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In February, NASA's Curiosity rover successfully extracted the first sample of Martian rock from a hole drilled into the planet’s sur-
face. The diminutive size of the hole — only 1.6 centimetres in diameter and 6.4 centimetres deep — belies the significance of this
historic moment in space exploration and the impact that it made in the media around the world.

Credit: NASA/JPL-Caltech/Malin Space Science Systems
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This first issue of CAPjournal in 2013 ushers in a new era for
the publication, as | take over the reins as Editor-in-Chief
from Pedro Russo. While | hope to bring lots of fresh ideas to
CAPjournal, there are no plans for any major changes to the
format. As the saying goes, “ifitain’t broke, don’tfix it”. Pedro
will continue to contribute to CAPjournal in an advisory role
in his capacity as Vice-President of the IAU’s Commission
55 (C55), Communicating Astronomy with the Public.

In my role as International Outreach Coordinator for the
newly established IAU Office for Astronomy Outreach (OAQ),
| intend to build on the momentum of the International Year
of Astronomy 2009 (IYA2009). Therefore, CAPjournal will
continue to promote outreach activities that are some of the
fruits of IYA2009. In this issue, for example, there are articles
concerning three IYA2009 Cornerstone projects: Dark Sky
Awareness (page 9); From Earth to the Universe, under the
guise of a follow-up project called From Earth to the Solar
System (page 20); and Universe Awareness (page 12).

Many readers will be familiar with the IAU Office of Astronomy
for Development (OAD). Last December, | had the pleas-
ure of visiting the OAD team in South Africa to discuss syn-
ergies between our offices. The picture shown in the top left
of this page was taken during that trip, at the South African
Astronomical Observatory’s observing site in Sutherland,
which is roughly a four-hour drive from the OAD’s office in
Cape Town. After a run of cloudy nights, | was lucky with the
weather during my one-night stay in Sutherland, and able to
enjoy this wonderful dark-sky site in all its glory — my first
ever observing session in the southern hemisphere.

The visit was also a valuable learning experience, as | gained
a greater understanding of the societal impact of astronomy
in Africa and various public outreach activities in Cape Town
and Sutherland. | would encourage anyone working on out-
reach projects that have a developmental impact to contact
me about writing an article for CAPjournal.

Looking forward, the next issue of CAPjournal will feature an
article that will address the future of C55 in light of changes
to the organisational structure of the IAU and the founding
of the OAD and OAO. This will be the first in a series of art-
icles that will take an in-depth look at the IAU’s education,
outreach and development activities.

I look forward to working with you all to promote and advance
astronomy communication. Please send me an email at
editor@capjournal.org if you would like to submit an art-
icle. Full submission guidelines are available on the website
(www.capjournal.org).

)
ém% ¥,
Sarah Reed

Editor-in-Chief of CAPjournal
International Outreach Coordinator for
the IAU Office for Astronomy Outreach
(www.iau.org/outreach)

Clear skies,




Best Practices

Explained in 60 Seconds

Jay Heinz
Digital Production Manager for the Morehead
Planetarium and Science Center

Fulldome

Fulldome videos are primarily science doc-
umentaries that are projected onto a domed
surface, typically in a planetarium. Many full-
dome videos deal with astronomy, but other
subjects are also appropriate, especially
those relating to topics or environments

that are difficult or impossible to experi-
ence, such as being deep underwater, in-
side the human body or in the future. We
like to think of a flat-screen video as a win-
dow into another world, but with a fulldome
video you can poke your head up inside that

Figure 1. Audiences are immersed in another world in a fulldome theatre.

Credit: Morehead Planetarium and Science Center

world and become immersed within it; think
of a 3D animated movie crossed with IMAX
and put it in a planetarium.

CAPjournal, No. 13, April 2013
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A Radio Astronomical Star Party for those

“On The Verge”

Summary

Here we describe the Onsala Stjarntraff (Onsala Star Party), an unconventional outreach event that was held during Sweden’s
inaugural Day and Night of Astronomy in October 2012. The target group consisted of individuals who are “on the verge”
of discovering astronomy; individuals who have a spark of enthusiasm for astronomy, but who have not yet taken this pas-
sive interest to the next level. For the event, we adapted the concept of a star party to provide insight, inspiration, hands-on
experience and networking opportunities for the participants. Furthermore, the Onsala Space Observatory’s radio tele-
scopes allowed us to compensate for poor weather and to fulfil our role in communicating radio astronomy to a wider public.

Introduction

Groups of visitors are welcomed sev-
eral times a week to the Onsala Space
Observatory, the Swedish national facility
for radio astronomy. Typically, they consist
of school classes, organisations for the re-
tired and workplace outings. A couple of
times a year we are open to the general
public on a weekend day, mostly attract-
ing families from the local area.

During a typical two-hour tour, visitors are
given a presentation about astronomy and
the facility and then guided to see the two
large radio telescopes and the exhibition
area. The purpose of the guided tours is
threefold: to show that the work done at the
observatory is not secretive, to encourage
interest in science and research, and to pro-
vide a forum for the public to ask questions.

On 13 October 2012, the Swedish Day and
Night of Astronomy (or Astronomins Dag och
Natt (ADON) in Swedish), was celebrated for

the first time, with astronomy events taking
place all over the country. The initiative for
ADON came from the Swedish Astronomical
Society (Svenska Astronomiska Séllskapet).
It was intended to build on the enthusiasm
for astronomy outreach and the wide range
of events organised at many astronomical
institutions and amateur organisations dur-
ing the International Year of Astronomy 20009.
If the first ADON was a success, then it
would become an annual event. As one of
the largest Swedish astronomical institu-
tions, Onsala Space Observatory was keen
to participate' in the event.

The idea

ADON gave us an opportunity to do some-
thing special for a small group of enthusi-
asts. We decided to try to attract a group
of individuals who are enthusiastic about
space and astronomy, but who have not
yet found a way to develop their interest.
Our vision was to create an event to feed

and nurture the enthusiasm of such individ-
uals and inspire them to develop their pas-
sive interest and take it to the next level by
joining, for example, an astronomy class or
amateur astronomy society, or purchasing a
telescope. Furthermore, it was a priority for
the event to reach underrepresented sec-
tions of the astronomy community (women,
young adults and minorities).

A star party was chosen as the format for the
event. Star parties are traditionally focussed
on optical night-time observations, but com-
bined optical and radio star parties are not
unheard of: the Green Bank Star Quest, for
example, has been arranged in collabora-
tion between amateur astronomer organi-
sations and the National Radio Astronomy
Observatory (NRAO) at the Robert C. Byrd
Green Bank Telescope (GBT) in West
Virginia every year since 20042, While these
multiple-day events for hundreds of people
mainly attract amateur astronomers, the
vision for the Onsala Star Party was to reach
a more diverse group of people.

CAPjournal, No. 13, April 2013
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The planned format of the Onsala Stjarntraff:

» Hands-on observations using the large
radio telescopes, the smaller student
radio antennas, SALSA (Such A Lovely
Small Antenna), and optical telescopes
would be offered.

» To promote the social aspect of a clas-

sic star party, participants would spend

the night at the Observatory and observe
throughout the night (weather permit-
ting). The number of beds at the Obser-
vatory limits the number of participants
to 15. A minimum age of 16 years was
set for participants, and parental consent
was required for participants younger

than 18.

To invite two external guest speakers

from outside the research community

who have expertise in astronomy, such
as astrophotographers and science
writers.

To invite one of our local scientists to pre-

sent astronomical research in an acces-

sible way.

» The event would be free of charge and

funded by the Observatory’s budget for

outreach. Participants would pay their
own transport costs.

Direct interaction between participants

and professional astronomers would

be a vital component of the Onsala

Stjarntraff.

Finding participants

The slogan for marketing the event was
chosen in an attempt to appeal to a wider
audience than the usual star-party goers:
“Are you fascinated by the Universe?”
Furthermore, the language in the adver-
tising was carefully chosen so that it was
clear that no prior knowledge of astronomy
was needed to participate; all that was re-
quired was an interest in, curiosity and en-
thusiasm for astronomy.

Reaching out to the public at large on a
limited marketing budget was challenging.
To keep costs down, the event was mar-
keted online, on the Observatory’s home
page®, on social media accounts (Facebook
and Twitter) and by direct email to con-
tacts in the science media, academia, the
amateur astronomy community, and high
school teachers. The email actively en-
couraged recipients to spread the word
about the event to friends, relatives, col-
leagues and students. These efforts led to

a few items in astronomy blogs, a blog en-
try at Chalmers University of Technology in
Gothenburg, but there was no pick-up by
the mainstream media.

Selecting participants

People who were interested in participat-
ing were asked to complete an online reg-
istration form, which asked about their age,
gender and education, as well as some
open-ended questions, such as “Introduce
yourselfin a couple of sentences!” and “Why
do you want to participate in the Onsala
Stjarntraff?”.

By the application deadline more than 50
people had applied for the 15 available po-
sitions. However, six applications did not
match the terms and conditions attached
to the application and were disregarded.
Of the 44 valid applications, 15 were sub-
mitted by women and 29 by men, with ages
ranging from 16 to 73 years old. All appli-
cations were read by three astronomers at
the Observatory and rated independently
based on the perceived level of enthusiasm.

Figure 1 shows a comparison between the
age profile and gender ratio of the appli-
cants and the participants. This information
was used in combination with the answers
to the application questions to select par-
ticipants in accordance with the goal of
reaching underrepresented groups within
the astronomy community: women and
young adults.

»
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PARTICIPANTS

16-20 21-30 31-40 41-50 51-60 61-70 71-80

MEN WOMEN

Figure 1. Age and gender distribution of the Onsala
Stjarntréff’s applicants and participants.
Credit: Robert Cumming

A Radio Astronomical Star Party for hose “On The Verge”

The event

The Onsala Stjarntraff took place from 13:00
on Saturday, 13 October 2012, until 10:00
the following day. The schedule was built
around three presentations and activities at
four observational instruments. However,
since the purpose of the event was to en-
gage the participants, there was flexibility
in the schedule to allow for discussions.

Astronomer and author Marie R&dbo* kicked
off the programme with a presentation about
her work in communicating science and
astronomy to the general public, followed by
a question and answer session. Dr Carina
Persson, the local radio astronomy expert,
talked about scientific methods used in
astronomy research in her presentation,
“Spies in Space”. Questions from the par-
ticipants directed the focus of the talk to-
wards what is known about the Universe in
general, evolving into a group discussion
that included the previous speaker.

Participants were then given a taste for the
beauty of the night sky with a presentation
by astrophotographer P.-M. Hedén®. Tips
about lenses, camera settings and software
were offered, as well as examples of pho-
tos and a stunning time-lapse movie that
he had put together of his favourite astro-
photography sessions.

Hands-on observations

The Onsala 20-metre radio telescope was
not being used that evening for research,
so it was made available for use by the
star-party participants. Participants were
introduced to the concept of spectral line
radio observations by Dr. Henrik Olofsson.
For short demonstrations, each group ob-
served water masers in Galactic massive
star-forming regions. A longer observing
project, which stretched over the entire star
party, involved water megamasers near the
centre of the galaxy NGC 4258.

Unfortunately the skies were covered by
cloud throughout the star party, so the
evening optical observing session was
cancelled. In case of poor observing
conditions, an alternative activity had
been prepared. For this, Dr Peter
Forkman introduced participants to the
free open source planetarium software
Stellarium®. In parallel to this activity, a few
participants were introduced to SALSA’.
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This pair of 2.3-metre radio telescopes
was specifically built at Onsala Space
Observatory to introduce students and
teachers to radio astronomy by observing
galactic HI 21-centimetre emission.

Figure 2. The 15 participants and coordinator Eva
Wirstrém (third from left) in front of the 25-metre radio
telescope at Onsala Space Observatory, enjoying one
of the few rain-free moments during the star party.
Credit: Klara Raftegard and James Dresch

Evaluation

Before concluding the star party in the morn-
ing, participants were asked to complete
a questionnaire about their opinion of the
event. The questionnaire included a num-
ber of statements regarding the expecta-
tions and outcomes for the star party, which
participants were asked to mark as “I com-
pletely agree”, “I partly agree” or “| don't
agree”. The three presentations were eval-
uated by choosing one or several descrip-
tive words from a list. Furthermore, the time
spent on each segment during the event
was rated as “Too short”, “About right” or
“Too long”. Finally, three open-ended ques-
tions were posed to participants: “The best
things about Onsala Stjarntraff were:”, “The
worst things about Onsala Stjarntraff were:”,
and “The following changes would have im-
proved Onsala Stjarntraff.”.

Expectations and outcomes

All 15 participants completed the question-
naire. Fourteen participants “completely
agreed” that they expected to get to know
other space enthusiasts, learn more about
astronomy research and discuss space with

experts. In addition, about two thirds of the
participants “agreed completely” that they
expected to learn more about the nature
of the Universe, radio astronomy, observ-
ing the night sky and what it is like to be a
professional astronomer.

The expectation that the participants would
learn more about radio astronomy was the
one that was best fulfilled: 13 participants
“agreed completely” that this had been
achieved, and none disagreed. Furthermore,
all of the participants either “completely
agreed” or “partly agreed” that they had
connected with other space enthusiasts.

Other statements that at least two thirds
of the participants agreed with: that they
wanted to read more about space; that they
planned to photograph the night sky (more
often); that they planned to buy a telescope
or make more frequent use of one that they
already own; and that they intended to tell
others about astronomy more often.

However, less than one third completely
agreed that they knew more about the nature
of the Universe following the star party, that
they planned to join an astronomy club, or
that they now planned to take astronomy
classes.

Overall, the participants found the available
time adequately divided between activities,
but that more time should have been set
aside for free discussion and questions to
the experts. Three respondents wished for
more time at the 20-metre telescope, to be
able to get a better understanding of how it
works and to learn how to operate it. Also,
several concluding comments conveyed
an interest in finding out more about cur-
rent research at the Observatory. Naturally,
the questionnaire reflected disappointment
over the cancelled optical observations.

Conclusion

The unsophisticated marketing strategy
could be improved in order to reach a rep-
resentative group of astronomy enthusi-
asts. For example, the fact that all the ad-
vertisements and the application form were
web-based may have excluded a significant
group of potential applicants.

Feedback from the questionnaire shows
that the goals of connecting a diverse group
of space enthusiasts, to inspire them to

take their interest to the next level, and to
promote radio astronomy, were all achieved.
Furthermore, many of the participants ex-
pressed an intent to “tell others about astro-
nomy more often” (11 people “completely
agreed” with this statement), showing that
the impact of the star party will reach beyond
the 15 selected participants.

Weighing up the amount of work put into
planning and arranging the event against
the positive outcomes, we plan to organ-
ise the Onsala Stjarntraff again this year
for the second ADON, which will be held
on 28 September. For the next event, the
questionnaire points out several things that
could be improved. For example, dedicat-
ing more time to describing current research
projects at the Observatory and trying to in-
volve more local astronomers in the eventin
order to facilitate small group discussions.

Notes

T Also for ADON we organised another
unusual outreach event, Astronomy Slam,
in Gothenburg (see note 3).

2 http://www.greenbankstarquest.org

3 http://www.chalmers.se/rss/oso-sv/
popularvetenskap/adon

4 http://marie.radbo.org/

5 http://klarhimmel.blogspot.se/

6 http://www.stellarium.org/

7 http://brage.oso.chalmers.se/salsa/
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Casting a Light on Dark Sky Awareness in Madeira
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Universidade da Madeira/
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Summary

llidio Andrade
Universidade da Madeira
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Keywords
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We have implemented Dark Sky Awareness — one of the Cornerstone projects of the International Year of Astronomy 2009
— in Madeira with an initiative called O céu estrelado existe! (The Starry Sky Exists!). Eight of the 11 municipalities in the
region took part (260 000 inhabitants), with 356 people attending the events. Six talks were given and eight organised
blackouts covered a total area of 112 km? (14% of Madeira’s land area).

Figure 1. Bad lighting and good lighting in Machico: at night we can see that most of the light pollution is concentrated near the coastline. By day, we can see the type of
modern lighting that is responsible for this problem. Credit: P. Augusto and I. Andrade

Dark Sky Awareness

O Céu estrelado existe!" is the title that we
chose for our Dark Sky Awareness? pro-
ject in Madeira. The programme involved
a talk on light pollution followed by an ob-
servation session: 30 minutes with public
lighting on, 30—-60 minutes of blackout and
then another 30 minutes with the lights on
again. The aim of this was to show people
the effect of light pollution on our ability to
see the star-filled night sky.

Our original plan was to introduce this
programme to all 11 of the municipalities

CAPjournal, No. 13, April 2013

of Madeira, 19% of which is covered by
UNESCO World Heritage Forest. However,
we only managed to include eight: Ribeira
Brava, Santana, Porto Santo, Camara de
Lobos, Porto Moniz, Calheta, S&o Vicente
and Machico.

The talk

Since one picture is worth a thousand
words, we decided to photograph each
municipality to obtain evidence of the effects
of light pollution. We also went out by day
and photographed some examples of poorly

designed lights that are responsible for this
pollution (Figure 1).

These photos were presented during a talk®
on efficient illumination given in the Mayor's
House for six of the municipalities. (In Porto
Santo and Camara de Lobos the speak-
ers were unable to present their talks as no
members of the public showed up.)

In addition, data from the Madeira Electrical
Company reports* from 2005 and 2007 were
presented, showing how much power each
municipality uses for public lighting, its cost
and the amount of carbon dioxide emitted.

Best Practices
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GWh

2001 2002 2003 2004 2005 2006
Year

2007 2008 2009

Figure 2. The growing energy consumption needed to feed public illumination on the island of Madeira. Data points from 2001 to 2007 show real values, while the 2009
point was extrapolated from the data up until 2005. The data for 2007 was accessed after the extrapolation was made, and was found to support the expected values for

2009. Credit: P. Augusto and I. Andrade

Figure 3. A very dark sky in the Santana municipality during a blackout. The sky brightness reached 20.2 mag/
arcsec? at the zenith: almost eight magnitudes below the value achieved when all of the public lights were on.
Credit: Sandro Correia

The information that 87% of the electrical
power in Madeira comes from diesel burn-
ing was noted. We also presented our esti-
mates for the amount of wasted energy that
is directed up to the sky.

Using data for the energy consumption on
Madeira from 2001 to 2005, values were ex-
trapolated to 2009 — the year of the talks
(Figure 2). At a later stage, data for 2007 was
available and was found to be in agreement
with the extrapolated results.

The blackouts

In addition to the talks, mini blackouts of up
to an hour in the most illuminated part of
each municipality (usually the centre) were
held, and proved to have a big impact in
attracting the attention of the local media.
These took place either on the day of the
talk or on the following day.

In Camara de Lobos and Séo Vicente, the
sky was cloud-covered, but there was still
a noticeable difference in the amount of
light reflected back from the clouds. At
the other six sites, attendees were able
to observe Jupiter and Saturn and their
moons, star clusters, nebulae, and even
galaxies. Measurements of the sky bright-
ness were taken using a Unihedron device®

CAPjournal, No. 13, April 2013
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9 May Ribeira Brava Sea side 3.1 17.98 19.05 1.07
20 May Santana Mayor’s House 18 12.58 20.20 7.62
22 May Porto Santo Mayor’s House 42 17.45 18.26 0.81

9Jun Camara de Lobos Municipal garden 3.1

20 Jun Porto Moniz Sea side 3 17.22 19.72 2.50
18-19 Jul Calheta Sea side 1.5 15.87 19.95 4.08
13 Aug Sao Vicente Mayor’s House 21

17 Oct Machico Sea side 20 18.62 20.14 1.52

Figure 4. Measurements of the sky brightness at the zenith taken during the blackout sessions. Measurements were not taken at the two cloud-covered sites: Cdmara de

Lobos and Sé&o Vicente. Credit: P. Augusto and I. Andrade

(see Figure 4), with the data announced to
the public during the blackout sessions.
In some cases, the light pollution was ob-
viously worse than in others: ranging from
~ 13 mag/arcsec? for the brightest value in
Santana to the fairly good measurement of
~ 19 mag/arcsec?in Machico. For compar-
ison, a perfect dark sky, with no light pollu-
tion, would have a brightness of 21.6 mag/
arcsec? (IAU Report, 1978).

All of the blackouts were extensive, cover-
ing several square kilometres on the ground,
although restricted to public illumination.
The largest area covered was at Porto Santo,
where the public illumination was turned
off across the entirety of this small island
(42 km2). The total area covered by all of the
municipalities reached nearly 112 km? (14%
of the total area of Madeira).

Conclusion

In total, 356 people attended the talks and
blackout events, including 14 politicians.
The long-term impact of O Céu estrelado
existe! is hard to predict. However, as part
of its legacy, we are currently submitting a
funding proposal for a new project with a
consortium that includes two of the munici-
palities that took part in O Céu estrelado
existe!, as well as the Madeira Electrical
Company.

Following this project, we have since found
it much easier to negotiate localised black-

outs with the Madeira Electrical Company,
as they now understand what we are try-
ing to do. For example, a blackout was or-
ganised at the university in Funchal during
our Astronomy Week in 2010 (Augusto &
Sobrinho, 2012).

Observing sessions that include blackouts
are a great way to attract the general pub-
lic to participate. This is becoming a pop-
ular way to observe in light-polluted areas,
with the local amateur astronomy associa-
tion now using this format®.
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Writing a Space Scoop in Seven Steps

Summary

Formal and informal primary education has traditionally shied away from the latest scientific breakthroughs. Yet sharing
the excitement of the latest scientific discoveries is one of the best tools that we have to inspire the public — including
young children. The question isn't whether astronomical news can inspire children, but how we can best communicate this

information to youngsters.

The IAU-endorsed programme EU Universe Awareness has now produced more than 100 astronomy news stories for
young children, called Space Scoops. It has successfully tackled a wide variety of subjects — everything from dark mat-
ter to cosmic reionisation. This article reveals the tips and tricks used to craft science news stories for children.

Prologue

In February 2011, EU Universe Awareness
(EU-UNAWE) launched an astronomy news
service for children aged 8+, called Space
Scoop, in partnership with the European
Southern Observatory (ESO). Since then,
the following organisations have joined the
Space Scoop family:

* Netherlands Institute for Radio Astro-
nomy (ASTRON)

* NASA Chandra X-ray Observatory

European Space Agency (ESA)

Europlanet

National Astronomical Observatory of

Japan (NAQJ)

+ Dutch Research School for Astronomy
(NOVA)

* Royal Astronomical Society (RAS)

 South African Astronomical Observatory
(SAAO)

This has made Space Scoop the biggest
astronomy news service for children, with
releases now available in up to 16 lan-
guages. (The number of translations var-
ies, as the work is done by a team of
volunteers.)

Writing for children: The basics

1) The general rule when writing for young
children is to keep sentences short and

simple and don’t assume any prior astro-
nomy knowledge. This means talking in
the first paragraph about a “cloud of
gas and dust” and only using the term
“nebula” after it has been explained. In
general, try to keep the technical jargon
to an absolute minimum, or back it up
with things that children can relate to. For
example: “You use infrared light at home
to turn on the TV with a remote control.”
If that doesn’t work, you can also take
a light-hearted approach and mock the
“catchy” name for that new exoplanet!

2)1t is better to fully explain one or two
concepts clearly in the story, rather than
trying to cover every detail about a new
discovery. The original press release can
gointo a lot of detail that isn’t relevant for
a 250-word Space Scoop. Furthermore,
by isolating a key concept that you want
to explain, it is easier to construct a story
that has an intro, middle and an end.

Be creative

3) Before you start writing, try to look at the
picture that is released with the story for
a few minutes from the perspective of a
child. Consider the following:

* What are your honest firstimpressions
of the picture, based solely on appear-
ance (disregarding for a moment how

scientifically interesting the image is)?
Ifit looks boring or complicated to you,
then it will to a child as well. Be honest
and say what you see and then explain
why this image is incredible'2.

* What does it look like? For example,
does it resemble something from eve-
ryday life or science fiction®4?

4)Scientific breakthroughs are much
easier to write, as the content of the
Space Scoop is already there: the new
discovery. For photo releases, it is of-
ten best to write something that is com-
pletely different from the original re-
lease in order to make sure that the
story teaches children something new.
This doesn’t always have to be a lesson
about the astronomical object in the pic-
ture. For example, Space Scoop has al-
ready covered the work of space art-
ists®, general scientific principles®, how
professional astronomers collaborate
around the world” and citizen science®.

5)References to popular culture and
fairytales make for eye-catching head-
lines for children. Beyond this, they can
also be useful for explaining difficult top-
ics in a fun way®. It's important to keep in
mind that the references must be familiar
to the young audience. Furthermore, for
Space Scoop, children from all around
the world must understand the reference.
Currently, Space Scoop has mentioned
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Figure 1. Space Scoop releases are now available to download from the EU-UNAWE website (www.eu-unawe.org) as a PDF to make the resource easier to use in class-
rooms. The new templates have been designed to appeal to young girls and boys, while maintaining the feel of a professional news release. Credit: EU-UNAWE

8 www.eu-unawe.org/kids/unawe1150

Indiana Jones', Star Trek", Twilight'?,
Lord of the Rings®, and indirectly referred
to Little Red Riding Hood'™ and Snow
White™. And why not refer to a big event
in current affairs, such as the Olympic
Games's?

by the National Project Manager for EU-
UNAWE in Germany, Natalie Fischer,
who has many years of experience in
educating young children.

Acknowledgements

9 www.eu-unawe.org/kids/unawe1138
0 www.eu-unawe.org/kids/unawe1119
" www.eu-unawe.org/kids/unawe1232
2 www.eu-unawe.org/kids/unawe1147
8 www.eu-unawe.org/kids/unawe1214
* www.eu-unawe.org/kids/unawe1225

Be open 15 www.eu-unawe.org/kids/unawe1235

EU-UNAWE (www.eu-unawe.org) is
funded by the European Community’s
Seventh Framework Programme

(FP7/2007-2013) under grant agreement

6 www.eu-unawe.org/kids/unawe1222
6)Don’t shy away from telling kids how
much we still don’t know about the

Universe'®. Instead, use it as an oppor-  n° 263325.
tunity to highlight how there are many

areas of research that they can contrib-

ute to when they are older. Furthermore, Notes

why should children be led to believe that
scientists always have the right answer?
Mistakes and failures help to show that
scientists are real people.

7)The best way to know whether you have
written a successful article is to listen
to comments from parents and educa-
tors. In addition to inviting feedback from
the organisation’s network, every Space
Scoop is evaluated before publication

Writing a Space Scoop in Seven Steps

Space Scoops quoted in the article:

1

www.eu-unawe.org/kids/unawe1217
www.eu-unawe.org/kids/unawe1149
www.eu-unawe.org/kids/unawe1138
www.eu-unawe.org/kids/unawel1125
www.eu-unawe.org/kids/unawe1149
www.eu-unawe.org/kids/unawe1209
www.eu-unawe.org/kids/unawe1230
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Evaluating the Motivations and Expectations
of those Attending a Public Astronomy Event

Vickie Curtis
The Open University, Milton Keynes, UK
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Summary

Keywords
Public engagement, Evaluation, Motivation

The focus on a one-way flow of information from scientists to members of the public has been criticised for presuming pub-
lic ignorance and offering few opportunities for interaction and debate. In response to these criticisms, recent approaches
have promoted dialogue, participation and engagement between scientists and members of the public.

However, it is not known to what extent members of the public prefer newer dialogic approaches to those with educational
content. What do they value in a science outreach event? To explore this issue further, | investigated nine weekly public
open evenings at the Institute of Astronomy at the University of Cambridge, UK. In this article | will describe the main fea-
tures of these public events, outline my approach in exploring the participants’ motivation to engage with astronomy, and

detail my research findings.

Introduction

Until recently, what is now referred to as the
“deficit model” has dominated thinking in
relation to the way that scientists commun-
icate with the wider population (Einseidel,
2007; Irwin & Wynne, 1996). The defi-
cit model has been described as the as-
sumption of “public ignorance” in matters
of science and technology, and efforts by
the scientific community have tended to
focus on educating members of the public.
Such an approach has also been described
as “first-order” thinking. However, over the
past 15-20 years, there have been calls to
shift the emphasis towards “second-order”
thinking, which supports a dialogic ap-
proach (Irwin, 2008). This approach pro-
motes engagement with members of the
public and other stakeholders as active
participants alongside scientists.

It is therefore important to explore how sci-
ence communication events are changing,
and to what extent those who attend these
events really want this change. In other
words, what do members of the public who
attend public events really value? To what
extent do they desire educational or dia-
logic approaches to science engagement?

In order to explore this issue further, quan-
titative and qualitative data were collected

about a series of nine open evenings,
held on a weekly basis, at the Institute
of Astronomy (loA) at the University of
Cambridge.

General observations

The open evenings were held during the
autumn and winter months. About 150-200
people attended each of these evenings,
regardless of the weather'. Each event typi-
cally consisted of a lecture given by a mem-
ber of the research staff or a postgraduate
student, followed by a Q&A session.

The lectures were on a variety of topics and
intended to appeal to non-astronomers,
although some lectures contained quite
a lot of technical information. Some were
marketed as child-friendly events and were
labelled as such on the programme of lec-
tures on the loA website.

On clear evenings, the audience were led
outside for an observing session led by
members of the local astronomy group,
Cambridge Astronomical Association
(CAA), in which images from the group’s
telescopes were projected onto a large
screen. The historical telescopes at the [0A
were also opened up, and particular items
of interest could be observed. Sometimes,

members of the IoA were on hand with bin-
oculars and laser pointers to show objects
of interest.

On cloudy evenings, the l0A staff invited
the audience to stay for informal discus-
sions with 10A staff over tea and biscuits.
Not everyone stayed for this, but it offered
an opportunity for those with a particular
question to talk to an astronomer on a one-
on-one basis.

Quantitative data: Who attends and
why?

In order to get an idea of the demographic
of the open evening audience, a one-page
quantitative questionnaire was handed
out to attendees upon arrival at the 10A.
This contained questions relating to age,
sex, level of general education, level of
science education, distance travelled to
the event and key motivational factors
for their attendance. In total, there were
254 responses over the nine evenings.
Those who had already filled in a question-
naire were asked not to complete any more
on later visits.

The data showed a diverse range of ages for
the attendees, with a higher ratio of males
to females (a ratio of approximately 2:1).
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Figure 1. On clear nights, members of the Cambridge Astronomical Association (CAA) deliver a short outdoor
presentation of objects that are currently visible in the night sky. Credit: Alex Calverley

The latter feature is not surprising, since
astronomy has been traditionally male-
dominated both in academia and within
amateur astronomy societies.

The majority of those who attended were
local (from within the city of Cambridge) yet
a large proportion (nearly 18%) had trav-
elled over 30 kilometres. The overwhelm-
ing majority of those attending did so with
others: only 15% attended alone. This may
demonstrate that, like many science com-
munication events, the open evenings are
social activities. Interestingly, 48% of those
questioned had attended the open eve-
nings before (a group of “regulars” were
easily spotted after observing a few of the
open evenings).

It is worth noting that the attendees were
well educated, with approximately 68% of
all respondents having a university qualifi-
cation. This is perhaps not surprising, as
the city of Cambridge has a higher than
average percentage of the population with
an undergraduate degree or equivalent
(41% versus 20% nationally). However, it
does illustrate some of the challenges in
engaging with citizens who have not stud-
ied academic subjects at degree level, or
who decide not to study science subjects
beyond the age of 16.

Furthermore, only about half of those
with a degree were qualified in a scientific
subject, suggesting that this event was as
appealing to those with a background in
subjects other than the sciences.

When asked why they attended the event,
approximately a third of respondents
stated that it was due to a general curios-
ity about astronomy. Nearly 20% stated
that they wanted to look through the tele-
scopes, and 16% stated that the subject of
that evening’s lecture was one of the main
draws. This could be interpreted as a de-
sire on the part of the audiences to learn
more about the scientific subject and to
receive information from specialists in this
field. To explore this issue in more detail,
the opinions of members of the audience
were explored.

Opinion research

In addition to gaining an understanding of
the audience demographics, the audience
reaction to this event was explored. A sec-
ond questionnaire containing six open-
ended questions was distributed using the
SurveyMonkey online research tool. The at-
tendees were asked:

1. What aspects of the evening were most/
least rewarding for you and why?

2. What was it about this event that attracted
you to come, and in what ways has it stim-
ulated your interest in astronomy?

3.Some scientific events are educational
with the scientists teaching and you learn-
ing. Other events focus on a two-way dia-
logue between scientists and “the public”.
After attending this event, do you think it
would be valuable to have a dialogue
about astronomy — and if so, how would
you like that to happen?

Evaluating the Motivations and Expectations of those Attending a Public Astronomy Event

4.What do you consider to be a “science
communication” event or place, and what
makes you want to (or not want to) be a
part of them?

5. Do you think that factors such as age, sex,
or level of education influence how an au-
dience responds to a science communi-
cation event, and in what way?

6. Please use the space below to add any
more comments or thoughts.

The organisers of the open evenings agreed
to place a link to this questionnaire on the
loA website, and it was advertised before
the beginning of several lectures. In total,
33 attendees completed this questionnaire.

One criticism of this approach is that the re-
spondents will not be random, as they repre-
sent a self-selected sample. However, self-
selection in qualitative questionnaires is less
problematic than with quantitative research,
as the goal is to gather authentic views and
experiences from the participants’ perspec-
tives (Cresswell, 2009). Indeed, some re-
searchers have argued that self selection in
qualitative surveys can be desirable in some
cases (Jensen & Holliman, 2009).

The survey revealed that the majority of
these respondents attended in order to
learn something new, or to put new knowl-
edge into practice while observing the night
sky on their own. This was true of both the
lectures and the observation portion of the
event. The following examples from the
questionnaire data illustrate these points.

“Having someone explain and point out con-
stellations etc. on a screen has encouraged
me to look at the night sky and feel more
confident in identifying what | see.”

“The talks have encouraged me to inves-
tigate the scientific aspect of astronomy.
Before that, | was mainly interested in learn-
ing the names of the constellations.”

‘Il have always found astronomy fascinating,
but without some teaching it is a hard disci-
pline to undertake alone.”

These comments emphasise the impor-
tance of educational framing in this event;
receiving new scientific information was
essential to the respondents’ enjoyment of
the event, and it was one of the main rea-
sons why they attended. This was also high-
lighted to be an important factor for those
who attended with their children.
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Figure 2. Informal discussions between the organisers and attendees on a cloudy evening outside the auditorium
at the Institute of Astronomy. Credit: Vickie Curtis

“I love the lectures. | come with my daugh-
ter who is interested in astronomy and the
lectures have given me some basic under-
standing of astronomy.”

“We were doing a home-schooling project
on space with our children and thought it
would add to their knowledge of the subject.”

The importance of learning was more
closely examined in the responses given
to question 4. Interestingly, many respond-
ents felt that an event involving some sort
of lecture — an “open day”, or some other
situation that primarily involved the one-
way transfer of information — would be the
hallmark of a desirable event. Several re-
spondents also went on to state that they
were attracted to events where they could
learn something new (ideally from working
scientists) or be enlightened in some way.

“I like to receive information via a person us-
ing various methods: lecture, presentation,
video. I'm not at all keen on ‘hands-on’ stuff.
Very passive, | know — but that’s just me!”

‘I want to be enlightened. | like being taught,
I like to find out interesting facts (although re-
membering them is another matter). For me,
it widens my horizons and that can’t be bad.”

‘I want to learn. If an event or place makes
me think | can learn something, | would like
to be a part of it.”

The involvement of a respected academic
institute and the participation of working
scientists were also of importance to a num-
ber of respondents.

‘A place where there are specialists who can
share their knowledge, enthusiasm and an-
swer questions. Enthusiastic experts who
bring the subject to life.”

A science communication event usually
involves an academic institution opening
its doors to members of the public and
presenting science in such a way which can
be understood by people with a wide variety
of academic experience or ability including
people who have had very little education.”

Thus, the concept of the general public
looking to an expert for information is im-
portant to some of the people who attended
this event.

Question 5 looked at factors that could
affect how an audience member perceives
and responds to a science communication
event. Through this question, | was hop-
ing to gain insights into the respondents’
ideas with regards to certain factors (such
as age, sex, and level of education) that
might affect their perception of an event.
One of the most important factors outlined
in the responses was the level of education
of those attending. Not only did respond-
ents argue that the level of education af-
fects a person’s understanding of the sci-
entific content of an event, but it could also
influence an individual’'s decision to attend
in the first place.

‘It can influence understanding, but also
more educated people are more open and
confident to go to such events and feel they
can learn something.”

An audience’s level of education can deter-
mine how much they gain from an event as
it is very easy for the speaker to use a sci-
entific term or assume knowledge of a con-
cept which some members of the audience
do not understand.”

“Some people may not even attend events
believing that they will be far too intellectual
for them.”

The fact that these respondents argued that
education levels could affect one’s confi-
dence in deciding to go to a science com-
munication event may influence how individ-
uals decide whether to attend themselves,
and also if they would invite friends and
family members to join them. However, it is
also worth noting that several respondents
argued that a lack of formal qualifications
could be overcome by being interested and
enthusiastic.

“What’s really important is the level of inter-
est in the audience and of inspiration on the
part of the scientific communicator.”

This finding indicates that the pool of self-
selecting audience members could be ex-
tended with careful promotion of events,
enthusiastic science communication prac-
titioners and a willingness on the part of the
audience members to try something new.

What about dialogue?

One of the key points of interest in the opin-
ion research was to explore views on dia-
logic approaches for public astronomy
events, and what form such engagement
should take.

The phrasing of question 3 attempted
to differentiate between a more “educa-
tional” framing of events, as opposed to
those that required some sort of active par-
ticipation from members of the audience.
With this is mind, it is worth noting that the
terminology associated with science com-
munication and public engagement is
broad and relatively new in some instances,
and there does not appear to be a fixed def-
inition of the terms involved within the liter-
ature (Holliman & Jensen, 2009; Davies et
al., 2009). Given that this is the case within
the research community, it would be unrea-
sonable to expect that attendees at these
astronomy events would immediately grasp
what was meant by “dialogic approaches”.
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Nor should they necessarily be aware of the
fact that different approaches to science
communication exist and are currently be-
ing debated.

This was a difficult question for some of the
respondents to answer and there were a
number of people who responded with “not
sure” or “don’t know”. Most of the respond-
ents, however, (24 out of 33) attempted to
answer this question, and some suggested
ways in which more dialogic approaches
could be introduced. Eleven respondents
felt that more dialogue would be a good
idea, in theory.

‘I suppose a dialogue session is always
beneficial, especially because there are so
many doubts and questions about the astro-
nomical world out there.”

“In principle it's a great idea. Lots of the pub-
lic have knowledge and experience, which
would be good to share.”

“I think two-way dialogue could be interest-
ing, but I don’t have any bright ideas about
how it might work best.”

Interestingly, several respondents consid-
ered the regular Q&A session as an ade-
quate opportunity for dialogue. For these
respondents, the current format of the loA
open evenings was sufficient as there is al-
ways the opportunity to ask questions or to
speak informally to the astronomers after
the lecture.

‘Dialogue and Q&A sessions are good be-
cause there are some hard concepts and a
lot of jargon, so it is easy to confuse people
and leave them with misconceptions if the
communication is one-way.”

“There is always an opportunity for dia-
logue during question time or informally af-
terwards, so | think you've got that one cov-
ered.”

Seven respondents provided a possible
way of introducing dialogic approaches
within the overall scope of this event. A num-
ber of these involved small group seminars,
in which a group would discuss a specialist
topic, or some astronomy-related problem
with an expert from the I0A. A panel discus-
sion approach similar to the TV programme
BBC Question Time was mentioned, as
were informal one-to-one sessions between
an astronomer and a member of the audi-

ence. One respondent suggested a social
event at a local bar where interested mem-
bers of the public could have an informal
chat and a drink with experts and students.
Such a suggestion has similarities with the
successful Café Scientifigue movement
(Grand, 2009).

Interestingly, a number of respondents
stated that some sort of learning would have
to take place before any meaningful dia-
logue could occur. One of the respondents
who suggested smaller seminar groups
added the following caveat:

“It might work best if all concerned (espe-
cially the public) are asked to do homework
and prepare questions prior to the work-
shop. It would involve much more commit-
ment from the public than just showing up.”

The need for some background know-
ledge as a prerequisite for dialogue was ex-
pressed by other respondents.

“I know so little about astronomy that there’s
not really any point in a two-way dialogue
for me.”

‘I think a lecture at the beginning makes
sense, particularly because there are those
of us in the audience who don't really know
enough to know which questions to ask, let
alone to carry on a dialogue.”

This need for preparation before dialogue
has been encountered by other research-
ers when investigating public engagement
events. For example, Davies et al. (2009)
found that those attending interactive events
at the Dana Centre at the London Science
Museum want and expect information to
be presented, and when this is not given
to them “they are frequently disappointed”.
The concept and need for preparation be-
fore dialogue has been a feature of more
formal dialogue activities in the UK, such
as the GM Nation? consultation (Heller,
2003) and for nanotechnology engagement
events (Chilvers, 2006). Of course, this re-
quires a greater commitment of time on the
part of members of the public, which may
deter some.

The view that members of the public require
some level of scientific literacy before dia-
logic approaches can be successful leads
to questions about the nature of dialogue it-
self, and perceptions of expertise. What can
dialogic approaches deliver, and can they
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be framed to allow scientists and members
of the public to genuinely learn from each
other? This has important implications for
all dialogic events, including those that form
the basis of a consultation to inform science
policy, and where there are societal or ethi-
cal implications.

Davies et al. (2009) examined dialogue
events that had no bearing on public pol-
icy and found that these could exist in many
different formats, from small discussion
groups to more traditional question and an-
swer sessions. Within such a context, there
is a shift from the institution to the individ-
ual, and the focus is on much smaller out-
comes. They go on to argue that dialogue
events become opportunities for individual
learning through social processes. In effect,
these informal dialogue events provide op-
portunities to empower individuals, poten-
tially increasing participation and ultimately
becoming part of a gradual step-by-step
change in “science and society” as a whole.

The interaction of specialists and individuals
can bring an added social and cultural di-
mension to a public event, particularly if the
chosen forum does not imply the superior-
ity of one form of knowledge over another.
While a member of the general public may
not necessarily be able to contribute techni-
cal expertise, they can provide insight with
regard to the societal impact of astronomy,
how information may best be presented
to other members of the public, and pro-
vide researchers with an alternative view of
their work. One postgraduate student that |
spoke to at the 10A said that sometimes a
member of the audience can ask a ques-
tion that frames their research in an alter-
native way that makes them revisit some
of their own underlying assumptions. This
echoes experiences from other areas in the
sciences (Wilsdon et al., 2005). This was a
sentiment also expressed by one of the re-
spondents:

‘I do believe that the public have an impor-
tant role in helping scientists to present their
thoughts and analyses clearly. There’s noth-
ing quite like a dumb question from an au-
dience to re-inspire a re-appraisal of a long-
held and possibly fallacious point of view.”

In this way, scientists themselves can leamn
from participation in public engagement
activities, but only if they show a willingness
to engage and learn as part of this process
(Holliman et al., 2009).
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Conclusion

The quantitative survey showed that the
oA open evenings attracted people of all
ages, most of whom are well-educated,
and that many attended with friends or
family. Almost half attend more than one
event throughout the observing season.
Many people were drawn to the event to
learn something new, and to explore astro-
nomy with practising astronomers. Nearly
18% of respondents had travelled large dis-
tances to attend the event, which may, per-
haps, be due to the prestige associated
with the University of Cambridge.

Meanwhile, the opinion data delved deeper
and revealed a number of insights about
respondents’ perception of public engage-
ment and dialogic approaches within the
context of an astronomy event. It could be
argued that a desire for dialogue is not a
pressing concern among those who re-
sponded to the questionnaires and there
was little evidence that participants felt ex-
cluded from discussions with the scientists
at the 10A. In fact, many of the regular at-
tendees were clearly on friendly terms with
the organisers and with members of CAA
(who have recruited new members through
the open evenings).

The main appeal of this event, according to
respondents, was the opportunity to learn
something new from the lectures and to be
inspired by observing the night sky. The
enthusiasm and the accessibility of the sci-
entists involved in running the event were
valued by those attending. Several of the
respondents to the second questionnaire
argued that they were already having an
informal dialogue with the |oA scientists
through the Q&A sessions. This informal
dialogue also took place on cloudy even-
ings over tea and biscuits.

This doesn't necessarily mean that there
isn't a need to develop the idea of dialogue
in astronomy outreach. There is clearly an
interest among some of those who re-
sponded to the questionnaires, despite
the fact that this may not be fully informed
by an adequate appreciation of what dia-
logue means in this context, and what kind
of events may be available. However, given
that a number of astronomy outreach pro-
grammes are making use of new commu-
nication technologies, there may be the po-
tential for some innovative approaches that
increase the opportunity for dialogue and

active participation between astronomers
and members of the public.

| am now embarking on a research project
to explore online citizen science projects.
Some of the most successful of these pro-
jects are found in the field of astronomy,
for example: SETI@home, Stardust@
home and the suite of GalaxyZoo projects.
Digital technologies are providing oppor-
tunities for citizens to interact with scien-
tists and to contribute to data analysis on
a scale not previously seen. My research
will aim to explore what motivates citizens,
as well as scientists, to become involved
in these types of activities, and to what ex-
tent online tools are shaping and adapt-
ing public engagement activities, and ul-
timately, the relationship between science
and society.
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The term “public science” is proposed to describe science outreach events and activities that are conducted in public
spaces. In this article, the photography exhibition “From Earth to the Solar System” (FETTSS) is outlined as a case study
to evaluate the impact and the types of audiences reached by public science programmes.

Public science

Public art is defined on Wikipedia as “works
of art in any media that have been planned
and executed with the specific intention of
being sited or staged in the physical public
domain, usually outside and accessible to
all”. It is a well-established means through
which people can become engaged in art
during their everyday activities. Typically,
public art pieces have some connection to
their location, as well as the potential for
community involvement and collaboration.

The same types of easy-access events are
already taking place in science outreach.
Astronomy, in particular, has had success
in engaging the public in everyday situa-
tions through city centre star parties, side-
walk astronomy, and outdoor exhibitions.
It is therefore suggested that the term “pub-
lic science” should be adopted for out-
reach projects that attempt to reach new
audiences by being held outdoors or in an-
other type of public or accessible space
(Arcand & Watzke, 2011). Public science
could help frame such outreach events that
attempt to attract incidental or casual visi-
tors (Crettaz von Roten, 2011).

From Earth to the Solar System

From Earth to the Solar System (FETTSS)
was conceived as a response to NASA's
Year of the Solar System (which ran for one
Martian year, from October 2010 through
August 2012), and arguably provides a
solid case study for the newly defined cat-
egory of public science.

Figure 1. The Big Yellow Rabbit is a large (13 metres tall) and evocative piece of temporary public art created by
Dutch artist by Florentijn Hofman and displayed in Orebro, Sweden in 2011. Credit: Peterappelros, Wikimedia

Commons (CC)

As with its predecessor project, From Earth
to the Universe (FETTU), the FETTSS or-
ganisational structure follows a grassroots
approach (Russo & Christensen, 2010) in
which local organisers print their own ver-
sion of the exhibition for their selected ven-
ues. The FETTSS project supplies high-
resolution electronic files that have been
approved for non-commercial outreach
use to be displayed in any way that makes
sense for a given venue. However, the
printing, installation, and other logistics are
the responsibility of the local hosts.

One major implementation of the FETTSS
programme, organised by the Chandra
X-ray Center/Smithsonian Astrophysical
Observatory and NASA Astrobiology
Institute, is a traveling FETTSS exhibit and
atactile Braille all-weather poster series for
the visually impaired. The NASA-funded
exhibit, which consists of 15 all-weather,
double-sided image stands (bilingual in
English and Spanish), is being loaned
free of charge to over a dozen venues that

commit to hosting the project. Each host
must also organise an additional event
to supplement the exhibit, such as a star

Figure 2. A selection of the 95 images that were
curated for the FETTSS collection. FETTSS content
weaves together themes in multi-wavelength astro-
physics, astrobiology and planetary science and
includes images from amateur astronomers, field sci-
entists and ground- and space-based missions.
Credit: FETTSS
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party, scavenger hunt or a question and
answer session.

Internationally, the FETTU network was
leveraged to advertise the opportunity be-
yond NASA and US-specific audiences.
As of November 2012, about 100 FETTSS
venues in 25 countries have either signed
up to participate or have already hosted
FETTSS events. The following section de-
tails a few locations that have hosted the
FETTSS exhibition in the United States.

FETTSS on location

1) La Palmera, Corpus Christi, Texas, US
In the US, the first port of call for FETTSS
was at a high-traffic shopping mall called
La Palmera, located in Corpus Christi,
Texas, from 9-31 May 2011. This coin-
cided with a programme of events for
NASA's Space Week, coordinated with
the Corpus Christi Museum of Science
and History and the National Center for
Earth and Space Science Education.
FETTSS was covered in television news
broadcasts, online articles and pro-
moted through the museum.

2)National Air & Space Museum (NASM),
Washington DC, US
The exhibit was hosted outside NASM
from 1 June to 11 July, 2011. FETTSS
funds were used to allocate two summer
interns to act as docents at the outdoor
exhibition. Each weekday, two 15-minute
tours were offered in the mornings on the
moons in the Solar System and cosmic
weather. The materials used to supple-
ment the exhibit included the FETTSS ex-
hibit guide and FETTSS postcards. The
FETTSS exhibition also played a part in
the National Mall Astronomy Night, which
was held on 8 July in Washington DC. At
this event, more than 300 visitors visited
the astronomy exhibits, theatrical events
and star-gazing parties that took place.

3)Science City, Kansas City, US
FETTSS travelled to host organisers at
the Science City science centre at the
historic train station, Union Station, in
Kansas City, Missouri, from 6 March-
8 May, 2012. The landmark is a tourist
destination not only for its historic ar-
chitecture, but also its indoor mall that
hosts unique shops and restaurants. The
FETTSS exhibit opening was part of the
train station’s Science City 2.0 kick-off

Figure 3. FETTSS visited Washington, DC from 1 June to 11 July 2011, with hundreds of visitors attending the
National Mall Astronomy Night held on 8 July in Washington DC. Credit: NASA/CXC/SAO/J. DePasquale

event to celebrate a new nature centre,
planetarium show and the reopening
of the public mall space in front of the
“Engineerium”, where students perform
experiments in a simulated engineering
environment. The organisers scheduled
numerous school field trips and also in-
serted FETTSS into their Astronomy
Week festivities (1-8 May 2012).

4) University of Central Florida (CFU),

Orlando, US

FETTSS travelled to the John C. Hitt
Library at the University of Central Florida
in Orlando, Florida, for display from 11—
29 May, 2012. The university’s Planetary
Sciences Group within the College of
Sciences organised the exhibit's stop in
Orlando to help “give community mem-
bers a chance to see what inspires sci-
entists every day to continue research
into the formation of the Solar System
and the possibility of life beyond Earth”.

Evaluating the impact and
audience reached by FETTSS

The FETTSS research questions follow
on from previous public science project
results (Arcand & Watzke, 2010), as well
as results from the ongoing Aesthetics
& Astronomy research project (Smith et
al., 2010). These questions include: Who
are we attracting with science displays in
these everyday situations? Are there more

From Earth to the Solar System: A Case Study for Public Science Events

incidental visitors than intentional visitors
with public science events? Do any partici-
pants follow up with their local science cen-
tre or library or other resources? FETTSS
data may help shed light on whether pub-
lic science events can be effective ways of
reaching new audiences.

Tables 1-5 show preliminary self-reported
results from 5 out of 11 questions from sur-
veys distributed to population samples of
one in three adults at the FETTSS sites de-
scribed above. The graphs were prepared
by external evaluator Jan Crocker LLC as-
sociates and edited by the first author.
In the tables, La Palmera, Corpus Christi
= CC; National Air and Space Museum =
NASM; Central Florida University = CFU,
and Union Station, Kansas City = KC.

A noted difference between the data is that
the population surveyed at NASM came
from across the US, as well as from other
countries, whereas those surveyed at the
other sites came from relatively nearby lo-
cations. This is not a surprising find, since
NASM is a significant tourist destination.
Another noticeable difference is the aver-
age age of the audience, with a younger
crowd at CFU (average age 28 years) com-
pared to those attending NASM (average
age 42.1 years). This is likely because more
multi-generational family units visit NASM,
and many college students live near to
CFU.
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Average Age

45 42
gg 34 33
30 28
25
20
15
10

5

0

cC NASM CFU KC

Table 1. Question 4 on participant age: The somewhat older age for NASM reflects
the family audience that typically visits the museum.

How Do You Feel About FETTSS?
Average responses on a 1-5 scale

4.8

1243%8

uCC

B NASM
nCFU
mKC

disliked/liked

learned nothing/ boring/fascinating
learned a lot

Table 3. Respondents were asked to indicate a score between 1 and 5, where 1
represents disliked/learned nothing/boring and 5 represents liked/learned a lot/fas-
cinating. The results indicate that the biggest impact may be that of an aesthetic
experience, based on the higher ratings in the “like/disliked” and the “boring/fasci-
nating” categories.

Average Rating of Knowledge of Astronomy
On a scale of 1-5
35

R 28 29
<0 2.4
2.5
2
1.5
1
0.5
0
CcC NASM CFU KC
Table 2. Participants were questioned about their existing knowledge of astronomy
on a scale of least (1) to greatest (5). The similarity in self-reported knowledge

across the venues is, perhaps, surprising and requires further analysis with the
remaining data from the survey.

4.5

How Do FETTSS Increase/Decrease Interest in the
Following
Average responses on a 1-5 scale

)
45 41 353939

3.3

3.83.83.8

34

851 uCC

B NASM
= CFU
mKC

25

15

0.5 -

Astronomy

Attending another
science event

Reading about
science online

Table 4. Question about the participants’ interest in astronomy as a result of seeing
the FETTSS exhibition, and the likelihood that they will attend other science events
or read about science online. The range of responses across sites was similar, with
slightly lower numbers from the mall site in Corpus Christi.

Was Drawn to the Exhibit because:
Numbers in percents based on number of responses

uCC

uNASM

nCFU

mKC

46
39
29

40
29
21
18
8

like learning
astronomy

was passing by

like learning other

science

Table 5. Participants were asked why they had been drawn to the exhibit with numbers in percentages, based on the number of responses. CFU had the highest percentage
of people who visited the exhibit because they were interested in astronomy, which is perhaps not surprising as the hosts mentioned in an email that they would encourage
staff and students to attend the exhibit. CFU and NASM had the two lowest ratings in the “was passing by” category.

In the case of NASM, where the exhibit was set up outside, near the entrance, it is suggested that most participants were intentionally visiting the museum and may have

viewed FETTSS as part of its collection, hence the low number of reported passers-by.
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It is also of interest to note some similar-
ities between the responses from partic-
ipants at different venues. For example,
one might think that viewers at a shopping
mall setting would have a lower level of
astronomy knowledge than those at a sci-
ence museum. Yet, the responses to the
survey were relatively consistent. Further
analysis with data from other sites should
help to clarify this finding. It is worth not-
ing, however, that this mall is near to a
large academic community (Texas A&M
University Corpus Christi), but the results
could also indicate that public science
events attract participants with an existing
interest in the field, even when held in non-
traditional venues.

In general, there was much consistency of
responses for the questions about the at-
tendees’ overall impressions of FETTSS
(Table 3) and how it had altered their in-
terest in astronomy and their likelihood of
attending another science event (Table 4).
It is suggested that the slightly lower rated
responses to “learned nothing/learned
a lot” in Table 3 reflect the responses of
people who commented that they were al-
ready knowledgeable about astronomy.
Additionally, it may be that the biggest im-
pact may be that of an aesthetic experi-
ence, based on the higher ratings in the
“like/disliked” and the “boring/fascinating”
categories.

Perhaps the most encouraging result of
all of these questions from an astronomy
communication perspective is that the re-
sponses were decidedly positive, no mat-
ter what the venue.

Conclusion

As with the FETTU project (Arcand &
Watzke, 2010), the preliminary FETTSS
evaluation data suggest that public science
projects can have a positive impact on
viewers' perception and their relationship
with science events (see tables 3 and 4).
Deeper and longitudinal studies of public
science events will help to shed more light
on these early observations. Furthermore,
projects similar to FETTSS from other sci-
entific fields would help to further demon-
strate any impact that public science may
have on society.

In future studies we will consider increas-
ing the scale used in the survey from 5

to 10 points, as used in the Aesthetics &
Astronomy studies (Smith et al., 2010).
Additionally, future studies might attempt
to align survey language and indicators in
order compare data with potential bench-
marks from current research, such as the
Longitudinal Study of American Youth
(LSAY) (Miller, 2012) and other existing US-
wide data samples.

Meanwhile, in the current study, we are con-
tinuing to analyse the data that has been
returned as the NASA-funded FETTSS ex-
hibit travels to other locations in the US. We
are gathering additional information on the
perspective and experiences of FETTSS
hosts from the US and worldwide organis-
ers, as well as gathering information about
the online interest in FETTSS through web-
site and social media statistics.
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Figure 1. A Hayabusa image of asteroid 25143 ltokawa.
Credit: Courtesy of JAXA

Pop culture has visualised asteroids in a
way that has made a far greater impact in
the public domain than the outreach com-
munity can ever hope to achieve. Films
such as Meteor (1979), Armageddon (1997)
and Deep Impact (1997) may score poorly
on scientific accuracy, but they have in-
fluenced our collective consciousness.
(Perhaps in a fit of pre-millennial anxiety,
the late 1990s saw a host of films featuring
an asteroid or comet on a collision course
with Earth'.) In addition to the destruction of
Earth’s cities, the Millennium Falcon dodg-
ing giant tumbling boulders in The Empire
Strikes Back has probably influenced more
people’s mental image of an asteroid belt
than any other single visual.

Insofar as “asteroid” simply means “rock
from space” in the popular imagination,
cinema has cemented images in many
people’s minds. This may have created
some misconceptions, but it also has intro-
duced people to a mental model that can
provide a basis for further discussion and
engagement. | think we have an opportu-
nity right now in terms of visualising aster-
oids — both in terms of their appearance
and of their dynamics — and their rele-
vance to humanity as sources of raw ma-
terials and as potential threats to the sur-
vival of our species.

In the past decade, spacecraft have re-
turned remarkable high quality images of
asteroids. Most recently, the Dawn mission
has given us a spectacular view of the as-
teroid Vesta, with similar results expected
for the dwarf planet Ceres. Hayabusa's

Keywords:
Asteroid, Visualisation

images of the more modestly sized Itokawa
(Figure 1), coupled with its impressive story
of landing on the asteroid and returning to
Earth, make for a compelling story. Indeed,
a Japanese production consortium cre-
ated a lovely planetarium show about
Hayabusa: a main character in the show is
the asteroid itself, reconstructed from ob-
served data?.

A detailed model of ltokawa exists on-
line in a variety of resolutions and file for-
mats?, and you can download freeware to
view and interact with the models. A free
Android application also exists that allows
users to manipulate the model in three di-
mensions; unfortunately, the bare-bones
implementation offers no interpretation in
terms of science or even scale information,
making it of limited interest*. The outreach
community should work on a way of mak-
ing three-dimensional data more accessi-
ble, since it's the non-spherical nature of
asteroids that makes them more visually
interesting than most planets.

The freeware programme Celestia® has
a few asteroids in its database, including
ltokawa, but the fairly low-resolution mod-
els (with low polygon counts that make

them resemble computer-generated pota-
toes) don't inspire a positive aesthetic re-
sponse. More models are available in the
Celestia Motherlode® — an online repos-
itory for add-ons for objects in Celestia
— but the data representing the aster-
oids’ trajectories make for a more compel-
ling message. For example, options exist
in the Celestia Motherlode to add several
thousand near-Earth asteroids, and there’s
even a collection of “potentially hazardous”
objects. Unfortunately, illustrating the as-
teroid orbits creates a pixelated mess of
digital spaghetti, and the software lacks a
straightforward means of showing individ-
ual objects in a time-evolved depiction of
the Solar System.

Aless cluttered (but also less intuitive) inter-
face appears when you elect to “show orbit
diagram” in the JPL Small Body Database’.
The Java applet allows you to view the or-
bits of individual asteroids and adjust time
using sliders. You can't easily get a per-
spective on the sheer number of objects,
but a little fiddling gives you a sense of how
things evolve over time. The visualisation
software WorldWide Telescope® probably
gives the greatest flexibility in terms of de-
picting the sheer number of asteroids as

Figure 2. A screenshot showing the user interface for the visualisation software WorldWide Telescope.

Credit: Microsoft Corporation
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objects orbiting the Sun, but alas, you can'’t
view the asteroids as anything other than
points.

A critical component of mapping the Solar
System is to understand its inherently dy-
namical nature. And as all those Hollywood
productions suggest, the real story lies in
the potential for catastrophe. In June 2012,
the California Academy of Sciences had
the pleasure of hosting a press conference
for the B612 Foundation, announcing the
proposal to launch Sentinel, the world’s
first privately funded space telescope,
which will orbit the Sun at approximately
the distance of Venus, scanning Earth’s or-
bit to detect asteroids. Tuned to infrared
wavelengths that reveal objects at Earth’s
approximate distance, the Sentinel mission
should detect upwards of 900 000 aster-
oids 40 metres in diameter or larger. The
foundation (named for the asteroid in The
Little Prince®) has already supported re-
search into the best ways to deflect or de-
stroy potentially hazardous objects, so this
mapping mission rounds off a programme
whereby potential threats can be identified
early, enabling humanity to take action.

| supervise a team at the Academy that
has created two short videos in support of
the press conference: one tells the story in
a standard short form, with talking heads
and other traditional video techniques',
while the other captures an unbroken flight
through a virtual space used to accompany
a live presentation by former astronaut and
B612 CEO Ed Lu™. (The latter video is avail-
able online as an HD crop of a fulldome
video, originally designed to play in a mod-
ern digital planetarium). In both cases we
used visuals created by the planetarium
software Uniview' to depict asteroid or-
bits — and to convey the relative crowd-
edness of the inner Solar System.

Visualising the effects of an asteroid im-
pact can help convey the reality of these
events beyond Hollywood’s fanciful depic-
tions. Don Davis has painted several inspi-
rational images for NASA™ that capture an
asteroid suspended in a surreal moment
between impact and annihilation. Data-
driven visualisations, however, are few and
far between. | had a chance to work on a
visualisation of the KT impact (responsi-
ble for the Cretaceous-Tertiary extinction)
based on simulations by Galen Gisler and
his collaborators at Los Alamos National
Laboratories' for the American Museum of

Visualising Astronomy: Using Impact to Inform

Natural History planetarium show Cosmic
Collisions (2006). Gisler has posted at least
one video of the simulation on his cur-
rent research website's, but the final ani-
mations, which integrate the impact into a
global view of its effects, remain generally
unavailable unless your local planetarium
leases the show's. Alternatively, you may
have lucked out and grabbed one of the
many DVDs that NASA gave away a few
years ago.

Figure 3. An artist’s impression of an asteroid impact,
created by Don Davis, that has left a persistent mental
image in the minds of many. Credit: NASA

In the near future, asteroids will become
a hot topic for public outreach, not only
because of our interest in self-preserva-
tion, but also because they provide step-
ping stones to more distant destinations.
Indeed, President Obama’s administra-
tion has proposed a human trip to an as-
teroid by 2025". On a commercial front, the
newly formed company called Planetary
Resources made headlines in April 2012
with its proposal to sample and eventu-
ally mine asteroids'®. This was followed by
a similar announcement by Deep Space
Industries in January 2013, offering a
positive spin on asteroid discoveries by
Sentinel and other programmes.

In the last decade, many members of the
public grappled with Pluto’s loss of plane-
tary status, but perhaps this has opened
people’'s minds to our changing under-
standing of the Solar System. | think we
have a real opportunity to describe the

richness and diversity of our neighbour-
hood, with a focus on asteroids. Beautiful
images of these tiny worlds make for a
compelling aesthetic connection (in spite
of their rather dreary greyness). More im-
portantly, the visuals communicate the
physicality of these places that could play
arole in humanity’s survival.
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