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Scientists inspire the public

by Alec Sexton and
Seychelle Vos

Ir. a 2007 survey, UC Berkeleys Lawrence
Hall of Science found that B0% of Bay Area
elementary school teachers spent less than
one hour per week on science education and
fewer than half of Bay Area fifth graders met
Llale slandards lor sclence. Hesulls [Ee s
shiow that scientific illiteracy is an emormous
problem, especially in our increasingly ech-
nological world. In responte 1o the dear need
tor improved scientific communication and
outreach. a mumber of UC Berkeley insim-
tions are coming up with innovative solutiont
that bring the expertite—and excitement—of

Eir_rl{:lr_:.' Scienmers to the pubh:.

Museums lead the way

Lawrtence Hall of Science {LHS} may be the
modl well koown museum affiliated with
UC Berkeley, but there’s another institurion
that has been a pioneer in science outreach:
Cal's Musewm of Paleoniology. The muteum
was one of the first in the world 1o create its
own website, and, following in this rradiden,
it continues to develop innovative methods
to disseminale science 1o a broad audience
throughout the world. Websitet such at the
Palzontology Portal, Understanding Evolution,

and Understanding Saznce give educators,

students, and the grneral public accets 1o in-
Ierachve malerials aimed at a broad range of
age groups, from kindergarnen o undergrad
lewels. “They'te extremely popular because
they'te robust, they'te acourate, they're cur-
renl, and they're also engaging.” says Judy
Cootchmoor. the mutenm’s director of educa-
tion and public programs. In fact, demand
forthe websites is sohigh that Understanding
Evolulion bas been ranslaled nlo lurkicls
with German, Spanith, French, Portuguese,
and Tibelan verSiont coming soom.

The Intemet provides 2 great ool o
help insimtes like the Musenm of Paleon-
tology reach a broad awvdience, but simply
making information available is not enough.
The Muterum of F'ala:r.T.:l:g_; webhZile 12 an
effective leamming 100l because it communi-
cales science ina captivating and informative
way—no small task. ag any scientist will tell
you. LHS, with its rich hisory of leading
science education, has successhully achieved
thiz balance as well. Aside from the 200,000
people who vigit the museum every year,
about 350,000 swdents acress the country
benehit from science curricula and programs
developed a1 LHS, and an additional 22 000
science teachers arend LHS profesional de-
velopment workshops every year. The long
howrs spent puting thete curricula together,
at well at the countless exhibits the mugenm

hat hosedinits forty yearsof exisience, mean

thal curators al LHS have some preity good

ideas abour effective science commumication.
And im the past few years, they havwe started
tharing thit expertise with other scientists.

A scientisrt Iraining generally focuses
on the complexities of the atom or the nuts
and bolE of mouse metabolism rather than
the skills 1o share scientfic discovery with
a mon-gpecialist public. LHS is working 1o
help bridge this gap through a parinerchip
with UC Berkeley by hosting a course called
“ommunicating Ocean Sciences 1o nformal
Audiences (COSIAY. This course uses ooran
sclencesasamodel o Teachaspiringscilentisls
how 1o share their indings with the public. “1
think scientists owe it 1o Sodicty 1o let them
know, in language they can umderstand and
relate 1o, what it is we do and why itisim-
porianl” says UC Berkeley Professor of Earth
and Planetary Sciences and COSIA instructor
Lynn Ingram. explaining the motivation for
the course. “We alto have a vetled inlerest in
keeping our society literale in science, and
thal means we really need o be involwed in
science education at the ¥-12 level This is
the imethar kids are srill so excited and curi-
ous about the natural world. Kids need o be
engaged by science, and feel that they oo @an
think like a scientist—make hypotheses and
1est them—even if that ign' their profesion”

Ocean sciences may seem like an odd
lopic for such a course, bur increaging
awareness of climate change and apidly di-
minithing populatior of ocean life have led

eople 1o care more about what i€ happening

in the sea. Furthermore, “it is important o
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know about the ocean and understand ocean
concepls in order 1o be science literate,” says
Catherine Halvesen, director of COSIA art
LHS, “nol jusl ocean Science literate, but &i-
ence literate. Ocean sciemces are intrincically
important and highly relevant, especially 1o
understanding climate change. and area mo-
tivaling and integrating context for
biology, chemistry, physict and earth science.

learning

All the “"-lﬂhrb- of grosciences (pocean
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porlance al a rapid rate as refearch elated 1o
climate and climate change becomes increas-
ingly prominent and critical.”

In the courte, about 40 UC Berkeley
undergraduate studenis leam how 0 com-
municale ience by foousing on science’s
experimenial framework imstead of fae
memorization. In one experiment, for ex-
ample, students must determine which of
ITwo unknown waler Samples s Saltwater
and which it fresh without tasting the water
One solution uses the different buoyancies of
saltwaler and fregh water if something floats
in the first sample but mot the second, the
firgt must be the saltwater. Then, in an im-
poriant and recurring motifof the course, the
students discuss what [h::-lrarr.-_: ard how
they learned it 1o better understand the vari-

rof learning styles that they may encounter

om ﬂt: floors of twcience cenlee.
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Reading
and wriling are
nol the only ways
that peopleleamn,”
gaye COS5lA 1in-
structor and [THS
rescarch  special-
15t Lynn Tran.

Talking i pam
of the learning
Process. engaging
and interacing
with their peers
5 part of the
learning proces,
and this idea of
people comstruct-
ing knowledpe of

the natural world 7 J—r--' ar =ank i waler T A=

around them

bated on their experiences 18 a huge part of
learning that is a revelation 1o the students.”
Activities in the COS1A course are meant [o
teach students about these muldple learning
styles and prepare them for thips ono the
tloor at LHE, where they practice their new-
tound skills by talking with gueste.

Musrum  visitors  benefit from  the
clrills COEIA students leam as much as the
studens do themsgelves. Having scienrisis,
especially young ones, interact with visiors
al science institutions is hugely
effective In a preliminary ovalu-
arion conducted for the COSIA
program, recponders zaid thar
their atritude towards science
changed pogilively a8 a resul
of their interaction with COSIA
students. According 1o Tran, “In
interacting with these college
students they realize, “wait a
minute, Scientisis achumlly care
about me and will nlk 10 me
and teach me abowl work that
they do.™

The success of COSIA art
LHS promiges o extennd well be-
yond Berkeley, Halversen reporis
that LHS has already received
inquiries from other institutions
that would like 1o be involved in
the program. o meel rhit need.
course orfanizers are developing
a manual that can be used by
orher institulions 1o =ach more
future scientists about effective
gcience communicaion. mak-
the expertise of

ing portable

CIOEIAS couree intTrclors. There iz also a de-

sire 1o expand the scope 1o teach esmbliched
ccientisie how 10 convey their findings and
o share the most recent scientdfic advances
with science educators. The program appears
poised 1o receiveaddidonal lundingiocreate
courses that would meet both of these aims
anid help fur[l‘.cr bridge the gap between edu-

CalDTS 3.1.'. TESEAaTT ]:" ciemiists,

Taking it to the classroom

While Berkeley mwmdergrads are mal-‘.ir.g

a splach at THS, there & always a need fo
mote involvement with

the clatsroom. °

undergo a sra change, empo

young cudeniz in
“Srirnce education needs 10
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o learn through their own experiences of

maling observations. formulating and 1est-
ing hypotheses by gathering evidence, and
objective rr_.a&:r.lr.g, " says Ingram. Berkeley
graduate students are angwering this call 1o
service in droves: Through a program called
Community Resource for Science (CRS), ev-
ery week they reach oul 1o student in their
own classrooms with science demonstrations
meant o excile and stoke latent ouricsty
CERS ic a non-profit organizaton founded
by mwo parents in 1997 that brings hands-on
scirmor expericncet inlo elementary 2chocl
clattroomt; mainly in Alameda County. The
feunders, Nicki Normanand Anne Jennings,
created the organizalion in response © el-
ementary school wachers’ desive 1o teach 2di-
ence more effectively. With thic in mind, they
hield town hall-like meetings to find cutwhat
teachers thought would make science more
accesdgible in the dassroom. As CRS Program

Coordinmater Heidi Williamson recounts, the
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teachers retponded, "What we really need
are -clogiss.” We dont care what kind, we
jusTwant scientisis 1o come inand =lk 1o cur
kids 1o show them that we are not the only
ones who find science exciting.”

In 2003, CRS enlisted Professor Robert
Bergman of the College of Chemistry, who
became a key force for the development of
Chemistry in the Classroom. From a small
group of chemistry sudens. the program has
mushroomed in the past six years 1o Com-
munity in the Classroom, with studen from
over 20 departmentt on campus, including
Plant and Micrebial Biology; Molecular and
Cell Biology: and Environmental Science,
Policy. and Management. Last year. approxi-
malely 150 UC Berkeley graduate swdents,
with the help of about 30 cutside volunteers,
taught over 230 lettons. Interest has been
so high thart the program has expanded 10
include areat beyond its original reach in
Alameda County. Lol scientists working in
government or industry also assist the orga-
nization, and the College of Chemisiry now
offers a graduate course affiliated with Com-
munity in the Clagroom. In recognition of
the impact the program hat had on the local
commumnily. Bergman and CRS were awarded
the UC Berkeley Chancellor’s Public Service
Award for Campus-Commumity Programs in

“A main goal of the program is o inspire
kids from a young age 1o purSuc Science.”
says Stavrouls Hatzios. a chemistry gradu-
akr student involwd in Community in the

Clazssroom. The tocls for this imspiation:

Aiming For The Stars

2009 was mamed the International Year of Astronomy in honor
of the 400™ anniversary of Galileo's first observations of the sky
with his simple telescope, and groups across the world are celebrat-
ing, including UC Berkeleys Department of Astronomy Berkeley's
department arranged a special lecture series to take place over the
year; talks ranged from astronomy professor Geoff Marcy's search
for habitable planets to history professor Roger Hahn's discussion
of Galileo to a joint talk between astronomy postdoctoral fellow
Steve Croft and Integrative Biology Professor David Lindberg
discussing the connections between astronomy and evoluton “As
scientists,” says Croft, “the public are paying our salaries and we
need to do some outreach to make sure that people support fund-
ing what we are doing because they understand what we are daoing.
But | also think it is our duty simply to give back 1o some extent,

to give back to sodety the fruits of our labor in terms of what we
are learning.” The lecture series aimed to do just that, highlighting
current researchand informing the public of many ofthe interesting
fares of astronomy today.

handson science lesgsons that give students
the opporiunity 1o play and 1o explore the
exciternent of discovery. Teams of graduate
students teach one-hour lessons, developed
with CRS assisiance 1o ensure that they are
age group appropriate and meer California
S1ale science standards, in different elemen-
ary chool classrooms throughout the year.
The letsont cover 2 broad range of scienific
principles. ranging from proper controls 1o
tecognizing rends to torming hypotheses. In
one of the fifth grade lessons, candy has been
stolen from the clastroom and the thief has
left a ransom note. The students are agked 10
determine who siole the candy baged on the
note. Each student i given a different pen,
and hasic chromatographic techmiques are
used 1w determine which pen was uged 10
write The note.

The materials are simple, affordable
houschold products, and elementary school
teachers can casily repeat the experimenis.
The lecsons give wachers confidence thar
they oo can perform dmple yer interesting
scientific experiments with their studenis,
for further

scientific invesigations. Perlaps most im-

empowering  the datsroom
porantly, the kids really enjoy the leszons
“Overwhelmingly the kids are very excieed,”
Hatzics saye. “They are very casily engaged.
new, 2 fresh face come into the classroom.”
Thank you motes written 1o Communily
i the Classroom illustrate the program’s
fectiveness and the kids’ enthusiasm. Inone
cuch note, a child drew a picture of herself
with a pillow ove
her head and her sis-
er Slanding beside
her and ritled the
polcnial
In the next

plciure
ey
frame, she drew
the pillew higing
her sister and titled
the picture “kinetic
energy.” This play-
ful depiction of 2
scientific comcept
chows both the =
of the
raching at well as

fectiven=cs

the enthusiasm thar
graduate  studenis
are able 10 elicit in
young siedents who
otherwite might shy

away lrom sclence.

perhaps viewing it a8 oo difficult or 1oo beor-
ing.

“Grad stedentz are fabulowz,” William-
son says “They are really enthumiastic. They
are really goed al communicating at the level
of the sudents and they are weally exzied
to do something like this, They show the
studens that lots of different people are sdi-
enfsls. Graduate studenie really drive home
that idea because they are so diverse, they are
young, and they are usually hip. It iz great
tor the students w be able 10 see people who
they feel they would want w be like, wheo
ate scientists and who are excited about -
ence.” Bergman goes further. saying “I's nol
just old people like me who are going in and
doing these things, its people who are much
closer in age 1o the swudents, and 1 think the
kids relate o that. They have the senge that it
won'l be 1oo long before they reach the age of
the grad students and they have some chance

of becoming a scientist too.”

A sea change

According 1o the Pew Research Center, B4%
ofthe public considers science 1o have a posi-
Tive impact on Sociely, yet 2 disappointingly
small number of adulis can be considered
scientifically literate. Scientizsis themselves
are partly 1o blame for this shorcoming, at
they lack the skills or simply lack the energy
1o communicale complexideat 1o a non-spe-
cialistaudience. The Bay Area igin a singular
position as one of the worlds most dymamic
scientific research bubs 1o overcome some of
these hurdles and provide unique opporturni-
ties for interaction between scienticts and the
public. Asthe educaor FrancicKeppel putir,
“education is oo impertant 1o be left solely
to educators.” In Some cases, the Scienlists
themselvet mustt become the educators, and
programs like COSLA and Commumity in the
Classroom are making promising headway

toward this goal.

Alec Sexton and Seychelle Vios are graduats
studente in molecular and cell baology.
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