Highlights in the Implementation of the AstroBVI Project
to Increase Quality Education and Reduce Inequality in

Latin America

AstroBVI is an inclusive astronomy project funded by the International Astronomical Union Office of Astronomy for
Development (IAU OAD). AstroBVI has been designed for the blind and visually impaired (BVI) community, who are often
excluded from outreach and educational activities concerning visually-intensive areas of knowledge such as astronomy.
In this project we aim to break down the barriers between science and ability, and to bring astronomy’s beauty to a visual-
ly-impaired public, independently of gender, wealth and social status. We have created and distributed educational kits
composed of 3D tactile maps of galaxies accompanied by a manual and multimedia material in Spanish and Portuguese.
Our kit has been mainly distributed to Latin American countries, where we have created a community of AstroBVI teach-
ers. We present the project and highlight some of the activities carried out by this community.

The AstroBVI Project

AstroBVI' originated from a one-min-
ute lightning talk presentation by Dr
Nicolas Bonne from the University of
Portsmouth during the annual meeting of
the MaNGA? collaboration at the University
of Wisconsin—Madison in 2015. During his
talk, he presented the pilot version of the
Tactile Universe project?, showing a proto-
type of a 3D-printed tactile galaxy image
and explaining how they were working
with their local BVI community. Dr Maria
Argudo-Fernandez, from the University of
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Antofagasta at that time, returned to Chile
with the aim of implementing the project
in the Spanish-speaking community and
reaching as many school children as pos-
sible. She gathered a team composed of
collaborators around the world, including
professional astronomers and special-
ists in education and inclusion as well as
partner projects such as A Touch of the
Universe* and Astronomy with all Senses®
to produce materials with 3D printers in the
astro-engineering lab of the university. The
path to achieve our goal was ambitious:
to create and distribute as many educa-

tional kits as possible to teachers and sci-
ence communicators in different countries
in Latin America. We started the project
thanks to funding in 2018 from the IAU
OADS.

The AstroBVI Kit

The AstroBVI educational kit is composed
of 3D printed tactile images of different
galaxies in different light wavelengths
(colours), created using 3D model files
provided by the Tactile Universe team,
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a collaboration that was central to the
AstroBVI project.

The Tactile Universe 3D galaxy images
were developed in consultation with a
local BVI support group in Portsmouth,
England and were created by converting
a single-band (i.e. single colour) image of
a galaxy into a height map: the brighter an
image pixel was, the taller its representa-
tion was on the tactile image. A full descrip-
tion of the initial development and pilot
phase of the Tactile Universe project can
be found in Bonne et. al. (2018). Tactile
Universe provided these files to AstroBVI in
advance of their public release®, and there-
fore AstroBVI drew closely upon the Tactile
Universe team’s experience and resources,
including adapting and translating written
material into Spanish and Portuguese.

The sample of galaxies composing the
AstroBVI kit was selected according to their
morphology to have one type of each gal-
axy in the Hubble fork morphological dia-
gram, as shown in Figure 1. The AstroBVI
kit is therefore composed of tactile images
of the following galaxies:

*M100: a face-on spiral galaxy with
no bar observed in the photo-metric
B-band;

*M109: an inclined barred spiral galaxy
observed in the B-band;

* M51: a face-on galaxy merger of a spi-
ral and an elliptical galaxy, observed in
the R-band and B-band;

*M105: an elliptical galaxy observed in
the R-band;

*NGC5866: a lenticular
observed in the R-band.

galaxy

The kit includes the corresponding Digital
Sky Survey (DSS) images of the galax-
ies used to create the 3D tactile images,
coloured images of the galaxies, a guide
to help with touching each galaxy (text
and audio formats), two guided activities
for teachers and a video-manual. All mul-
timedia material is hosted on the website
of the project’ in Spanish and Portuguese.
The 3D galaxy models for printing are also
freely available under a Creative Commons
(CC BY-NC-ND 4.0) license®.

With the available funding, we created and
distributed 100 kits to what we named the
AstroBVI Teachers Community.
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Figure 1. Elements composing the AstroBVI kit (tactile images, galaxy pictures, galaxy guide, and bag). Image

Credits: AstroBVI project

The AstroBVI Teachers Community

The kits were distributed to a selection
of teachers and science communicators
based on motivation, impact and rep-
resentation in as many countries as pos-
sible. Teachers submitted applications
online, which were then reviewed by mem-
bers of the AstroBVI team, who gave a
score of 1 to 5 aforementioned criteria.

Latin American countries are in general
developing countries with high economic
inequalities and many socio-economic
challenges, where the resources are very
centralised in the capitals and larger cities.
Fortunately the AstroBVI teachers are not
concentrated in these areas. They are run-
ning many different activities (e.g. stands,
workshops, school lessons) at many dif-
ferent levels (children, general public, pro-

fessional, and scientific community) using
the AstroBVI kit. The selection process
aimed to evenly distribute kits across gen-
der, wealth and social status. In fact, 50%
of the AstroBVI teachers are women.

The selection was also done independently
of an applicant’s level of knowledge of
astronomical concepts (Argudo-Fernandez
et al., 2019). We therefore held two virtual
workshops to train AstroBVI teachers, one
on astronomy and one on inclusion. These
workshops included how to effectively
work with the kit in the classroom, starting
with easy concepts (e.g. planets and dis-
tances) then gradually moving onto more
complex ones (e.g. galaxy formation). The
workshops were delivered in collaboration
with the Galileo Teacher Training Program?®,
and the lessons are publicly available™.
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The selected teachers composed the
AstroBVI Teachers Community. They are
mainly distributed in Latin American coun-
tries (Argentina, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Honduras,
México, Paraguay, Peru and Venezuela),
but also in Spain and Nepal.

Astronomy for Development

Among all the countries where we distrib-
uted our kit, we would like to highlight the
experiences from Chile and Peru. Chile
submitted the largest number of applica-
tions in our global call (Argudo-Fernandez,
2019), especially for the primary and sec-
ondary school level. Peru submitted only
two applications, but this resulted in the
presence of inclusive astronomy activities
in Peru for the first time, generating a high
impact.

AstroBVI in Chile

Chile is a Latin American country with a
large and growing astronomical commu-
nity (Chilean Astronomical Society, 2019).
It is also a country with a growing com-
munity in astronomy and inclusion (Nucleo
de Astronomia UDP, 2019). Thanks to the
AstroBVI teachers, different types of activ-
ities (e.g. exhibitions, stands, workshops)
are being held throughout the country.

Through the actions of seven core mem-
bers of the AstroBVI team, all of whom are
located in Chile, the project has pushed
high-level activities for inclusive astron-
omy in the country. During the first stages
of the project AstroBVI in Chile joined the
Astronomy for All group, which shows dif-
ferent initiatives of inclusive astronomy in
Chile. With them the team participated in
an |AU Inspiring Stars exhibition''. This col-
laboration has since grown into an inter-
disciplinary working group on astronomy
and inclusion composed of more than
50 participants in the last year (Ndcleo
de Astronomia UDP). The membership'
have identified some problems and chal-
lenges with respect to the public educa-
tion system', and we are working together
on building a culture of inclusion through
dissemination and education in astron-
omy to expand inclusion into other scien-
tific disciplines.

Among the activities the working group
are carrying out, we are collaborating
with the Giant Magellan Telescope' and
Ecoscience Foundation' in the creation of
a manual for educators in Chile on inclu-
sive astronomy, which we plan to give to
vulnerable schools, mainly located in rural
areas. We are collecting the successful
experiences from our inclusive astronomy
activities to create this manual, which will
be written for teachers of public schools

Figure 2. Image from one of the activities carried out by AstroBVI teachers in Peru in 2019. Credit: Alexis

Rodriguez Quiroz/AstroBVI project
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AstroBVI in Peru

AstroBVI in Peru demonstrated to the pub-
lic and politicians the incredible potential
for people, regardless of their condition,
status or age, to learn about the universe,
making a remarkable leap for astronomy
education in Peru. The tactile materials
gave BVI participants the opportunity to
become interested in science and espe-
cially astronomy. In 2019, seven AstroBVI
workshops were held in Lima, one every
month between April and November
(Figure 2), with 165 BVI participants from 6
to 75 years old, 21% of whom were women
and girls. The workshops were held in pub-
lic libraries and schools. In each session,
attendees met for two hours to learn about
the wonders of space.

It is worth noting that basic science educa-
tion for students with visual impairments in
Peru is minimal due to the lack of teach-
ing material and limited academic curric-
ulum available in schools. Therefore, the
AstroBVI workshops have enormously
helped students understand the place of
our planet in the universe. Through qualita-
tive evaluation, many participants said that
it was the first time they understood what a
galaxy is and how they look or learnt about
the size of the planets, the solar system
and other astronomical objects.

The AstroBVIteachers said that the project
has also had an impact on them, showing
them that astronomy can be inclusive—
that no disability matters if someone wants
to learn. With the right tools, patience and
willpower, the knowledge of the universe
can be held in anyone’s hands.
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Notes

T AstroBVI website: www.astroBVI.org

2 Mapping Nearby Galaxies at Apache Point
Observatory (MaNGA) website: https://www.
sdss.org/surveys/manga/

3 All'the 3D printing files and associated les-
son plans and materials are available to down-
load for free from the Tactile Universe website:
www.TactileUniverse.org

4 A Touch of the Universe website: https:/
astrokit.uv.es

5 Astronomy with all Sense reports and mate-
rial on the IAU OAD website: http://www.
astro4dev.org/blog/category/tf3/astronomy-

with-all-senses/

6 Project reports and materials are available
on the IAU OAD website: http://www.
astro4dev.org/blog/category/tf2/astrob-
vi-an-astronomical-education-
al-kit-for-the-blind-and-vision-impaired-bvi-
community-in-south-america/

7 Multimedia material hosted on the AstroBVI
website: https://www.astroBVI.org/profes

8 Attribution-NonCommercial-NoDerivatives
4.0 International license information: www.cre-
ativecommons.org/licenses/by-nc-nd/4.0/

9 Galileo Teacher Training Program: www.gali-
leoteachers.org

0 Galileo Teacher Training Program lessons:

www.youtube.com/channel/UC4Ad
VHSsqJfYat7sqcePOg

" Inspiring Stars website: sites.google.com/
oao.iau.org/inspiringstars

2 Members include astronomers, science
journalists, anthropologists, public administra-
tors, as well as people of various other disci-
plines.

8 Some of these problems include a lack of
training and resources for supporting teachers
of students with different disabilities or special
needs, and a lack of even distribution of the
resources available. We received a number of
requests for an AstroBVI kit from Chilean PIE
teachers, where their motivation was a need
for materials and training in case they received
a student with blindness in their class. More
information regarding the state of special edu-
cation in Chile can be found in Spanish here:
https://repositorio.uc.cl/handle/11534/15764

4 The Giant Magellan Telescope: www.gmto.
org

> Ecoscience Foundation: htt
ence.org/

6 These teachers are known as PIE teachers,
by the acronym in Spanish of School
Integration Program.
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