S.S. Nostromo is the towing-loading spacecraft featured in the film Alien, the Eighth Passenger (1979), whose plot
recounts the stalking of an alien creature to Nostromo's crew.
* It is felt that life can continue in low temperature conditions thanks to the ice floating and makes as a barrier of protection for
the aquatic living beings below it. They are told that if they give us information (for example image of a satellite) that a planet
there is ice on its surface, it is possible that it may contain life.


https://www.translatoruser.net/bvsandbox.aspx?&from=es&to=en&csId=edbe7c7f-7d30-4f88-aa22-b263d6479428&usId=e12220ce-6d44-43c7-97de-deb2b0ae4c2a&bvrpx=true&bvrpp=&dt=2019%2F12%2F14%2015%3A57#_ftnref1
https://www.translatoruser.net/bvsandbox.aspx?&from=es&to=en&csId=edbe7c7f-7d30-4f88-aa22-b263d6479428&usId=e12220ce-6d44-43c7-97de-deb2b0ae4c2a&bvrpx=true&bvrpp=&dt=2019%2F12%2F14%2015%3A57#_ftnref2

Image 3. Irrigation with different water ( tapwater, salt water and contaminated water)
The results and conclusions were recorded in each student's booklets.

Finally in the experience: "Life in a drop of water, the Microcosm," we observed with lab microscopes a
drop of water from a puddle of the schoolyard. The student had to draw in his booklet what was
observed.

Image 4. In the lab: Microscopy of a drop of water.

And on the other hand, with the help of a laser, we project the life of the water drop:

Image 5. Projection of a drop of water with the help of a laser.

The dissemination of all these works was made with exhibitions of posters in the corridors and
entrance of the school (See Annex Il: Posters). On Women's and Girl's Day in Science, February 14th,
the ongoing astrobiology project is presented to all the students of the school (see presentation in
Annex ).

Image 6. Women'’s and Girl’s Day in Sciencie.

® Therefore, the gravity of any other planet would not be a problem to accommodate plant life. To take this into account in
adverse conditions elsewhere in the Universe.



SECOND QUARTER: ""Next stop: Mars"'

We explain to students that to find life in space as we understand it, one of the possibilities is that
there is water. Hence we want to know if there are or was water on some planets®, as the closest one
to ours, Mars.

Therefore we tried this quarter to analyze images that artificial satellites can offer us, mainly 2001
Mars Odissey’, which maps the surface of Mars. Once analyzed and recognized the different
"geographical" accidents, they speculate on the possibility of discovering water. For the speculation
we did several modeling scans simulating what had happened in order to those accidents could be
created and possible answers when there was water or if there is, where it is.

But it is not easy to analyze these images at the educational level that we treat; therefore, it is
necessary, as we understand , to follow a series of previous steps or phases:

Phase [: "Bird's Eye". The students made and interpreted drawings (See Annex |, 2nd Booklet) made
by themselves about their surroundings:

1) Drawings of their house tables when they go to lunch or dinner. (Family help and made in
their homes)

2) Drawings of their rooms and that other colleagues identify those objects they have drawn (In
the classroom: cooperative work).

Phase II: "In view of satellite”". Students interpreted satellite images of our own planet.

1) We explained that they're now satellites and they're circling the Earth. They had to draw how they
would see a river, a forest, a mountain, the sea and its waves or a desert with their dunes.

2) Using cooperative work again, discussing those results.

3) Using the Google Earth Pro® program and using the classroom's whiteboard, we mapped the
courtyard of our School and had to identify different elements (tree, football field, sports center,
courts...) (See Annex V)

4) With the same program, we mapped the geographical accidents of the surroundings of their city,
Algeciras, that they know: Palmones and Honey Rivers, Pelayo (mountain), Bologna (dunes),
Getares beach, Port of Algeciras, Strait of Gibraltar. (See Annex V)

Phase lll: "Let's interpret the mapping of Mars". Students compared and contrasted images of Mars,
first with the naked eye and then using magnifying glasses (see Annex V). Using cooperative work, in
a group of three or four commented and took notes in their 2nd booklet. After about 10 minutes, on the
board, in columns we were writing down the similarities and differences of the whole class. Finally, a
discussion forum was opened: on one hand the use of these technologies (artificial satellites) and how
better observations could be taken (a robot on the Martian surface, Curiosityg)

Phase IV: "Model the Martian Surface". It is about simulating in the classroom and in the laboratory
the different "geographical" accidents identified from Mars. Bahamonde (2007) notes with regard to
school scientific content:

Programmes and planning should thus be organized into thematic nuclei articulated from
basic and irreducible school theoretical models. It is a change that is oriented to the
contextualization of the themes and the modelling of phenomena. (p.30)

In this sense, we understand that modeling is where the student gives meaning to everything he has
learned before. The simulations were three:

6 Chapter 12.In search of habitable worlds of astrobiology. Luque and others (2009)
" Probe launched by NASA on April 7, 2001. Its objective was to study the climate and to map the surface of Mars. It is also
used as a communications link with robots that are on the ground. (Source: Wikipedia)

® US Dept. Geographer@2018 Google State. Image LandSat/Copernicus. Data S10, NOAA. US. S.Navy. GEBEO.
® The Mars Science Laboratory known as Curiosity, is a space mission that includes a NASA-led Martian exploration

astromobile (2009). As goals, determine whether there was ever life on this planet, characterize the climate, determine its
geology and prepare for human exploration of Mars. (Source: Wikipedia)



1) Wind on Mars? Martian dunes. As described in the student's booklet, on a tray with a layer of
sand 5 cm deep, covered all of it with a transparent plastic wrap, we insert a straw on the side
and blow on the surface of the sand. It's about recreating dunes. We review satellite photos
and choose those that have characteristics similar to the model made. We change the angle
of the straw and blow, the figure on the sand surface is different.

-

Image 7. Simulation of Martian dunes. High resolution13 photo surface of Mars.

1) Water on Mars? Martian rivers'®. On a tray with a layer of damp sand 2 cm thick, we slowly pour
water on it slightly raised. We change the angle and embed some obstacle in the sand layer. It's
about recreating rivers and tributaries. Subsequently, we review the satellite images of the Martian
surface and try to locate which ones have those same characteristics. Finally, they are questioned
where is the water that seems not to be in the photos.

Image 8. Simulation of Martian rivers. High resolution photo surface of Mars

2) Martian craters.”™ We cover the bottom of a tray with layers of flour about 2-3 cm high distributing

them with a strainer to make them smooth. We put a layer of a few millimeters of powdered cacao
on the flour, with the help of the strainer. From about 2 m high, we drop "projectiles" which are
spoonfuls of cocoa powder. When it falls, it will leave marks similar to the impact craters. We vary
heights and "projectiles” with objects of different mass and shape. Afterwards, we moisten the
layers of flour and realize the same experience. The characteristics of these new craters are
slightly different as the water adds a little more surface strength. Finally, we compare the rendered
craters with those that appear on the images of the surface of Mars 3)
o —— [ 1 7 ) l i

Image 9. Simulation of Martian craters.
Four were the moments of diffusion:

- March 19th: Grandparents Day. Students invited the grandparents to breakfast with them on
that day. In the classroom, they explained to their relatives the project they were carrying out.

““In Luque (2009), we are told of the ancient rivers of Mars, lakes and the possibility of existence in the past of oceans. (pp.
270-275)

" The existence of impact craters on Mars with ejection deposits in the form of surface flow, can give us an idea of where the
Martian water might be: in the form of ice in the subsoil (Luque, 2009, pp.276-277))



v‘mncon de la Ciencia '5-‘-:

Image 10. Grandparents Day: lectures and games.

- Youth Mobile Festival at L'Hospitalet de Llobregat. At a booth of this fair, it is exposed to the
public (See poster in Annex ).

Image 11. Stand in YOMO™.

- | Science and Art Competition of the NSET "Concienciarte". In el Campo de Gibraltar. One of
the modalities of this painting contest is : The strategic spatial location of natural space. In
class and after exposing the natural characteristics of the Strait Natural Park, an image of the
SENTINEL-3A satellite of the Strait of Gibraltar was arranged on the whiteboard, where this
natural park is located. They drew in bird's eye view and proposed to contest the top ten. Of
these, one of them was a finalist in this Competition and was exhibited in the shopping center
hall of Hipercor (Algeciras).

Image 12. Finalist works

- International Book Day at the Salesian College of Algeciras. Our students went to present their
project to the Salesian College. The document "Mars, next stop" and a working dynamic that
we attached in Annex V were read.

Image 13. International Book Day

12 http://www.divercienciaalgeciras.com/yomo-barcelona/: https://www.europapress.es/catalunya/noticia-mobile-world-
congress-2019-cifras-20190223182607.html


http://www.divercienciaalgeciras.com/yomo-barcelona/
https://www.europapress.es/catalunya/noticia-mobile-world-congress-2019-cifras-20190223182607.html
https://www.europapress.es/catalunya/noticia-mobile-world-congress-2019-cifras-20190223182607.html

THIRD QUARTER: “Research in Astrobiology”

As it appears in the student's 3rd booklet, in this last quarter, a research was done in astrobiology. It is
about choosing seeds, chickpeas and/or beans, and checking whether they could survive to harsh
conditions similar to those that these seeds would have to endure on the Martian surface or other
hypothetical planet.

Family assistance was again requested for this purpose: seven seedlings, compost soil and chickpeas
or beans (three for each seedbed) were provided to each student. In class, each seedbed was labeled
and it was explained the procedure to realize at home:

Image 14. In classroom, preparing seedbeeds.

1st Seedling: In the microwave at its maximum power expose these dried seeds for a certain time,
example 30 s, 1 minute,... time they should have written it down in the booklet. They are told that no
more than 3 minutes (usually burst) and that they should not be soaking those seeds before that
exposure. Once that exposure is done, they are sown.

2nd Seedling: Dry seeds froze for an entire night. After that time, they were planted in their second
seedbed.

Image 15. At home, seeds in microwave and freezer.

3rd Seedling: Similar to the previous one but with the difference that dried seeds are frozen in water.
After the whole night in the freezer, they are left to thaw and planted.

Image 16. At home, planting.

4th Seedling: Dry seeds are sown and left in permanent darkness by covering that seedbed with
aluminum foil or leaving inside a closed box that would only be opened to water.



Image 17. Seeds planted in darkness

5th Seedling: Several seeds are introduced In a mixture of water and natural lemon juice leaving them
for an entire night. The next day, they were planted.

6th Seedling: Several seeds are introduced in a mixture of water and salt leaving them for an entire
night. Later, the next day, they were planted.

Image 18. At home seeds with different mixtures: lemon juice and salt water.

7th Seedling (CONTROL): They selected seeds that were NOT® subjected to any of the above
conditions and will be the so-called CONTROL seeds-plants. They are told that this last seedbed is
very important, which will be a reference to all others.

Image 19. At home seedbed CONTROL

In the other sessions in the classroom, we try to perform all the stages that make up the scientific
method:
1) Definition of the problem: "Chickpeas in outer space..." They are presented with the following
questions:
- Importance of water for life.
- Ensure the existence of water or indications that it has existed on the surface or atmosphere
captured by satellites.
- Possibility to recreate life with different conditions rather than those of Earth.

I)Hypothesis formulation (Deductive Reasoning), which is called in the student's booklet (see Annex |
Booklet 3rd, p. 7) as "My Prediction". They are told to answer the following questions in the best
possible way:
Do you think that "battered" seeds will be able to germinate and grow? Which one do you
think would be impossible?
IIl) Data collection and analysis, a stage that appears in the booklet (See Annex | 30 Booklet, pp.7-10)
as "My Records" where, with the help of a table they filled in the sections as time, observations and

%3 For students, they are “untreated seeds”.



other data (some students measured the growth with help with a rule that was then recorded by the
table).
After a week or ten days of planting, they had to draw each seedbed and its results.

IV) Data analysis. Confirmation or rejection of hypotheses. In our booklet (p. 12), it appears as a
section "My discussion" and they tried to answer the following questions:

o Which experimental results have surprised you the most?

o What could you say about all experiences about seeds?

o Do you think those conditions (microwave, freezing, etc.) could be applied to all

living things?

V) Results and Conclusions, in the booklet section (p.13), "My Summary", which expressed in writing
the following statements:

o |l hoped to find...

o Infact, | found...

o | was surprised that...

o Il'velearned...

The results and conclusions are in Annex VII.

The disclosure of experiences and results in this last quarter were at the following events:

- Xl Meeting of Bezmiliana Sciences in Rincén de la Victoria (Malaga). We had a space where
we could have four stands: Dedicated to the first quarter (Water cycle, terrarium, Irrigation of
different waters, Microscopy of a drop of water), another dedicated to the second quarter
(Bird's eye view, You are a satellite, Interpret these images), a third one dedicated to
simulations or modelling (Dunes, Rivers and Martian Craters) and finally a last exclusive of the
results of seedbeds and "battered” seeds.

Image 20. Meeting Sciencies, Bezmiliana; Stand Nostromos.

- Xl International World Science Days: Diverscience-19 in Algeciras. In the space of
PequeDiversciences dedicated to children, we exhibited our project, where more than twenty
kindergartens and primary schools passed through it

Image 21:XIll International World Science Day PequeDiverciencia: Stand Nostromo

And in the Agora space offered by DiverCiencias, the boys presented the project to the public.

Image 22. XIlI International World Science Day, Agora zone: Nostromo Exhibition.



- NOTICIERO: Nostromo, searching of the 8th Passenger Onda Algeciras TV. As a synthesis of
all this annual project, a Newsist is carried out (See in https://youtu.be/hOFale45-NQ) in which
several characters (presenters, researchers, aliens, interviewers and people of the street) and
with a plot give all the information of the project (script Annex VI).

Image 23. Pictures NOTICIERO.
Broadcast:

e YouTube. https://youtu.be/hOFale45-NQ

e Onda Algeciras TV. Programa: “La Esquina”.
https://www.youtube.com/watch?v=HQIUKF15xPk&list=PLwyJKOSqTMpr734U97DPE9IpJptF6Cg
Xg&index=2&t=0s&app=desktop#fauxfullscree

e Canal Sur Radio. Programa: “La hora del Campo de Gibraltar”.
http://www.canalsur.es/radio/programas/la-hora-del-campo-de-gibraltar/detalle/417993.html

e https://www.algecirasalminuto.com/articulo/cultura/diverciencia-convierte-plaza-alta-laboratorio-
escolar-aire-libre/20190516232749140708.amp.html
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