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Editorial

Starting with the current issue, the International
Astronomical Union (IAU) Office for Astronomy Outreach
(OAO) is taking over the publishing of CAPjournal from the
European Southern Observatory (ESO) and moving it to
a new home at the National Astronomical Observatory of
Japan (NAOJ). This change was originally planned in 2012
but could not be implemented for various reasons until this
moment. We hope that this change, in combination with
OAO'’s other activities, will support the astronomy outreach
and communication community by providing a platform for
sharing best practice. The NAOJ is very proud to be the new
home of CAPjournal and promises to provide the best sup-
port for the journal’s paper publishing services to the grow-
ing number of international astronomy communicators.

With regard to the content of this 23rd issue, we are
delighted that CAPjournal has just celebrated its 10th anni-
versary, and | have taken this opportunity to interview two
previous editors-in-chief and share some of their views and
stories with our readers. In another anniversary celebra-
tion, we will look in this issue at the plans for the IAU’s 100th
anniversary in 2019. In 1919, the |IAU was formed, and this
organisation has brought about a paradigm shift in how
astronomy is conducted. Many actions have been taken
by the IAU to support the many exciting discoveries made
in the past 100 years. We would like to use the occasion of
IAU100 to not only encourage global communities to cel-
ebrate the IAU as an organisation, and astronomy more
broadly. Also in this issue, our sister office, the IAU Office
of Astronomy for Development (OAD), conducted a pilot test
to evaluate whether astronomy can change social behav-
iour, and although definitive results are not available yet,
the methodology of applying experimental psychology to
astronomy studies is in itself a very interesting concept. You
will also learn about language issues faced when conduct-
ing an international campaign through the example of the
IAU NameExoWorlds competition and about using food to
conduct astronomy outreach. We also bring back some of
features like opinion pieces — we encourage you to pro-
vide your feedback and will publish selected correspond-
ence in the next issue.

| have a few call for actions that need your attention:

1. We want to improve the publication and hear your opin-
ions; please help us by filling in the questionnaire online
(details on page 12).

2. We are planning to release a special issue about solar
eclipses and would like to call for papers. For any-
one interested in this idea, please take a look at the
CAPjournal website or contact us.

3. As you know, the subscription CAPjournal is free of
charge. However, production costs are high, and we seek
sponsors to support the publishing of this journal. If you
think your institute may be able to sponsor us, please do
get in touch. It will be greatly appreciated!

Lastly, | would like to give a special thanks to the ESO
team, in particular, Lars Lindberg Christensen and Georgia
Bladon, for their patience, guidance, and assistance in
ensuring a smooth handover.

Clear skies,

Sze-leung Cheung
Editor-in-Chief of CAPjournal



Explained in 60 Seconds: Juno Surveys Jupiter’s Great
Red Spot and the Citizen-Led Approach to Imaging

The Juno spacecraft is blazing a new trail
in understanding Jupiter’s atmosphere
and magnetosphere (Daniels, 2016). Juno
scientists have been keenly anticipating
observations of Jupiter’s Great Red Spot,
a storm the size of two or three Earths that
has been raging for over a century. Juno
passed directly over the centre of Jupiter’s
Great Red Spot on 11 July 2017, only 9000
kilometres away from the tops of its clouds.

The highest-resolution image of the Great
Red Spot has an unprecedented spatial
scale of six kilometres per pixel. V-shaped
lanes, darker in colour, mark peak veloci-
ties in the Great Red Spot’s counterclock-
wise rotation, and smaller anti-clockwise
vortices can also be seen. Near the cen-
tre of the spot are clusters of clouds 25-30
kilometres in size, reminiscent of terrestrial
thunderstorms. Near the northern edge
of the Great Red Spot, as the red colour
blends into the whiter-coloured, slower-
moving clouds, is a long series of linear
features spaced about 70 kilometres from
each other. This is the first evidence for
small-scale atmospheric waves called
Mesoscale Gravity Waves within the Great
Red Spot. Gravity waves happen when
the atmosphere gets disturbed. The force
of gravity pulls the atmosphere back into
equilibrium, but ripples are left behind.
These ripples are gravity waves.

Although most of Juno’s instruments col-
lect data that need to be downloaded
and processed by a science team before
they can be made widely available, the
results from Juno’s public-outreach cam-
era, JunoCam, became available to both
the science team and the general pub-
lic within a couple of days of the close
approach and captured jaw-dropping
moments. Originally intended only as a
public-outreach instrument, JunoCam has
no dedicated science—analysis team, but
the images have proven to be very useful.
In fact, astronomers are particularly grate-
ful to talented members of the public who
have processed the raw frames and care-

Figure 1. The highest-resolution colour-composite
image of Jupiter’s Great Red Spot by the JunoCam
instrument. Credit: NASA/Southwest Research
Institute/Malin Space Science Systems/Gerald
Eichstédt, Sean Doran

Mesoscale Gravity Waves

Thunderstorm-like bright clouds

Figure 2. Close-up of the Great Red Spot showing
the mesoscale gravity wave and thunderstorm-like
bright clouds. Annotations courtesy of CAPjournal.

fully produced images that enhance fea-
tures without introducing spurious pro-
cessing effects. For example, the striking
figure in this article was created by Gerald
Eichstadt, a mathematician in Stuttgart,
Germany, with enhancements by Seéan
Doran, a visual artist in London.

Soon, the information from JunoCam will
be assembled along with Juno’s other
observations as well as results from a coor-
dinated campaign of Earth-based sup-
porting observations to extend and sup-
port Juno’s results. Much is owed to the
citizen-scientists who helped to track the
location of the Great Red Spot and pro-
vided detailed processing of Juno’s initial
results.

This research was carried out at the Jet
Propulsion Laboratory, California Institute
of Technology, under a contract with
the National Aeronautics and Space
Administration.
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IAU100: Uniting Our World to Explore the Universe

In 2019, the International Astronomical Union (IAU) will celebrate its 100th anniversary. To commemorate this milestone,
the IAU will organise a year-long celebration to increase awareness of a century of astronomical discoveries as well as to
support and improve the use of astronomy as a tool for education, development and diplomacy under the central theme

Uniting our World to Explore the Universe.

The centennial celebrations will stimu-
late worldwide interest in astronomy and
science and will reach out to the global
astronomical community, national science
organisations and societies, policy-mak-
ers, students, families and the general
public. The IAU100 activities will be con-
ducted at the local, regional, national and
international level. The IAU has set up the
IAU100 Secretariat, which is preparing a
comprehensive programme of flagship
initiatives to reach target audiences world-
wide through the IAU National Outreach
Contact points' and national astronomical
societies.

IAU100 Flagship Programmes

The IAU100 celebration will be supported
by eight flagship programmes. These are
global activity programmes on specific
themes which will help achieve IAU100’s
main goals and reach its target audiences.

1.1AU100 Celebrations

By organising different events, the IAU will
bring together high-level representatives,
policy-makers and astronomers to dis-
cuss the potential of astronomy as a tool
for development, education and diplomacy
and to raise awareness about the 1AU’s
coordinating role for the global astronomi-
cal community over the past century.

2.Astronomy for Society

This programme will focus on highlighting
the importance of astronomy in society. As

CAPjournal, No. 23, February 2018

one of the oldest sciences, astronomy is
part of every culture’s history. Astronomy
not only transcends borders, but actively
promotes collaborations around the world.
Given its technological, scientific and cul-
tural dimensions, astronomy is a unique
and cost-effective tool for furthering sus-
tainable global development and for help-
ing achieve the United Nations Sustainable
Development Goals?.

Box 1. IAU100 Goals

3.1AU100 Exhibitions

Under this flagship programme, the IAU
will showcase the major achievements
in astronomy over the last century along
with selected IAU milestones. The goal of
this activity is to produce an exhibition that
can be replicated worldwide through the
IAU network of National Outreach Contact
points and national astronomical societies.

Announcement
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IAU100: Uniting Our World to Explore the Universe

Box 2. IAU100 Task Force

4.New Worlds: ‘Are we Alone?’

The activities within this programme will
foster a sense of global citizenship and
critical thinking. They will inspire partici-
pants to evaluate our place in the Universe
through activities related to exoplanets and
astrobiology.

5.100 Years of General Relativity:
Eclipse

The year 2019 marks the 100th anniver-
sary of the solar eclipse observations,
which served as the first successful test of
Einstein’s theory of general relativity, funda-
mentally changing the way we understand
gravity and the Universe. This programme
will highlight and explain this important
milestone by organising commemorative
events as well as reaching out to larger
audiences to raise awareness about the
importance of gravity and Einstein’s the-
ory, building on recent discoveries such as
the detections of gravitational waves.

6.Natural and Cultural Heritage

This programme will focus on showcasing
astronomy as a rich and significant aspect
of cultural and natural heritage. Activities
under this programme will highlight the
importance of preserving one'’s heritage
and passing it on to future generations to
explore. In addition, activities will promote
the preservation of quiet and dark skies by
bringing the issues of natural environment
and energy preservation to the agenda of
decision makers and organising educa-
tional and public engagement events.

7. Astronomy for All

An important focus of the IAU100 cel-
ebrations will be the implementation of
actions to promote diversity and support
and encourage women and minority eth-
nic scientists and engineers at all career
levels. This programme will promote inclu-
sive, equitable work environments within
astronomy-related careers. In addition, the
programme will focus on facilitating access
to astronomical resources and careers for
people with special educational or physical
needs and provide role models and men-
tors for groups not adequately represented
in science.

8.Star-parties

Through the organisation of pavement
astronomy events, this programme will
enable as many people as possible, espe-
cially children, to look at the sky through a
telescope and gain a basic understanding
of the Universe.

Get Involved!

Whether you are a professional working
in astronomy, an amateur astronomer or
just someone interested in astronomy, we
would love for you to get involved in the
celebrations. Please check the IAU web-
site for the latest updates and how to get
involved at the regional and national level
through the IAU Outreach Network and
national astronomical societies.

If you have an interesting activity idea
that falls under any of the flagship pro-
grammes, do not hesitate to contact the

IAU100 Secretariat to share your idea and
discuss potential endorsement. In addi-
tion, we expect to raise funds for selected
grassroots actions at the national and local
level soon.

Notes

" IAU National Outreach Contacts:
https://www.iau.org/public/noc/

2 United Nations Sustainable Development
Goals: http://www.un.org/sustainabledevel-
opment/sustainable-development-goals/
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Ten Years of CAPjournal: Perspectives from Past Editors

Sze-leung Cheung

IAU International Outreach Coordinator (IAU/NAOJ)

cheungszleung@oao.iau.org

Keywords
Interview, 10th anniversary, journal editing

The end of 2017 marked 10 years of CAPjournal and a new era in the journal’s life as it moved to the International Astronomical
Union’s Office for Public Outreach. To celebrate the journal’s past, we interviewed two of the longest serving editors from
across this 10-year period to get their insights on the highs and lows of the journal and how it has evolved over the past

decade.

Interview with Pedro Russo

Pedro Russo was the founding editor-in-
chief of the journal from 2007 to 2012.
Pedro was, at that time, the coordinator for
the International Year of Astronomy 2009,
he is now the Head of the Astronomy
and Society research group at Leiden
University, the Netherlands, and also
the President of the Commission C.C2
Communicating Astronomy with the Public
of the International Astronomical Union.

Interviewer: It’s great to see that CAPjournal
has been in print for ten years but it must not
have been easy to get everything started.
Can you tell us how the original idea for
CAPjournal was developed, and what the
process has been to get where we are now?

Pedro: Back in 2007, we were ramping
up to the International Year of Astronomy

Figure 1. Pedro Russo. Credit: Pedro Russo
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2009; it was clear that there was a need
in the community to have a forum for dis-
cussion and to present projects, ideas and,
most importantly, lessons learned. This
was the primary motivation to start a prac-
titioners’ journal, like CAPjournal. The main
challenge was to convince the community
to submit articles: the CAP community is a
community of doers, which is great, but it
means it is not a community that is used to,
or has the time to, write down findings and
lessons in the form of articles. This issue
still exists, and we are losing a great deal
of knowledge that could benefit everyone
because of it.

Interviewer: | know you have very rich expe-
rience in science communication and you
are also teaching science communication
in university now. What are your thoughts on
the current situation in the field of astron-
omy communication, anything you think we
can learn from communicators in other sci-
ence fields?

Pedro: Science communication has been
growing a lot in the last decades; there
are plenty of masters programmes, for-
mal training and, most importantly, more
awareness of the importance of science
communication within the research com-
munity. Astronomy has been following that
trend, and the number of professionals in
astronomy communication is now larger
than a couple of decades ago. However,
research in astronomy communication is
still very limited. Very few research arti-
cles are published every year, we see this
reflected in CAPjournal, where very few
articles are submitted under the ‘Research
& Applications’ section. Even at the CAP
conference, we rarely have research pres-
entations. So we need to find ways to
incorporate more research into the roles,

impact and approaches in astronomy
communication.

Interviewer: Do you have any further advice
for our future authors that might be useful
to consider for their research on astronomy
communication?

Pedro: Just write it down! We have an
extremely creative and active astronomy
communication community (in my opin-
ion, the most active and organised com-
munity in science communication), and
we need to learn from each other to raise
the quality and have a more significant
impact in what we do. So | would encour-
age all CAPjournal readers to publish in the
journal.

Interview with Georgia Bladon

Georgia was editor of CAPjournal from
2013 to 2017. Georgia currently works at a
charitable foundation, the Wellcome Trust,
as International Engagement Manager,
managing the portfolio of work engaging
research communities and the wider public
with Wellcome’s science research across
Africa and Asia. Her work focuses on iden-
tifying and implementing strategies for
ensuring that the interests of non-scientists
shape and improve science; that research
is developed with cultural and ethical sen-
sitivity; and that science more broadly is
recognised as a core and valued part of
society and culture. Georgia also works as
a freelance science writer for the European
Space Agency and other clients.

Interviewer: You have been the editor-in-
chief of the CAPjournal for four years. Can
you share with us what the most challeng-
ing part of editing the journal is?

Interview
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Georgia: One of the best qualities of the
journal in my view also brings about one
of the core challenges as an editor. That
quality is the breadth of articles and authors
we have in every issue. We have always
sought to make the journal as open and
accessible as possible and to encourage
submissions from communications and

Figure 2. Georgia Bladon. Credit: Georgia Bladon

science engagement practitioners world-
wide who may not usually think to publish
in a peer-reviewed journal. As part of this,
we make sure not to penalize a submission
based on the quality of the written English.
In a perfect world, we would have a facility
for translation to improve this accessibility
even further, but there have never been the
funds. So, instead, we take submissions
purely on their content and provide a very
in-depth English editing service for those
authors whose work may not be done
justice by their written English. The chal-
lenge is to rework a piece so that the work
it describes comes through with absolute
clarity, but to maintain through it the voice
and the flair of the original author. It is time
consuming for both editor and author to
get this balance right, but extremely satis-
fying in the end.

Interviewer: What is the most memorable
thing about working on CAPjournal?

Georgia: One of the most memorable
things about working on CAPjournal, and

one of the things | will miss the most, is the
team. | worked remotely, as did our proof-
reader, so we rarely found ourselves in the
same room, but they are a group | have
worked with for many years and their com-
mitment and hard work are unrivalled. In
addition, the amount | have learnt from
working with dozens of authors and peer
reviewers over the years will certainly stay
with me. There is such a rich landscape
of work going on in astronomy communi-
cation, and every issue brought new sur-
prises and nuggets of knowledge.

Interviewer: In 2016, the CAPjournal pub-
lished a special issue on the Rosetta mis-
sion;, this was a great collection of papers.
How did it happen?

Georgia: This was probably the most
rewarding, and challenging, issue from
my years as editor. It came about as the
brainchild of Karen O’Flaherty from ESA
who approached me in September 2015
asking whether we might consider a spe-
cial issue. Karen and the communications
team at ESA were keen to capture the vast
amounts of work, and learning, from the
Rosetta mission’s communication cam-
paign, and CAPjournal provided an obvi-
ous platform. | thought it was a great idea.
Rosetta captured the world, and | had no
doubt our readership of astronomy com-
munication enthusiasts would be keen to
hear how. What followed were months of
hard work, and a lot of learning of my own.
We had a wide range of authors from within
and outside of ESA, and because this was
an expose of ESA’'s inner workings, it had to
satisfy the needs not only of those authors
but also the relevant senior managers of
the organisation. There was a delicate bal-

ance to achieve between exposing the
times when things had not gone to plan,
often the most valuable reflections, while
also highlighting the overall success of the
campaign. Then there was the controver-
sial ‘Shirtgate’ and how to handle it in a
way that reflected both sides of the heated
debate, without letting a single moment
dwarf the rest of the campaign. And, lastly,
there were two communications teams with
two different style guides, resulting in a fair
few debates over italics and grammar — a
passion for which is common to most of
us communication geeks. I'm not going to
lie, not everyone saw eye to eye on many
of these issues, and there were changes,
compromises and tweaks all along the
way, but the process of getting there was
respectful and rewarding, and the result,
something we could all be proud of. I'd do
it again in a heartbeat.

Figure 3. Cover images of CAPjournal since the first issue, with an enlarged image from the Rosetta Special

Issue. Credit: CAPjournal
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Science in the Era of Facebook and Twitter: Get Used to It

Reproduced, with minor editorial changes, from the author’s blog

Astrophysicist Heino Falcke reflects on the increased transparency of the scientific process with the rise of social media.
He discusses the positives and negatives of having a spotlight shone on scientific results in the embryonic stage and, as
a result, the rising number of false findings and claims that find their way into the public eye. What does this new age of
communication mean for science? And how do scientists, science journalists and the public need to adapt to ensure a
positive change in the way we conduct, communicate and trust science and scientific evidence?

Introduction
“Science is wrong, most of the time”

| am not sure who said that first, but | am
sure someone did long before me. This is
a banality for those who do cutting-edge
science, yet it is a view that is difficult to
accept in public discourse. In the days of
social media, it is no longer possible to
hide the frequency with which science is
wrong from the ever-curious public, and it
is a discourse that we as scientists and sci-
ence communicators must not only accept,
but actively engage with.

As an astrophysicist, | have had to reflect
on this, following a series of small, and
large, events that have brought the issue
to my attention.

Cosmic Inflation and Other Inflated
Stories

It all started with a press conference' at
Harvard University, where astronomers
announced that they had found evidence
of cosmic inflation — the period of expo-
nential expansion of space in the early uni-
verse. This news quickly spread through-
out the world via Twitter and Facebook
and was hailed as spectacular evidence
for the Big Bang by the regular press2.
Just a few weeks later, however, the find-
ings were called into question, along with
the claims they had led to in social media
and press outputs®. The immediate uncrit-
ical acceptance and praise of the results in
social media by many colleagues was very
surprising to me. Science seems not to be
immune to the hype phenomenon.

Around the same time, the SWIFT tel-
escope announced a new gamma-ray
source in the nearby galaxy Andromeda,
a finding that was picked up by various
news sources and social media channels
well before many scientists knew of it. The
source, had it existed, would have been
very interesting indeed but, alas, it turned
out not to be there*. Fortunately, the source
was discovered not to exist so quickly that
neither print media nor TV could report
it, but because of the fast pace of social
media, the news still had time to spread
around the world.

There have been other major false
alarms in the past which many (astro)
physicists will remember well, such
as the announcement of faster-
than-light neutrinos?®, life on Mars or cold
fusion®. However, the changing environ-
ment for sharing knowledge right when it
is found, and before it can be verified, cre-
ates a new challenge, as well as, of course,
new opportunities. The question is does it
cause science to lose its credibility? This
was the question | was asked by our uni-
versity newspaper’ in connection with an
ongoing debate here which led me to con-
sider the issue in more detail. My answer
was that we — scientists, the media and
the general public — need to learn how
to handle science in the era of social
media and adapt to the changing world of
communication. Scientists are no longer
viewed as the almost omniscient divine
beings that, thanks to their unchallenged
wisdom, hover well above the ground that
absorbs normal mortals. We do not always
know better and a more humble self-image
should be embraced even if it comes with
difficulties.

Embracing Failure in the Public Eye

Failure is part of the scientific enterprise.
It is good that some scientists stick their
necks out and dare to claim something.
However, it is equally good that other sci-
entists try to chop these heads off with
counterarguments. That is proper sci-
ence and cherished academic tradition.
Scientific truth is not the outcome of a sin-
gle eureka moment but of a long socio-
logical process and, hence, it is subject to
all human deficiencies. This failure-based
process is not new; it is how science has
always been done, but traditionally it has
been hidden in the ivory towers of aca-
demic institutions. Thus, the media and
general public have tended not to be aware
of it. Social media has changed this, shed-
ding new light on the process of science
and revealing the failures on the path to
success all too clearly.

In the past, most scientific debates would
take place in academic circles and results
would only gradually diffuse to the gen-
eral public. Now the information transfer is
instantaneous and often no longer filtered
by journalists, who can only follow the wave
rather than steer it.

Is that a problem? It may seem so in a
society where science seems increasingly
optional, where scientific evidence is less
and less valued and where science itself
becomes part of entertainment and the
political circus. The consequence: science
is becoming defensive.

In subjects like climate change, vaccina-
tion, evolution and ethical issues such as
stem cell research, there are vocal minor-
ities, or sometimes even majorities, of the
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general public that question positions
that have a solid scientific evidence base.
Moreover, science is big business for large
institutions and groups, which raises suspi-
cions about the evidence it produces and
puts scientific credibility under even further
pressure. Every additional false discovery,
immediately amplified by social media,
may serve to shatter that credibility further.

Sharing Science in the New World

So, what can be done? Shall we dig in and
stop sharing our latest findings with each
other and the public? Shall we stop mak-
ing claims and just publish highly polished
results?

The latter is, in fact, something that many
big science collaborations have adopted
as their working model and may become
the model of the future. Perhaps too much
money is at stake to risk making claims
before results are polished, but even
so science can still be wrong, so does
this approach really give science more
credibility?

However, | prefer honesty. Let us simply get
used to the fact that science can be wrong
— and that scientists can be wrong — with-
out immediately dismissing the entire body
of scientific knowledge. Let’s raise aware-
ness of what science is, and how it works,
among the non-scientists of society, rather
than finding new ways to hide it. Scientists
should not be afraid of making claims or
being wrong. Being wrong is as much a
part of our job as is losing part of a foot-
ball player’s job.  am convinced that if sci-
entists are less arrogant and more honest
about the inner workings of science, cred-
ibility will naturally prevail in the long run.

However, we do need to develop an eti-
quette on how to communicate science
results and how to involve the public in the
scientific process in this new world of com-
munication. It needs to be made clear what
is discussion and what is an emerging con-
Sensus view.

For example, announcements like that of a
sudden outburst of a cosmic source need
to be made as soon as possible to the
community, so others can react before the
flare is over. In the case mentioned above,
the SWIFT team did nothing wrong. They
communicated their result as they usually

Figure 1. Science in the era of Facebook and Twitter — a whirlwind of hypes and likes. Credit: Heino Falcke,
Radboud University

do: swiftly and properly. The event turned
out to be a glitch; that can happen. Any
media reporting on such events must make
its own choice: either be too late to report
or report on something that is premature.
To make this call, hire and train good sci-
ence journalists and do not be afraid of
correcting your story if it is wrong.

Very different, however, is the story of the
Big Bang result. It was presented in a press
conference as ‘the first direct evidence of
cosmic inflation” accompanied by a rumor-
based social media campaign. Nobel prize
winners were invited to be present at the
data release, and soap opera-style reality
TV movies about potential Nobel prize win-
ners went viral. The authors of the paper
asked for the media and social media
attention, they got what they asked for, and
they will have to face the consequences
— potentially, along with the rest of the
community. The paper in question had not
been submitted to a journal and was not
vetted by experts; instead, it was released
to the entire world together with a very bold
claim. Many colleagues hailed this as a
major step towards openness and a tran-
sition from traditional publishing methods
to modern swarm intelligence and social
media-based interaction.

| think that is very wrong — or, at least,
naive.

The procedure was primarily adopted
to beat others (e.g. Planck), to secure
dreamed-of Nobel prizes and perhaps to

Science in the Era of Facebook and Twitter: Get Used to It

secure tenure and other jobs for collab-
orators. Does anyone really believe none
of these things factored into the story?
Science can be a fierce competition, it is
not a culture where being honest or humble
are necessarily rewarded, and our Harvard
colleagues certainly know how to play the
game.

So, may | suggest three possible options
on how to proceed?

Option One: Enagage the public via social
media from the start in a transparent and
open way. Make it clear that your results
are preliminary and need to be discussed.
In fact, make your quest for the result pub-
lic and let the process take its course. Have
a press release summarising the conclu-
sion and any premature media frenzy is the
media’s problem. Let the public find a way
to deal with the process and get used to it.

Option Two: Be quiet and have your work
refereed thoroughly and traditionally and
then have a press release or even a press
conference organised by your institution,
following some clear ethical guidelines. In
the case of extraordinary claims, the edi-
tors of journals should be very careful in
selecting a number of very different refer-
ees, rather than prioritising speed. Still, be
precise and humble in your claims as an
author. Let the scientists involved be avail-
able on social media to discuss results
afterwards.

Option Three: Release your results to the
media before submission, but then make it
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clear that this is just one possible explana-
tion, an interesting hypothesis, a contribu-
tion to the discussion. The media needs to
learn to understand and report that prop-
erly. Certainly refrain from press confer-
ences and emotional YouTube videos in
this case.

Which method you choose (I have chosen
two and three already and may like to
evolve towards one, if allowed to by my
peers) also depends on the significance
of the result. If you really have Nobel-prize
winning results (which | have not had, yet),
then method two is perfectly fine — you
will get the award irrespective. If you don't,
even the biggest press campaign will not
get you one. However, for large and long
running collaborations funded by the tax-
payer it is questionable to me, whether
one can or even should expect scientists
to refrain from talking about the status of
their results via social media. After all, sci-
entists have a right and a duty to the free-
dom of speech. Maybe option two is no
longer the right thing to do?

No matter which method is chosen, let us
above all be clear that science is an ongo-

ing discussion. Science can benefit a great
deal from social media interaction with sci-
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entists and the public but it requires hon-
esty, less agitation, more understanding
from the public and a sense of humility
among us scientists. In the end, however,
it makes us vulnerable — whatever we do.
We need to learn to live with that.
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What are your thoughts on the issues
raised in this piece? If you would like to
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The Japanese Experience of the NameExoWorlds
Competition: Translating Official Information into
Japanese to Enable Domestic Groups to Participate in a
Global Event

Translation of information from English is an essential step toward ensuring the involvement of non-English speakers in
global events. The NameExoWorlds competition, led by the International Astronomical Union (IAU), was held from 9 July
2014 to 15 December 2015. It was a unique event that invited the public to name celestial bodies. In Japan, language acts
as a significant barrier for amateur astronomers and school students to participate in global events hosted in English. To
address this concern, we established a domestic working group to set up a Japanese website and provided a translation
of the IAU’s official site for the NameExoWorlds competition. We also developed additional original information in Japanese
when needed and sent announcements to a mailing lists of astronomy societies in Japan. As a result, 28% of the regis-
tered groups and 47% of proposals for names were from Japan, making Japan the most active country for these stages
of the competition. After the competition had ended, we carried out a survey in the Japanese astronomy community and
received 124 responses. We found that most of the Japanese participants referred to our official Japanese website in order
to overcome the language barrier and participate in the competition. This article explores our work of translating the com-
petition information into Japanese and our evaluation of the impact of this action on the uptake by Japanese astronomy

enthusiasts.

The NameExoWorlds Competition

NameExoWorlds' (Montmerle et al., 2016)
was a worldwide competition led by the
International Astronomical Union (IAU) and
organised by the IAU Office for Astronomy
Outreach (OAQO), which is located at the
headquarters of National Astronomical
Observatory of Japan (NAOJ) in Tokyo,
Japan. The competition gave astronomy
clubs and non-profit organisations related
to astronomy a chance to name exoplan-
ets and their host stars, referred to as
‘exo-worlds’. Ever since the first exoplanet
around a main-sequence star — known
as 51 Pegasi — was discovered in 1995
(Mayor & Queloz, 1995), more than 3000
exoplanets have been discovered. For
these exoplanets, the scientific nomencla-
ture follows the international rules widely
adopted by the scientific community, which
are drawn from the rules for naming binary
stars. For each planet, the name given is
that of the host star around which the plan-
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ets are orbiting, followed by a lower-case
letter: b for the first discovered exoplanet, ¢
for the second, and so on. For example, 55
Cancri b, 55 Cancri ¢ and 55 Cancri d are
planets that orbit the host star 55 Cancri.
These official and scientific names are not
very memorable and are more like a code.
Therefore, the IAU issued a statement on
the Public Naming of Planets and Planetary
Satellites, which outlined the first set of
rules that allowed the public to become
involved in assigning common names to
exoplanets?.

Since the IAU’s establishment in 1919,
the only way in which a non-professional
astronomer can name a minor planet is to
discover it®. Now, that has changed.

The NameExoWorlds competition is the
first opportunity for non-professional
astronomy groups to propose names for
exo-worlds.

The procedure of the competition was as
follows.

Step One: Announcement from the IAU
On 9 July 2014, 260 exo-worlds were listed
as eligible for public naming by the IAU.
Each exo-world has between one and five
exoplanets, all of which were discovered
before 31 December 2008.

Step Two: Registration of clubs and
organisations

The IAU issued a call to astronomy clubs
and non-profit organisations worldwide
that could be interested in naming the exo-
worlds to register on the IAU Directory for
World Astronomy website’. Registration
originally closed on 31 October 2014 but
was later extended to 1 June 2015.

Step Three: Selection of exo-worlds to
be named

The registered clubs voted online for which
of the 260 exo-worlds they wanted to be

Best Practices
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eligible for naming and by 15 February
2015, more than 400 registered clubs and
organisations had voted and 20 exo-worlds
had been chosen. The exo-world list was
released on the |AU official website in April
2015, with 15 stars and 32 exoplanets eligi-
ble to be named. Five of the 20 chosen —
Ain (epsilon Tauri), Edasich (iota Draconis),
Errai (gamma Cephei), Fomalhaut
(alpha Piscis Austrini) and Pollux (beta
Geminorum) — already had star names,
only exoplanets names were eligible for for
the next stage of the competition.

Step Four: Submission of proposals for
names

The registered clubs and organisations
submitted proposals for a name(s) for one
of the selected 20 exo-worlds, with a dead-
line of 15 June 2015. These names had to
be based on the naming rules of the IAU®.
Each group was allowed to propose a
name for only one exo-world. A total of 247
proposals from 45 countries were submit-
ted® and 237 proposals were approved for
voting.

Step Five: Public vote

On 11 August 2015, following a public cer-
emony at the IAU XXIX General Assembly
in Honolulu, USA, the public began voting
to rank the proposed names. The public
vote was closed on 31 October 2015, by
which time 573 242 valid votes had been
received.

Step Six: Release of approved names
In early November 2015, the IAU, via its
Executive Committee Working Group on
the Public Naming of Planets and Planetary
Satellites, oversaw the final stages of the
competition and validated the winning
names from the vote. On 15 December
2015, the winning names of 31 exoplan-
ets and 14 host stars approved by the IAU
were released”.

Japanese Working Group, Website
and Content

In the autumn of 2014, the Astronomical
Consortium of Japan (ACJ) established
a NameExoWorlds working group to
encourage Japanese people to partici-
pate in this global event. The ACJ con-
sists of several astronomy societies, asso-
ciations and research institutes such
as the Astronomical Society of Japan
(ASJ), National Astronomical Observatory
of Japan (NAQOJ), Japan Aerospace
Exploration Agency (JAXA), Japanese
Society for Education and Popularization
of Astronomy (JSEPA), Japan Planetarium
Association (JPA), Japan Public
Observatory Society (JAPOS) and Japan
Amateur Astronomers Association (JAAA).
JSEPA set up its own working group and
led the ACJ’s working group activities.

The purpose of the ACJ working group
was to provide accurate information from
the IAU to the Japanese community when-

Astronomy clubs and non-profit organisations
interested in naming these exoplanets shall reg-
ister on the IAU Directory for World Astronomy
website (directory.iau.org).

Organisations send in proposals for the name(s)
of members of these selected systems (including
the host star) for one exoplanetary system.

ever needed. Many amateur astronomers
and school students were interested in
naming an exo-world but most of them
faced a language barrier and had insuf-
ficient English proficiency to participate in
the competition. The working group mem-
bers developed the official website exo-
planet.jp® and uploaded releases from
the 1AU in Japanese, including informa-
tion on how to register an organisation
on the IAU Directory for World Astronomy
website. The group also provided several
examples of the registration form using
very simple English words and sentences
that Japanese secondary school students
could write. According to the question-
naire-based survey responses (summa-
rised in the next section of this article),
more than 50% of the groups who referred
to the official Japanese website looked at
the examples on the website and regis-
tered successfully. The group also created
newsletters to remind people of deadlines
and to provide useful information about the
competition. The newsletters were sent to
the mailing lists of ACJ-related organisa-
tions. Registered groups also received
announcements and useful information
from Dr. Hitoshi Yamaoka, the IAU National
Outreach Contact (NOC) of Japan.

The NameExoWorlds competition also
had an educational component, with reg-
istered groups needing to know about
exo-worlds and the science behind them.
The resources created for Japanese audi-
ences reflected this educational compo-

Organizations will be asked to vote for the
20-30 top exoplanetary systems they
wish to name out of the list provided by
the IAU.

The general public will be able to vote to
rank the proposed names. The IAU and
Zooniverse will be ready to handle a mil-
lion votes or more worldwide.

Figure 1. This illustration shows the procedure of the competition as shown in the official NameExoWorlds poster created by the IAU OAOQ. Credit: IAU
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Figure 2. This page from the Japanese site recommends planets for voting. Dr. Motohide Tamura recom-
mended HD 149026 b. On this page, he says: ‘Dear all who are interested in exoplanets, At the Extrasolar Planet
Detection Project Office of NAOJ, we promote observations of various exoplanets and development of observa-
tional instruments. More than 1800 exoplanets have been discovered (as of 2015). However, most of them were
discovered using indirect methods. Today, Japan is a leading country in direct imaging observations. Though
the exoplanet list provided by the IAU does not include my discoveries after 2008, | would like to recommend
some which are thought to be important in exoplanet studies: HD 149026 b (host star: HD 149026). With a lot of
discoveries, we have learned how diverse exo-worlds compare to our Solar System. This planet was discovered
by the international team N2K using the Subaru Telescope and other telescopes. It is a giant planet but an unu-
sual one, with an extremely high density, and is thought to have a giant core. However, more studies are needed

to conclude this’.

nent, with exoplanet researchers in the
working group providing basic information
on the official Japanese site, such as how
to discover an exoplanet and the charac-
teristics of some well-known planets. On
the Japanese site the exoplanet list pro-
vided by the IAU also showed which plan-
ets were discovered by Japanese research
groups, to highlight national relevance.
This was supplemented by messages from
three Japanese researchers of exoplanets,
namely, Dr. Motohide Tamura at The
University of Tokyo/NAOJ (as of 2015),
Dr. Bun'ei Sato at Tokyo Institute of
Technology, and Dr. Takahiro Sumi at
Osaka University. These astronomers
recommended planets based on which
important discoveries were made by
Japanese researchers (including them-
selves) using Japanese telescopes.
The three planets recommended were
HD 149026 b, which has an unusually high
density; Epsilon Tauri b, which was the

first exoplanet discovered in a star clus-
ter; and OGLE235-MOA53 b, which was
the first exoplanet discovered using the
gravitational microlensing method. Part of
the original content on the Japanese site
was a gallery page, where amateur astron-
omers and astro-photographers could
upload images in which the host stars of
exoplanets could be seen.

Promotion and Uptake in Japan

Information was distributed across Japan,
not only via the website and mailing
lists but also via other media, including
Twitter. Scientists and astronomy educa-
tors wrote articles for amateur astronomy,
science fiction, and teachers’ magazines
and distributed flyers about the competi-
tion at their public lectures. Working group
members at the NAOJ responded to ques-
tions from the media and, as a result, the
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competition was aired on television and in
newspaper articles.

Thus, 28% of the registered groups for
the competition were Japanese, making
Japan the most active country at the reg-
istration stage. As of 28 July 2015, 166 of
600 groups were from Japan, 57 were from
the United States, 32 were from Spain, 26
were from Argentina, and 22 were from the
United Kingdom. Among the top 20 name-
able exo-worlds voted for and selected
by the registered groups, seven name-
able systems had been discovered by
Japanese research groups. For example,
HD 104985 b is the first exoplanet discov-
ered by Japanese astronomers using the
188-cm Reflector Telescope of Okayama
Astrophysical Observatory in Okayama,
Japan, and HD 149026 b was discovered by
an international team from Japan, the USA,
and Chile using the Subaru Telescope, a
8.2-m optical and infrared Japanese tele-
scope on Maunakea, Hawai'i, USA (Figure
2). Among the 237 proposals for names
that were approved to be voted upon and
listed on the IAU official website, 111 pro-
posals were submitted by Japan, followed
by 15 from the USA, nine from ltaly, seven
from France, and six from Germany.

When the public vote started, a page
on how to vote was set up on the official
Japanese website and a brief Japanese
translation of the proposed names was
provided. Messages and explanations
from Japanese individuals who had pro-
posed names were also uploaded to the
website. Some working group members
wrote articles about the public vote for ama-
teur astronomy magazines, and members
at NAOJ responded to media enquiries.
However, we did not have a strong strat-
egy to reach beyond the astronomy com-
munity. In the public vote, the IAU received
573 242 valid votes, which equalled 0.94%
of the public votes worldwide and ranked
Japan 18th in the number of voters; in con-
trast, 36.27% of the votes were from India,
19.48% from the USA, and 7.93% from
Spain®.

Compared to the population of each coun-
try, 0.016% of the people in India voted
(34th place in comparison with the pop-
ulation), 0.035% in the USA (11th place),
0.099% in Spain (1st place), and only
0.004% in Japan (76th place).
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Figure 3. This graphic shows percentages of the 124 respondents who knew and

did not know about the NameExoWorlds competition.

Despite the small portion of votes from
the Japanese public, names of four exo-
worlds proposed by Japanese groups won
and were approved by the IAU: Tokushima
Prefectural Jonan High School Science
Club named 18 Delphini ‘Musica’ and its
planet ‘Arion’; Kamagari Astronomical
Observatory named the planet Ain b
‘Amateru’; Okayama Astro Club named
HD 81688 ‘Intercrus’ and its planet ‘Arkas’;
and the student club at Hosei University
Libertyer named xi Aquilae ‘Libertas’
and its planet ‘Fortitudo’. All four of
these planets were discovered using the
188-cm Reflector Telescope at Okayama
Astrophysical Observatory.

Results from a survey among the
Japanese astronomy community

Respondent

The Japanese language support provided
by the working group was successful in
ensuring a high registration rate and gen-
erating a large number of final entries of
Japanese origin. To identify the success of
key components of our activities, a ques-
tionnaire survey was carried out within
the Japanese astronomy community. The
announcement of the survey was sent to
members of ACJ-related societies and reg-
istered groups via email. Using a Google
Form, 124 answers were collected between
15 January and 15 February 2016, and 122
of the respondents (98%) knew about the
NameExoWorlds competition (Figure 3).

Knowledge of the Competition

Of the 122 respondents who knew about
the competition, 98 (80%) had found infor-
mation about the competition in Japanese

m Knew about

» Did not know about

®m Japanese only

» Japanese and English

m English only

Figure 4. This graphic shows the languages in which the 122 respondents

from the Japanese astronomy community found out about the NameExoWorlds

competition.

language only, 19 (16%) found it in both
Japanese and English, and five (4%) found
it only in English (Figure 4). In total, 96% of
our respondents had received Japanese
information.

The announcement of the competition
was made through the network of the
societies and personal contacts. Our sur-
vey respondents belonged to ACJ-related
societies, and as expected, almost half
(48%) the respondents who learned about
the competition in Japanese received an
announcement via the societies’ mail-
ing lists (Figure 5). Information was also
conveyed from person to person; the
respondents learned about the competi-
tion via personal communications (17%),
at conferences (16%), and at the NAOJ’s

open house events (8%). About 35% of the
respondents learned about the competition
on websites such as exoplanet.jp and the
website of the Japan Amateur Astronomers
Association (JAAA). However, about 60%
of those who visited the websites also
received information via the mailing list. It
is natural to see a majority of the respond-
ents received the information through the
mailing list since we used the same chan-
nel for conducting the survey. On the other
hand, only 5% of the total respondents
received information via newspapers and
magazines.

Level of Participation

Of the 122 respondents who knew about
the competition, 72 (59%) registered their
groups, 29 (24%) participated in the pub-

Mailing list I 48%

Websites I 35%

Personal communication NN 17%

Conferences GG

Twitter N 8%
Open house days I 8%
Newspapers, magazines [l 5%
Posters Il 3%
Others Il 3%

16%

30 40 50 60

Number of People

Figure 5. This graphic shows which resources the Japanese respondents used to learn about the
NameExoWorlds competition. Percentages are fractions divided by the total number of respondents who read
Japanese resources (117). The survey allowed for more than one option to be selected.
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m Registered as a group

m Public vote only

m Did not participate

Figure 6. This graphic shows the distribution of how the 122 respondents participated in the NameExoWorlds
competition.

lic vote only, and 21 (17%) did not partic-
ipate in the competition (Figure 6). Over
80% of the registered respondents also
proposed names (64 out of 72) and par-
ticipated in the public vote (60 out of 72).
Among the 72 registered, 69 (96%) referred
to the official Japanese site. The reasons
that people did not refer to the official site
were that they did not need Japanese lan-
guage support (one) or were not aware of
the site (two). This means that almost all
of the respondents referred to the official
Japanese site once registered.

How to register on the IAU official site in English I 67%

Examples of a registration form

How to propose names on the |AU official site in English
Translation of the IAU official page of “About the 20 Systems”
Translation of the IAU official page of “The ExoWorlds”

Examples of naming proposals in English

Support of websites for individual group GGG 229%,

How to appeal the names you proposed IS 19%

Did not need Japanese language support N 19%

0 10 20

I ——— 54%,
I 49%
I 46%
I 43%
—— 42%

30 40 50

Number of People

Figure 7. This graphic shows the reported ‘essential pages’ on the official Japanese website used by the 69 respondents who referred to the site at registration. Number
one (how to register), number four (about the 20 systems) and number five (the exo-worlds) were the translation of the IAU official site, and others (except number nine)

were original information developed by the Japanese working group.

How to vote on the IAU official site _ 64%
I 1o

Name proposed by Japanese groups

I

Translation of the all proposed names

Did not need Japanese langage support

I 0%

0 10 20 30 40 50 60

Number of People
Figure 8. This graphic shows the reported ‘essential pages’ on the official Japanese website for the 75
respondents who referred to the site at the public vote. Number three (the all proposed names) is the translation

of the IAU official site, and number one (how to vote) and number two (name proposed by Japanese groups) are
original information developed by the Japanese working group.
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The Registration and Submission of
Proposals

According to the answers to the question,
‘Which page in Japanese was essential
for you to register your group and to pro-
pose a name for an exo-world?’” among
the 69 respondents who referred to the
official Japanese site (multiple answers
allowed), the most important informa-
tion was ‘How to register on the IAU offi-
cial website’ (translation of the IAU official
site), followed by examples of a registration
form (Figure 7).

More than 40% of respondents consid-
ered that all the three translated pages
of the AU official sites (‘How to regis-
ter’, ‘About the 20 systems’ and ‘The exo-
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worlds’) were necessary. Also, about half of
the respondents needed simple examples
for registration and submission of propos-
als in English. Multiple respondents sent
their appreciation for the Japanese work-
ing group, saying things like ‘Without the
official Japanese site, | could not have
registered’.

The Public Vote

A total of 89 respondents partici-
pated in the public vote: 60 registered
and voted, while 29 did not register
but only voted. Of the 89 respondents,
75 (84%) referred to the official Japanese
site. The reasons that 14 people did not
refer to the Japanese site were that they did
not need Japanese support (14) or were
not aware of the site (three). The lower rate
than the number of registered people refer-
ring to the Japanese site (96%) implies that
voting using multiple choice in English was
easier for Japanese users than registration,
which required English writing. Among 75
respondents who referred to the Japanese
site to vote, 29% responded that they
could have voted without Japanese sup-
port (Figure 8), while 64% stated that they
needed the primary information about ‘how
to vote’ in Japanese in order to vote.

Among the respondents, 21 did not par-
ticipate in the competition although they
knew about it. The main reasons were that
they did not know how to participate (six),
they were not interested in the competi-
tion (five) and they did not have enough
time (three). We also received other feed-
back about the competition from the par-
ticipants, which included calls for a better
schedule and one that did not change, as
this had reportedly created difficulties for
the participants. There was also a sugges-
tion that the winning names should stick to
the rules and that modified versions should
not be permitted. Easier ways to register
and vote and consistent and clear rules
were also cited as barriers to participation
in the competition.

Discussion

The results of the survey revealed the
fact that a language barrier exists among
non-professional astronomers, including
amateur astronomers and school students,
and that the working group’s development
of an official Japanese website was essen-
tial for these individuals and groups to par-

Box 1: Summary of Survey Findings

ticipate in the worldwide NameExoWorlds
competition.

The working group’s constitution of pro-
fessional astronomers, amateur astrono-
mers and members of several ACJ-related
societies was key to its success as it ena-
bled these individuals to provide an accu-
rate translation of the IAU official site and
development of original web content with
reliable information. Within the working

group, professional and amateur astrono-
mers worked together to develop the web
content and distribute information. Thanks
to the location of the IAU OAQ at the NAOJ
headquarters, the working group mem-
bers could be in direct contact with OAO
and send cross-checked information from
the IAU to the Japanese community with
minimal time lag. In addition, the work-
ing group was authorised by the ACJ, and

Competition Stage Worldwide Japan
Registration from clubs and 600 groups 166 groups
organisations (as of 28 July 2015) (28%, 1st place)

Selection of exo-worlds

20 exo-worlds

Seven exo-worlds
discovered by Japanese
researchers

Submission of proposals

237 proposals*

111 proposals
(47%, 1st place)

Public vote

5411 votes
(0.94%, 18th place)

573 242 votes

Approved names

Four exo-worlds
(21%, 1st place)

19 exo-worlds**

* The number of proposals approved for voting.

** The winning name for tau Bodtis was not approved by the IAU.

Table 1. Statistics comparing competition uptake in Japan with other participating countries at each step of the

competition.
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its website and newsletters were shared
widely throughout the nation through its
channels.

Reaching beyond the astronomy commu-
nity was challenging. Strategic publicity
planning and media contacts should have
been considered in the public vote. In the
future, we would like to investigate suc-
cessful examples in other countries.

To increase the number of participants
in the global event, a simpler procedure
seems to be necessary. The main reasons
that respondents who did not participate
gave for their lack of participation were that
they did not know how to participate and
that they did not have enough time. These
reasons imply that the competition proce-
dure was too complex and the timeline was
too short.

Some of our respondents submitted writ-
ten requests to the IAU to develop a vot-
ing page that was less text heavy and had
translations in other languages. Creation of
a translation network and provision of less
official pages but in multiple languages
would be desirable if the competition is to
be held again.

There were also other cultural barriers to
participation in the competition. For the
public vote, participants were required to
answer questions to prevent voting by a
robot. The validation system used was pro-
duced by Google, and most photos in the
quizzes were based on American culture.
Thus, some Japanese participants had dif-
ficulty recognising the difference between
a street sign and a traffic sign, a pancake
and a cake, etc. Consideration of diverse
cultures in addition to various languages is
thus important for a global event.

Conclusion

Establishing a domestic working group in
Japan and developing an official Japanese
website helped with the language bar-
rier for the Japanese astronomy commu-
nity. Among our survey respondents, 96%
referred to the Japanese website when
they registered, and 84% did so when they
voted. The most important information pro-
vided was simple content such as ‘How to
register’ and ‘How to vote’ on the IAU offi-
cial website. Being able to access primary
information in their mother tongue was

thought to lower the language and psycho-
logical barriers faced by many Japanese
astronomy community members. Simple
examples of English writing for registration
and submission of proposals also seemed
to be helpful.

Existing mailing lists of the ACJ-related
societies were useful to distribute informa-
tion. On the other hand, a strategic public-
ity plan should have been considered to
reach more people outside of the astron-
omy community.

Web design with less text on the |AU offi-
cial site would have been helpful and
having the public voting page in various
languages would have attracted more par-
ticipants. Consideration of diverse cultures,
in addition to various languages, is thought
to be important for a global event.
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Notes

' NameExoWorlds website:
http://nameexoworlds.iau.org

2 NameExoWorlds press release:
http://www.iau.org/news/pressreleases/
detail/iau1404/

3 IAU naming: https://www.iau.org/public/
themes/naming/

4 |AU directory: https://directory.iau.org

5 The IAU naming rules are:
16 characters or less in length; preferably
one word; Pronounceable (in some lan-
guage); Non-offensive; Not too similar to an
existing name of an astronomical object.
More details are explained at: https://www.
iau.org/public/themes/naming_exoplanets/

6 |AU press release: https://www.iau.org/
news/pressreleases/detail/iau1511/

7 Winning names announcement:
https://www.iau.org/news/pressreleases/
detail/iau1514/

8 Qfficial website exoplanet.jp has been
moved to: http://tenkyo.net/exoplanets/wg/
index.html

9 Statistics from the competition: http://
nameexoworlds.iau.org/statistics

The Japanese Experience of the NameExoWorlds Competition: Translating Official Information into

Japanese to Enable Domestic Groups to Participate in a Global Event
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For the past four years, the Hands-On Universe public engagement programme has explored unconventional, interactive
and multi-sensorial ways of communicating complex ideas in cosmology and astrophysics to a wide variety of audiences.
The programme lead, Roberto Trotta, has reached thousands of people through food-based workshops, art and science
collaborations and a book written using only the 1000 most common words in the English language. In this article, Roberto
reflects in first person on what has worked well in the programme, and what has not.

Introduction

On a balmy evening in June 2015, | took
my seat as a member of the general pub-
lic at Cheltenham Science Festival, UK. It
was a sold out event in the festival’'s pro-
gramme, and Professor Charles Spence, of
Oxford University’'s CrossModal Research
Laboratory, and experimental chef Jozef
Youssef of Kitchen Theory!, charmed the
audience with a talk about their ongoing
collaboration. The chef and the scientist (as
they like to present themselves) described
their exploration of how multi-modal senso-
rial experiences influence the way we per-
ceive (and enjoy) food. The scientist sought
novel insights on how the brain operates:
did stroking a velvet surface as opposed to
a rough one increase the sense of sweet-
ness in food? Answer: yes, as was exem-
plified in a classic experiment going back
to Italian futurist Filippo Marinetti, who pre-
sented it in a futurist cookbook in 1932
(Marinetti, 1932, 2014). On the other hand,
the chef wanted to use the latest insights

Figure 1. The Hands-On Universe project logo.
Credit: Hands-On Universe

of experimental psychology to create sur-
prising, multi-sensorial dining experiences
for his guests [Bosker, 2015].

At the end of the talk, after everybody else
had left, | approached Jozef: ‘Have you
ever thought about what dark matter might
taste like?’, | asked him. ‘| haven't, but we
can!” was his reply. This was the start of
a journey together that would lead to the
g-ASTRONOMY project, part of a series of
public engagement activities | created and
presented in the UK and abroad, and to
some of the most memorable and moving
moments in my public engagement work
to date.

The series of activities — called the
Hands-On Universe Project? — aimed at
lowering access barriers for the public to
topics in astronomy, cosmology and astro-
physics. The common thread of the var-
ious activities was to generate curiosity
and engagement by moving away from
purely intellectual explanations, in favour
of more interactive, multi-sensorial and
dialogic means of engagement. Funded
by the Science and Technology Facilities
Council (STFC) (one of the seven research
councils in the UK), the project ran for four
years until September 2017, during which
time | had the privilege of being an STFC
Public Engagement Fellow. Being a fellow
meant that part of my salary was covered
by an STFC grant, which freed up some
of my time as an academic member of
staff at Imperial College London to work
on the Hands-On Universe project. After
more than a decade of doing science com-
munication in my ‘free’ (and often, family)
time, the grant gave me the opportunity
to pursue it as an official part of my job.
This made a huge difference: | now had

Roberto Trotta

Figure 2. The cover of Roberto’s book, ‘The Edge of
the Sky’, written using only the 1000 most common
words in the English language. Credit: Antoine Déprez

the time to design and implement a coher-
ent engagement plan and the resources
to run it.

My research as an astrophysicist at
Imperial College London, UK, deals with
some complex and faraway concepts
such as dark matter, dark energy and the
Big Bang. But as a science communica-
tor and educator, | had been asking myself
for years how we can make some of the
most difficult concepts in modern physics
fun, engaging and accessible to all. The
Hands-On Universe project grew out of my
quest for novel ways of engaging the public
with my subject, often perceived (for right
or for wrong) as inaccessible. After giving
hundreds of public talks and lectures over
the years, | had grown a little disillusioned
with traditional public engagement for-
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Figure 3. Roberto presenting the Great Cosmic Cookery Show at Imperial Festival 2014. Credit: Imperial College London

mats. | was particularly wary of the top-
down model of engagement generated by
the lecture format — the scientist speaking,
the public taking it all in, and perhaps ask-
ing questions at the end. | felt it would be
much more enriching for both parties if a
format were used that enabled a more dia-
logic encounter between the scientist and
the public.

This was the starting point for the project,
which had three main, intertwined strands.
The first aimed at using multi-sensorial
experiences based on food to create origi-
nal and engaging metaphors for concepts
in astrophysics (‘g-ASTRONOMY’). The
second strand was to foster art and sci-
ence collaborations to widen participation
to sectors of society not traditionally inter-
ested in astronomy. And the third strand
used my book, The Edge of the Sky: All
you need to know about the All-There-Is
(which talks about modern cosmology
using only the 1000 most common words
in the English language [Trotta, 2014]) as
away of reaching both very young children
and adults interested in creative writing.

g-ASTRONOMY: Beyond Visual
Representation of Astronomy

The g-ASTRONOMY strand of the
Hands-On Universe programme set out to
test the idea of using food as an engag-
ing yet scientifically accurate metaphor for
astrophysical phenomena. After all, food

concerns us all, and we all have a relation-
ship with it.

| have been working with food in my
engagement work for some time. | have
used focaccia bread to explain the expan-
sion of the Universe, worked with school
children to build a to-scale Solar System

Figure 4. An edible Solar System developed with experimental chefs using a technique called ‘spherification’
to produce the planets, presented at an event at the London Science Museum in December 2015. The asteroid
belt is made of chocolate crumble, and other minor bodies (including comets) are made of edible silver flakes.

Credit: Imperial College London

The Hands-On Universe: Making Sense of the Universe with All Your Senses
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Figure 5. Children exploring the makeup of the moon with muffins at a Hands-On Universe workshop for fami-

lies. Credit: Roberto Trotta

from fruits and vegetables (with pepper-
corns for the asteroid belt!), and devel-
oped a travelling cookery show based on
early Universe cosmology. In fact, when |
first met Jozef Youssef at the Cheltenham
Science Festival, | was there to pres-
ent ‘The Great Cosmic Cookery Show’,
an event for families which aimed to use
cookery as a fun and interactive way to talk
about space. Children and their parents
thus explored black holes with ‘Spacetime

Empty Universe

Fine-tuned
Universe

Closed
Universe

Figure 6. Chocolate pralines designed to express various corners of the multiverse
in a multi-sensorial fashion. The weight, texture and filling metaphorically match the
properties of the pocket universes they represent. Credit: Stefano de Constanzo

Tortillas’, built a replica Solar System with
fruits and vegetables on skewers, baked
‘Moonberry Muffins’ to explore gravity and
the formation of moon craters, and cre-
ated a ‘Nuclear Sunrise’ cocktail represent-
ing the chemical makeup of the Sun. The
whole thing was messy, memorable and
surprisingly scientifically accurate.

The ongoing collaboration with Jozef
Youssef and his development chefs, took

Constanzo

my own early experiments using food for
science engagement to a new level of
sophistication. Youssef and his team of
trailblazing chefs devoted to multi-senso-
rial dining experiences, have brought the
expertise of professionals to bear onto
the question of how to communicate cos-
mology and astrophysics with food. g-AS-
TRONOMY aims to break the assump-
tion that astronomy and astrophysics can
only be understood in terms of visual rep-
resentation. Instead, we wish to create
simple, elegant (and edible) metaphors
for some of the Universe’s most complex
ideas, so as to enable people to engage
with some of the most important theories
in astrophysics in a new, accessible and
delicious way.

Our collaboration produced an edible
orrery of the Solar System, with visitors of
London’s Science Museum invited to cre-
ate their own edible planets with a tech-
nique called ‘spherification’ — producing
liquid spheres encapsulated in a thin mem-
brane that burst in your mouth in an explo-
sion of taste.

For the Cheltenham Science Festival
2016%, we created a cocktail named 13.796,
after the age of the Universe in billions of
years, which was inspired by the cosmic
timeline from the Big Bang to the present
day. Served in a martini glass, which sig-
nifies the expansion of the Universe, time
in the cocktail flows from the bottom up.
The cocktail is composed of three layers
of decreasing density that do not mix with

Figure 7. A delicate parmesan tuille is used to grasp the properties of Einstein’s
space-time and the existence of dark matter in the Universe. Credit: Stefano de
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each other. Each layer relates to a cos-
mic epoch: the early Universe plasma at
the bottom (mango smoked with wooden
chips from whisky barrels), the dark ages
when the Universe became transparent
(jellified coconut Malibu) and the formation
of the first galaxies (coconut water with a
suspension of vanilla pods). A scientifically
accurate, utterly delicious and slightly ine-
briating representation!

Other outputs created as part of the project
included a parmesan tuille which encapsu-
lated the distribution of galaxies in the sky
and Einstein’s notion of a malleable space-
time continuum — a tool used to explore
the meaning of ‘cold’ vs. ‘hot’ dark matter.

We also presented the speculative notion
of a Multiverse with different pocket uni-
verses, each with its own laws of physics
and different constants of nature, using
three chocolate pralines. Their contents,
texture, and density where carefully cho-
sen to embody an empty universe, an
over-dense universe, and our own, finely
balanced Universe, with its 25% dark mat-
ter (chocolate crumble), 70% dark energy
(coffee-milk chocolate ganache) and 5%
all-important normal matter (passion fruit
gelatine).

Building on the learning from the project
so far, we have now embarked on an even
more challenging project: in collaboration

with the Royal National Institute of Blind
People, we designed an event exclusively
for people with sight loss, which we ran for
the first time in London, UK, in March 2017¢.

The workshop has been specially designed
to provide an immersive and interactive
experience without the need for visual
cues. Visitors are able to simultaneously
feel and taste the evolution of our Universe
from the Big Bang to the formation of gal-
axies and experience the multiverse the-
ory through how different universes might
taste, rather than how they look. The cock-
tail was also modified to use in the work-
shop. It was broken down into three differ-
ent sections, with the first one served in
specially designed 3D-printed cup holders
that reproduce in a tactile form the ‘bumps’
in energy found in the baby Universe.
These energy bumps are based on data
from the cosmic relic radiation collected
by the microwave satellite Planck. The 3D
printed cup-holders have been created
by Imperial College London’s Advanced
Hackspace, and build on previous work by
Dr David Clements, also at Imperial.

The feedback from participants with visual
impairment has been very humbling and
encouraging: ‘I have never experienced
anything like it before’; ‘I cannot stop think-
ing about it!’; "Life changing’. The g-AS-
TRONOMY project is about using all of our
senses to better communicate complex

ideas in astronomy and astrophysics, and
it has been a privilege to work with people
with sight loss to better understand how to
take the concept forward. The insights and
feedback of this group will shape the next
phase of g-ASTRONOMY: moving away
from edible tableaux of astronomical ideas
and exploring deeper analogies in terms
of the physics at work both in the Universe
and in the kitchen.

Art and Science Collaborations

With the Hands-On Universe programme,
| explored the arts as another route to
reach a different kind of public than people
already interested in astronomy. | have long
been interested in art and science collab-
orations as a way of exploring a genuinely
new territory between the two. Sometimes,
such collaborations end up providing a
mere ‘artist’s impression’ of a scientific
concept, which is often unsatisfying for
public engagement purposes. At the oppo-
site end, they might provide not much more
than a veneer of scientific respectability on
a pre-existing artistic concept. In order to
be truly cross-disciplinary, an art and sci-
ence collaboration has to leave the safety
of both the artist's and the scientist’s ter-
ritory; become unmoored and explore an
approach that is genuinely in-between.

Figure 8. 3D printed cup holder showing in a tactile fashion the distribution of tem-
perature in the very early Universe, as measured by the Planck satellite. The size of

the holder matches the size of the visible Universe at 10-3* seconds after the Big
Bang. The smoked mango drink is a representation of the primordial plasma that

filled the Universe at that time. Credit: Tom Walker

The Hands-On Universe: Making Sense of the Universe with All Your Senses

Figure 9. One of the participants at the g-ASTRONOMY event for visually impaired
people enjoys a taste of the Multiverse. Credit: Tom Walker
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The very real danger in creating a project
outside of either discipline is that the out-
come may not be satisfactory from either
point of view. This risk, however, is usu-
ally worth taking and when the chemis-
try is just right both the artist and scien-
tist can come away feeling that together
they have achieved something that nei-
ther of them could have done alone. A col-
laboration that left this positive impression
on me was with the artists Ole Hagen and
David Cheeseman. Ole, David and myself
had been discussing ideas at the bound-
aries of our respective work for several
years —in 2013, one of our proposals even
made it into the 100 best proposals for the
UK art competition Artangel. Out of these
long-standing discussions and exchange
of ideas grew the show ‘All There Was’, pre-
sented at the Institute for Contemporary
Art Studio in London as part of a year-long
series of 50 shows in 50 weeks [Ustek,
2018]. The title of the exhibition came from
the three most frequently used words in my
book, ‘The Edge of the Sky'".

The opening night of the show saw a perfor-
mance piece, in the form of a conversation
(‘Does Darkness Matter?') between Ole
and myself, revolving around our respective
approaches to knowledge in the Universe.
As the dialogue moved on, we sketched
our ideas on opposite ends of a specially
designed concertina-shaped blackboard,
which upon unfolding revealed the unsus-
pected meeting of the two perspectives in
the middle. The show consisted of seven
sculptural pieces created by Hagen and

Cheeseman as a reflection on the ‘Big
Seven’ features of today’s post-Newtonian
Universe which were identified by our con-
versations: dark matter, dark energy, infla-
tion, the Higgs particle, exoplanets, black
holes and supersymmetry.

What we were interested in exploring with
the show were the boundaries between
science and visual art, including concept,
hypothesis, meaning, representation and
communication. It was very stimulating
for me to snap out of the usual scientific
perspective of the concepts we had iden-
tified. Together, we looked at these ideas
from the point of view of Cheeseman'’s inter-
est in illusion, in the haptic and experien-
tial encounters with objects and in experi-
ments using mirrors and magnets. Hagen'’s
multidisciplinary approach brought to our
relationship an investigation of theatricality,
myth-making and cosmology. Ultimately,
our efforts converged in a show that was
trying to depict and grasp the invisible,
both in art and astrophysics.

Lessons Learnt

Inevitably, looking back at the Hands-on
Universe project now that it is over, there
are a few aspects of it that | would do dif-
ferently. It is important to step away from
the culture of positive reporting and talk
about the shadows, as well as the high-
lights, as this allows us to reflect critically
and to improve in the future.

Figure 10. Non-Euclidean Blackboard Three: The concertina used in the opening performance of the ‘All There
Was’ show at the Institute of Contemporary Art in London. Credit: Sylvain Deleu

Perhaps my biggest regret is that | have
allowed myself to be overly driven by my
enthusiasm for the project. This meant
that it was difficult for me to ever say no
to the enticing requests | received. As a
result, | ended up giving talks and lead-
ing workshops aimed at audiences that
perhaps did not really need to be stimu-
lated, as they were already very much on
board with the broad aims of my work. In
other words, | wish | had dedicated a larger
fraction of my time and efforts to the more
difficult-to-reach audiences, rather than
giving in to hugely satisfying (but argua-
bly less important) opportunities to talk
to science-minded and science-savvy
audiences.

Another aspect | now realise | did not pay
sufficient attention to is evaluation. While
evaluation often has a reputation for being
a boring and bureaucratic way of meas-
uring things that are difficult to quantify
(audience engagement, change of per-
spectives, lasting value), | wish now that |
had made a more consistent and sustained
effort. It would be useful to have more pre-
cise statistics on the public | reached —
gender, background, education level, age,
etc. — to enable me to better answer the
fundamental question at the heart of most
science communication: ‘Did it make a dif-
ference?’. Ultimately, this is a very difficult
concept to measure accurately (or at all),
but it constitutes perhaps the central ques-
tion of any public engagement work.

After four intense and fun-filled years
designing and delivering the ‘Hands-On
Universe’, | will now concentrate my efforts
on further developing the g-ASTRONOMY
programme. While my work with Kitchen
Theory is only in its infancy, | sense a great
potential for this collaboration. Everybody
| spoke to about it has been supportive,
perhaps stimulated by the surprise factor
and the many possibilities that this concept
opens up for reaching new audiences and
exposing them to cosmological ideas in
an original way. Our quest to put the big-
gest questions in physics on the tip of your
tongue has only just begun.
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Figure 11. Non-Euclidean Blackboard one to four: Two pieces from the ‘All There Was’ show, created by David
Cheeseman. Credit: Sylvain Deleu
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Box 1: The Hands-on Universe
Project in Numbers

9000+ people reached in person
20+ talks in schools

100+ talks and workshops

20+ radio and TV appearances
20+ podcasts appearances

11 articles for the general public

11 literary and scientific festival
appearances

4 awards

Biography

Roberto Trotta is a theoretical cosmologist at
Imperial College London, UK, where he stud-
ies dark matter, dark energy and the Big Bang.
He is also the Director of Imperial’s Centre
for Languages, Culture and Communication
Roberto is a passionate science communica-
tor and the recipient of numerous awards for
his research, outreach and art and science
collaborations, including the Lord Kelvin Award
of the British Association for the Advancement
of Science and the Michelson Prize of Case
Western Reserve University. His award-winning
first book for the public, ‘The Edge of the Sky:
All you need to know about the All-There-Is’,
endeavours to explain the Universe using only
the 1000 most common words in the English
language. Roberto was named as one of the
100 Global Thinkers 2014 by Foreign Policy, for
‘junking astronomy jargon’.




T
[=
©

<
o
S
©
o
(7]
(]

o

()
c
o
=
©
]
c
o
<

First Step to Understand Intergroup Bias and Cohesion
from the One World Experiment: A Pilot Project to Evaluate
the Effect of the ‘Pale Blue Dot’ Hypothesis

Kodai Fukushima

IAU Office of Astronomy for Development
Intern, Cape Town, South Africa

Hosei University, Tokyo, Japan
kodai.fukushima417@gmail.com

Ramasamy Venugopal

IAU Office of Astronomy for Development,
Cape Town, South Africa
rv@astro4dev.org

Keywords

Evaluation, science education, intergroup bias,
prejudice, altruism, randomized controlled trial,
Pale Blue Dot, astronomy, science
communication

The One World Experiment was carried out as a pilot effort in Cape Town, South Africa, to test whether exposure to an
astronomy intervention affects empathy and altruism in children. The intervention focused on introducing children to knowl-
edge around the Earth’s position in the Universe and collecting data to assess the effect. This paper presents the project
background as well as the methodology and results from the project’s first phase, designed to understand the possible
difference in empathetic response between a child and other ‘ingroup’ and ‘outgroup’ children; for any child, an ‘ingroup’
child is one belonging to their own social group (in this case, nationality), and an ‘outgroup’ child is one belonging to a
social group other than their own. It is found that the students across the study have a strong cohesion to those of the same
nationality but that there is no nationality bias in their feelings towards how other children share their joy with them. Full
analysis of the data, which will compare the control group and experimental group results and focuses on the impact of
astronomy intervention, is underway for future publication.

Introduction

The Pale Blue Dot is a famous image of
Earth taken by the Voyager 1 spacecraft
on 14 February 1990, when it was around
6 billion kilometres from us. In this picture,
taken at the suggestion of the astronomer
and science communicator Carl Sagan,
Earth appears as a pale blue dot, a tiny
point of light, less than a pixel in size. Over
the years, this image has come to sym-
bolise our place in the Universe, the con-
nection we have to one another as well as
to the planet. As Sagan later wrote in his
book, the image ‘underscores our respon-
sibility to deal more kindly and compas-
sionately with one another and to preserve
and cherish that pale blue dot, the only
home we've ever known'!

The image and the philosophy behind
the Pale Blue Dot have inspired awe and
excitement in many people around the
world. It is assumed that knowing one’s
place in the Universe alters perception
and induces more empathy towards fel-
low humans. Indeed, astronomy has been
employed as a tool for diplomacy and
international cooperation® 2. In our era of
unprecedented migration, and anti-immi-

gration sentiments, astronomy could be
viewed as a panacea that can bring peo-
ple together. Astronomy outreach projects
provide anecdotal evidence that looking
through a telescope provides a unique per-
spective that can induce empathy and lead
people to overcome hostility.

From October to November 2015, the
astronomy outreach project ‘One World
Experiment’ was carried out among 938
secondary school students in Cape Town,
South Africa and studied using a ran-
domised controlled trial (RCT). RCTs are
often considered the ideal study design to
measure and evaluate the effectiveness of
interventions. The IAU Office of Astronomy
for Development (OAD) and Hosei
University together with the South African
Astronomical Observatory conducted the
trial and the Consolidated Standards of
Reporting Trials statement (Begg et al.,
1996) guidelines were used for designing
and reporting on the trial.

This experiment aimed to test whether
exposure to an astronomy interven-
tion would affect intergroup biases and
other-regarding preferences (empathy and
resource allocation) in children. Intergroup

bias, also known as ingroup-outgroup
bias, is the tendency to favour members
of one’s own group over others (Sumner,
1906). People with intergroup bias may
perceive their own group members posi-
tively simply because of the ingroup and
may view the outgroup negatively simply
because it belongs to another grouping
(Bigler et al., 1997). Empathy, altruism and
prosociality are critical foundations for a
stable human society. Research shows a
tendency for individuals to feel more empa-
thy and engage in more prosocial behav-
iour towards individuals categorised as
belonging to their own social group rela-
tive to other groups. Failure to empathise
is more likely if ‘the sufferer is socially dis-
tant’ (Cikara et al., 2011).

Although empathy is a key prosocial
response, (intergroup) biases develop at
a very young age. This intervention intro-
duced children aged 9to 11 years to astro-
nomical perspectives of Earth’s position in
the greater cosmos (e.g., a view of Earth
from space appearing as a pale blue dot).
The intervention emphasised humanity as
a social group to reduce intergroup biases
in empathy and increase prosocial behav-
iours towards those outside of nationally
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Figure 1. The Pale Blue Dot is an image of the Earth taken by the Voyager 1 spacecraft from a distance of more
than four billion miles away. From this distance, Earth is a mere point of light, less than the size of a picture ele-

ment even from a narrow-angle camera. Credit: NASA/JPL

defined ‘ingroup’ categories. From the
viewpoint of space, viewing the Earth with-
out national boundaries often made astro-
nauts change their views of the world by
invoking a sense of universal brotherhood.
This experience is known as the ‘overview
effect’ (Yaden et al., 2016). The intervention
was designed like a simulated experience
of the overview effect.

It must be mentioned that this intervention
was performed at a small scale and low
cost, as a proof of concept. We hope this
pilot initiative will guide others interested in
repeating this experiment.

Background

Astronomy communication with the pub-
lic takes many different forms. Traditional
astronomy education activities, marked
by awareness-raising actions such as sky
observations and public lectures fall under
the broad category of outreach. These
activities aim to motivate the audience by
providing a window into the most fascinat-
ing aspects of astronomy. They are meant
to be fun experiences that introduce excit-
ing themes of science and astronomy to
wide swathes of people.
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Such activities routinely inspire thousands,
if not millions, around the world. Many sci-
entists are able to pinpoint their interest
in science to a particular outreach event,
but this impact is broadly recorded anec-
dotally. These events have a hit-or-miss
approach about their impact and typically
attract people with an established inter-
est in science. Without methodical evalu-
ations, it is hard to measure the impact of
such edutainment.

Evaluations are essential to measure
the impact of interventions. Evaluation
is defined as the ‘systematic, objective
assessment of an ongoing or completed
intervention, project, policy, programme,
or partnership. Evaluation is best used
to answer questions about what actions
work best to achieve outcomes, how and
why they are or are not achieved, what the
unintended consequences have been,
and what needs to be adjusted to improve
execution’.

Different types of evaluation are used to
address different dimensions of project
impact and effectiveness and are of inter-
est to different stakeholders. For exam-
ple, process evaluations focus on imple-
mentation and how, for whom and under
what conditions a project worked; impact
or outcome evaluations measure signifi-
cant changes attributable to the project
and whether and to what extent target out-
comes were achieved; and economic eval-
uations measure cost-effectiveness. It is
important to note that not all projects can
be evaluated, such as those without clearly
defined goals and projects that do not aim
to change observable outcomes.

An RCT is one type of impact evaluation in
which participants are randomly assigned
to groups that receive an intervention or
serve as the control group which does not
receive the intervention. RCTs are consid-
ered the gold standard in impact evalua-
tion. By randomly assigning participants
to the experimental and control groups
and comparing the outcomes between
the groups, the effectiveness of a project
can be measured. Since participants in
an RCT are randomly assigned, any dif-
ferences in outcomes can be attributed to
the programme or intervention rather than
other factors®.
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Figure 2. The astronomy outreach project, ‘One World Experiment’, was carried out among 938 secondary school students in Cape Town, South Africa. Credit: IAU Office

of Astronomy for Development

Experiment

The intervention aimed to foster the devel-
opment of a social identity based on a
‘common humanity’. By placing all of
humanity as the ingroup and any other
life (outside of Earth) as the outgroup,
the intervention aimed to reduce the sali-
ence of national and ethnic identities and
increase empathy and prosociality toward
individuals in different national groups.

The primary outcome of interest is whether
there is any immediate effect of the inter-
vention on children’s helping behaviour
toward anonymous ingroup versus out-
group members.

The null hypothesis is that there will be no
difference in primary and secondary meas-
ures between students in the experimen-
tal and control groups. The experimental
hypotheses are that students in the exper-
imental group will report higher cohesion
and higher levels of empathy with the out-
group than students in the control group.

Experimental Design

The experiment was designed as a cluster
RCT (in which the unit of randomisation is

a group or cluster rather than an individual)
with an experimental and control arm. The
cluster unit of intervention is a class group.
The sample size is the average number of
students per class group multiplied by the
number of class groups that participated
in the trial. These class groups were part
of schools that were contacted in the tar-
get area and agreed to participate in the
study. All of the schools are located in the
same area and share a similar setup and
level of infrastructure.

For students in these selected schools,
their own national group was South Africa
(the ingroup). The outgroup was chosen
such that it differed from the ingroup along
only one dimension. Kenya was chosen as
the outgroup because it is an outgroup with
which the children are somewnhat familiar,
and it is not associated with overtly nega-
tive stereotypes and does not differ along
the race dimension.

Astronomy Activity

The intervention is designed to introduce
children to the inter-connectedness of the
human species and the bond that we share
with the planet. This can be achieved by

using astronomy as a tool, i.e. by exposing
them to the concept of the Pale Blue Dot'.

We created a video using a combination
of Google maps, Mitaka software, Google
Street view and NASA's ‘Eyes on the Sky’
application. The instructor takes the chil-
dren on a tour of chosen locations in dif-
ferent countries on Earth and then through
the Solar System, stopping over for a brief
exploration of the surface of Mars.

Measurement

The astronomy activity was preceded or
followed by the measurement for the con-
trol and experimental groups, respectively.

Control — The control group receives the
measurement first, followed by the astron-
omy intervention.

Experiment — The experiment group is
administered the astronomy intervention,
followed by the measurement.

Data Collection

The data were gathered from 938 students
(472 boys and 466 girls). After incomplete
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data were removed, the data from 683 stu-
dents (319 boys and 364 girls) were used
in this research.

The measurement process involved two
parts:

Voting — This was intended to test the
helping behaviour of the children toward
children from other groups (in this case,
nationalities). Each student had a card
with envelopes affixed under a gender-
neutral picture of a child from their coun-
try (ingroup) and a child from a chosen
foreign country (outgroup). Students were
given three tokens each and told that each
token represents one unit of currency. They
were told that whichever envelope they put
the token in, a real donation of that amount
would be made to the child whose enve-
lope they chose.

Questionnaire — Students were asked to
mark responses to the following questions
on a separate card. There were two sets of
five questions, one for the home country
and the other for the chosen foreign coun-
try. The intervention provider explained
each question.

Question 1. How similar do you think this
child is to you?

A. Very different

B. Alittle different

C. Neither different nor similar

D. More similar than different

E. Very similar

Question 2. How would you feel if some-
thing good happened to this child?

A.l don’t care at all

B. I feel neutral, okay with it

Box 1: Abbreviations

C. I feel happy
D. I feel very happy
E. I feel very, very happy

Question 3. If something good happened to
you, how do you think this child would feel?
A. The child doesn’t care at all

B. The child feels neutral, okay with it

C. The child feels happy

D. The child feels very happy

E. The child feels very, very happy

Question 4. How much would you like to
play with this child?

A.Not at all

B. Alittle bit

C. Medium

D. I would like to

E. I'would really like to

Question 5. How would you feel if this child
got hurt at school?

A. Very sad

B. Sad

C. Medium (not happy)

D. I would not care

In schools, the astronomy intervention and
measurement were carried out in Xhosa
(isiXnosa), which is one of the official
languages of South Africa, and English.

Brief Summary of the Auxiliary
Analysis

Full analysis of the data, which focuses
on the impact of astronomy intervention,
is under way within the collaboration. This
paper describes the auxiliary analysis of
possible differences in response among
ingroup and outgroup children to the parts

Abbreviations as shown below were used in our research:

q[n]SA, g[n]K (n: question number)

e.g. g2SA means question number 2 and that the child in the question is a South African child (the ingroup).
e.g. 3K means question number 3 and that the child in the question is a Kenyan child (the outgroup).

[All]: All students (683)
[Boy]: Boy students (319)

[Girl]: Girl students (364)

[vote_SA]: Students who gave more tokens to the South African child than the Kenyan child (541)

[vote_K]: Students who gave more tokens to the Kenyan child than the South African child (144)
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of assessment measures with no refer-
ence to the astronomy intervention by col-
lectively dealing with experimental and
control groups. Correlation analysis was
performed to examine the strength and
direction of the linear relationship among
the answers to the questions.

Students in the same class are more likely
to respond in a similar way. The intercluster
correlation coefficient (ICC) was calculated
to confirm whether there was high similar-
ity between values from the same class or
not. The ICC ranges from 0 to 1. A low ICC
close to 0 indicates that values from the
same class are not similar. On the other
hand, an ICC close to 1 indicates high sim-
ilarity between values from the same class.
According to Hox (2002), rules of thumb for
interpreting the ICC were as follows:

small: ICC = .05, medium: ICC = .10, large: ICC = 15

ICCs in all questions except q1SA were
smaller than .05. The ICC of g1SA was
also lower than .10. Since the ICC result
show the students in the same class are
not highly similar, we performed analysis
using individual students’ data.

Data Analysis Procedure

In this paper, four questions (q2SA, g2K,
g3SA and g3K) are focused on, and asso-
ciations among the responses to these are
examined. For data analyses, the answer
options (A, B, C, D and E) were converted
into ordinal variables (1, 2, 3, 4 and 5) and
SA is used to denote the set of questions
relating to the fictional South African child
and K to denote the set of questions about
the fictional Kenyan child. From the four
questions, two questions were chosen as
question combinations. [g2SA-qg2K] is the
abbreviation used to represent the asso-
ciation of the answer between g2SA and
q2K.

a) Calculating the Spearman rank
correlation coefficient

In correlation analysis, a sample correla-
tion coefficient is calculated. The correla-
tion coefficient ranges between -1 and +1.
The more the value of the correlation coef-
ficient is closer to +1 or —1, the stronger
is the positive or negative correlation
between variables. According to Cohen
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(1992), the rules of thumb for interpreting
the correlation coefficient are as follows:

small: |r]=10, medium: |r|=.30, large: |r|=.50

For example, the linear correlation between
the height and weight of children can be
interpreted by calculating the correlation
coefficient. If this correlation coefficient
is closer to +1, the height and weight are
strongly positively related.

Depending on the number and type of var-
iables, there are different types of correla-
tion coefficients. In this paper, the direction
and strength of the association between
two variables are quantified by calculating
the Spearman rank correlation coefficient,
which is used for ordinal variables, includ-
ing Likert scales.

b) Calculating the partial correlation
coefficient using the Spearman rank
correlation coefficient

When the correlation analysis is per-
formed by calculating the correlation coef-
ficient, the two variables q2SA and g2K are
influenced by other variables. The partial
correlation coefficient can eliminate this
influence.

Results
Partial correlation coefficients are calcu-

lated from correlation coefficients. Among
partial correlation coefficients related to

q2SA

Figure 3. Bubble chart for g2SA and q3SA [All]. The
size of the circle represent the frequency of the
answer set to questions. The X-axis and Y-axis show
the answer options (from 1 to 5) of g2SA and g3SA,
respectively.

question combinations between g2SA,
g2K, q3SA, and g3K, five partial correlation
coefficients (3SA-g3K for [vote K], g2K-
g3K for [All], [Boy], [Girl], and [vote SA])
were higher than the medium effect size of
Cohen’s index, i.e. 0.30 (Cohen, 1992). For
these partial correlation coefficients, confi-
dence interval (Cl) was calculated. Further,
the p-value of the test for association and
the statistical power of the post-hoc anal-
ysis for each partial correlation coefficient
were summarised, as shown below:

fg2K-q3K1
(A r=.33,p <.05,1-8 > .99,95% CI [.26, 40]
[Boy]  r=.35p<.051->.99,95%CI[25, 44]

Q3SA

Figure 4. Bubble chart for g3SA and q3K [vote_K]. The size of the represents the
frequency of the answer set to questions. The X-axis and Y-axis show the answer

options (from 1 to 5) of g3SA and q3K, respectively.

[Girl] r=.31p<.05 1B > .99 95%Cl 21, 40]
[vote_SA] r=.33,p <.05,1-§ > 99,95% CI[25, .40]
where 8 is the error probability.

Fg3SA-q3K
[vote K] r=.40,p < .05 1-B >.99,95%ClI[.25, 53]

With regard to the question combination
[g2SA-g3SA], the majority of the students
answered 5 for both g2SA and gq3SA. The
percentage of the answer result (q2SA = 5,
g3SA = 5) for each classification is about
40%. Figure 3 shows a bubble chart of the
question combination between g2SA and
q3SA for [All] divided into four sections.

We found that the correlation of the cohe-
sion among the ingroup and outgroup stu-
dents can be determined by focusing on
the question combination [g3SA-g3K].

[vote K] and [All] were used to compare
differences in answer results between
these classifications.

Figure 4 shows a bubble chart of [vote K],
while Figure 5 shows one of [All].

The question combination [g2K-g3K] ena-
bled us to examine the impression of the
outgroup in detail. For comparison, [vote

SA] from these classifications and [vote K]
were considered. Figure 6 shows a bubble
chart of [vote SA], while Figure 7 shows
one of [vote K].

q3SA

Figure 5. Bubble chart for g3SA and q3K [All]. The size of the circle represents
the frequency of the answer set to questions. The X-axis and Y-axis show the

answer options (from 1 to 5) of Q3SA and q3K, respectively.
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Figure 6. Bubble chart for g2K and q3K [vote_SA]. The size of the circle repre-
sents the frequency of the answer set to questions. The X-axis and Y-axis show
the answer options (from 1 to 5) of q2K and q3K, respectively.

Discussion and Conclusions

The present RCT was implemented as a
pilot project to test the feasibility of adding
and running a low-cost evaluation compo-
nent to a typical educational intervention
at the school level. The trial and results are
important not only in the context of this par-
ticular intervention but also for astronomy
and science popularisation and outreach
activities. Our findings demonstrate that it is
possible to run evaluations to better under-
stand the impact of such interventions.

(1) Strong cohesion among South
African children

The interpretation of each section in Fig-
ure 3 is as shown below:

The top right section [Cohesion]:
The answers to both g2SA and g3SA
are high. In this section, students think
they can share their joy with others in the
ingroup.

The top left section [Passive]:
The answer to g2SA is low, while the
answer to g3SA is high. In this section,
students think they are not interested in
sharing joy with the ingroup, although
the ingroup shares joy with them.

The bottom right section [Active]:
The answer to g2SA is high, while the
answer to g3SA is low. In this section,
students think they can share joy with the
ingroup, but the ingroup is not interested
in sharing joy with them.

The bottom left section [Apathy]:
The answers to both g2SA and g3SA
are low. In this section, students do not
think they can share joy with others in
the ingroup.

As can be seen from the figure, the circle
located in the upper right corner (q2SA =
5, q3SA = 5; question combination [g2SA-
g3SA]) is particularly large. This indicates
that students show strong cohesion with
the ingroup in any classification.

(2) No nationality bias among [vote_K]

The interpretation of each section in
Figures 4 and 5 is as shown below:

The top right section [Cohesion]:
The answers to both g3SA and g3K are
high. In this section, students think both
the ingroup and outgroup share joy with
them.

The top left section [Favor K]:
The answer to g3SA is low, while the
answer to g3K is high. In this section,
students think the outgroup shares joy
with them.

The bottom right section [Favor SA]:
The answer to g3SA is high, while the
answer to g3K is low. In this section, stu-
dents think the ingroup shares joy with
them.
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Figure 7. Bubble chart for g2K and q3K [vote_K]. The size of the circle repre-
sents the frequency of the answer set to questions. The X-axis and Y-axis show
the answer options (from 1 to 5) of Q2K and q3K, respectively.

The bottom left section [Apathy]:
The answers to both g3SA and g3K are
low. In this section, students do not think
the ingroup or outgroup shares joy with
them.

At the right end of Figure 5, we see a
vertical distribution of answers along
g3SA = 5. This indicates that the answer
results of g3SA concentrate on 5, while
those of q3K scatter from 1 to 5 for [All].
Moreover, it also confirms that these fea-
tures appear for the classification of
[Boy], [Girl], and [vote_SA]. In the case
of [vote K], the majority of answer results
particularly concentrate on the upper right
corner (G2SA = 5, g3SA = 5) of Figure
4. Additionally, it has been observed that
the partial correlation coefficient between
g3SA and g3K for [vote K] is 0.40. This
value is higher than the medium effect
size of Cohen’s index, that is, 0.30 (Cohen,
1992), indicating a remarkable positive cor-
relation in this question combination. These
results lead to the conclusion that [vote K]
have no bias about their impression of how
others share joy with them regardless of
whether the other is an ingroup member
or outgroup member.

Partial correlation coefficients of [g2K-
q3K] for each classification are 0.33 [All],
0.35 [Boy], 0.31 [Girl], 0.33 [vote_SA], and
0.28 [vote_K] respectively. In this question
combination, partial correlation coeffi-
cients for [All], [Boy], [Girl], and [vote SA]
are larger than a medium effect size of
Cohen’s index, 0.30 (Cohen, 1992).
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The interpretation of each section in Fig-
ure 6 and Figure 7 is as shown below:

The top right section [Cohesion]:
The answers to both g2K and g3K are
high. Students in this section are willing
to share joy with the outgroup.

The top left section [Passive]:
The answer to g2K is low, while the
answer to q3K is high. Students in this
section are not interested in sharing joy
with the outgroup, while the outgroup
shares joy with them.

The bottom right section [Active]:
The answer to g2K is high, while the
answer to g3K is low. Students in this
section are willing to share joy with the
outgroup, while the outgroup is not inter-
ested in sharing joy with them.

The bottom left section [Apathy]:
The answers to both g2K and g3K are
low. Students in this section are not will-
ing to share joy with the outgroup.

As shown in Figure 6, distribution is pre-
sented on the diagonal from the bottom
left to the top right. It means that a positive
correlation is indicated by the partial cor-
relation coefficient that exists between g2K
and g3K for [vote SA]. Furthermore, it also
confirms that these features appear for the
classification of [All], [Boy], and [Girl]. Due
to the above results, it can be seen that stu-
dents mainly show their cohesion with not
only the ingroup but also the outgroup for
these four classifications. However, there
are positive correlations interpreted from
their partial correlation coefficients above
0.30, indicating that the degree of sharing
joy with the outgroup is correlated with the
impression of how the outgroup shares
joy with the students. Further, students
can roughly be divided into two groups on
the basis of the distribution features. The
first group consists of students who are
willing to share joy with the outgroup. The
other group is indifferent to sharing joy with
the outgroup. Compared to other classifi-
cations, the majority of answer results for
[vote K] are particularly concentrated in
the upper right corner (g2SA = 5, g3SA
= 5) of Figure 7. As is evident from this
result, students in the classification of
[vote K] strongly believe that they would
be willing to share joy with the outgroup.
These results indicate that the strength of
cohesion almost all of the students show

with the outgroup varies widely, whereas
[vote K] show high cohesion with the
ingroup as well as the outgroup.

The full analysis will consider the impact
of astronomy intervention on ingroup-out-
group bias. The first step result presented
here will form the basis to compare the dif-
ference among the complete dataset ver-
sus the control group and experimental
group about the nationality cohesion and
nationality bias following exposure to the
“pale blue dot” message.

All the publications based on this study
only present summary statistics and
ensure that neither any school nor any of
the children are identifiable. Participation in
this study was entirely voluntary.
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Notes

' The Pale Blue Dot available at http:/www.
planetary.org/explore/space-topics/earth/
pale-blue-dot.html

2 Columba-Hypatia: Astronomy for Peace
available at http://www.astro4dev.org/blog/
category/tf2
columba-hypatia-astronomy-for-peace/

3 Madsen, Astronomy and international sci-
ence diplomacy, IAU General Assembly,
Meeting #29 available at http://adsabs.har-
vard.edu/abs/2015I1AUGA..2244281M

4 Monitoring and Evaluation, IAU Office of
Astronomy for Development available at
http://www.astro4dev.org/
monitoring-evaluation/

5 Introduction to Evaluations by Abdul Latif
Jameel Poverty Action Lab available at
https://www.povertyactionlab.org/
research-resources/introduction-evaluations

6 International Astronomical Union Office of
Astronomy for Development (IAU-OAD):
http://www.astro4dev.org/

7 Harvard Intergroup Neuroscience Lab:
http://www.intergroupneurosciencelaboratory.com/

8 South African Astronomical Observatory’s
(SAAQ) SALT Collateral Benefits Division:
http://www.saao.ac.za/outreach/scbp/

9 Japan Ministry of Education, Culture,
Sports, Science and Technology (MEXT)
Public-Private Partnership TOBITATE! Young
Ambassador Program: http://www.tobitate.
mext.go.jp/about/english.html

S}

International Astronomical Union: https://

www.iau.org/

" South African Department of Science and
Technology: http://www.dst.gov.za/

12 South African National Research

Foundation: http://www.nrf.ac.za/
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The World at a Glance: Highlights from IAU National

Outreach Contacts

Editor’s note: From this issue forward, we will have a regular column in CAPjournal featuring brief highlights from the IAU
National Outreach Contacts (NOCs) network. The NOCs network was created by the IAU Office for Astronomy Outreach
(OAO) by volunteers with extensive experience in public outreach to facilitate communication and actions between the IAU
and its national communities. These updates are brief, but you can visit the respective NOC page' for more details.

@ Algeria Q Hungary

Jamal Mimouni: ‘The Vibrating Zoltan Kollath: The third
Universe’, the 16th National Festival International Dark Sky Park (Bukk)
on Popular Astronomy, will take place was announced.

from 22-24th March 2018.

@ Ethiopia

Alemiye Mamo Yacob: ‘AstroBus—
Ethiopia’ was organised from the
20th to 30th of October 2017.

O Madagascar

Zara Randriamanakoto: Malagasy
Astronomy & Space Science was
officially registered as an association.

@ Namibia

Eli Kasai: A World Space Week
commemoration was held in early
October 2017.

@ South Africa

Sivuyile Manxoyi: A teacher train-
ing programme was conducted on
the theme ‘Earth and Beyond'’ in two
provinces.

‘ Zambia

O Romania

Dumitru Pricopi: A national network
for meteor observation was set up.

0 Guatemala

José Rodrigo Sacahui Reyes: The
project ‘De Guate al Cosmos’ was
launched.

Syria

@ Uruguay

Prospery C. Simpemba: Zambia is
set to launch an astronomy outreach
programme in schools in January
20182

Andrea Laura Sosa Oyarzabal: The
public University of Uruguay opened
a new observatory?.

Mohamad AlAssiry: Despite the polit-
ical situation, the Syrian Astronomical
Association was building an observa-
tory and opened in August 2017.
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‘ Bangladesh

Farseem M. Mohammedy: A begin-
ner’'s workshop and an event to dis-
cuss the Cassini Mission were
organised.

G Russia

Dmitri Wiebe: The first sidewalk
astronomy event was organised in
Norilsk.

. The IAU NOCs Network

Q Armenia

Sona Farmanyan: ‘Astronomical
Heritage of the Middle East’ has
been approved under the UNESCO
Participation Program.

India

Samir Dhurde: AstroProject film*
‘From Dust to Stars’ featuring Indian
observatories was launched.

O Indonesia

Avivah Yamani: The Timau National
Observatory will have its first light
around 2019/2020.

@ New Zealand

Karen Pollard: The Aoraki Mackenzie
International Dark Sky Reserve held
its third Starlight Festival in October
2017.

The World at a Glance: Highlights from IAU National Outreach Contacts
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@ Japan

Hitoshi Yamaoka: A set of inspired
events will be held around CAP2018°
in Fukuoka.

.g: Hong Kong China

Kam Cheung Leung: A seminar on
lunar and planetary imaging and
observation was organised.

@ Nepal

Jayanta Acharya: The Takshashila
Astronomy Club (TAC) organized
a talk on 27 November 2017 at the
Takshashila Academy hall.

@ Sri Lanka

Thilina Heenatigala: Students of
Royal College received the Guinness
World Record for launching the high-
est number of water rockets (1950)
simultaneously.

e Thailand

Wichan Insiri: UNESCO Director
General, Irina Bokova, officially
declared the International Training
Centre in Astronomy (ITCA) open on
28 August 2017.

Notes

' NOC pages: www.iau.org/public/noc/
2 http://southernafrica.astro4dev.org/
3 http://www.cure.edu.uy/?q=node/677
4 http://www.astroproject.in/films/

5 https://www.communicatingastronomy.
org/cap2018/
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