thought carefully about what we could offer
families who were stuck at home and wanting
to support their childrento learn.”

To bridge the digital divide, they e-mailed
activity sheets to teachers to print out and
send to children’s homes. Participants then
watched videos of experiments and games
using cardboard or other recycled objects,
including a watering can made from a milk
container.

Carrying on in a digital format was also a
challenge for the schools-engagement pro-
gramme of the Kenya Medical Research Insti-
tute Wellcome Trust Research Programme
(KWTRP), based in Kilifi. Pre-pandemic, the
scheme typically engaged with about 4,000
students annually from 50 schools in the
East African nation, and organized lab tours,
science-career talks and an annualinter-school
science quiz. There were also work-experience
opportunities for final-year high-school stu-
dentstogaintechnical or practical skillsat the
headquarters of the Kenya Medical Research
Institute in Nairobi.

Butall of this stoppedin2020. “Since many
don’t have access to the Internet [at home],
and canonlyaccessit through school laptops,
online engagement was also not possible while
schools were closed,” says Alun Davies, the
KWTRP’s schools-engagement lead.

Kenyanschoolsreopenedinjanuary,andthe
KWTRP piloted online career sessions across
ten schools in Kilifi. Davies says that groups
of students have been gathering around com-
putersto participate in the sessions, allowing
them to engage with researchersinreal time,
and to view videos about careers related to
health research.

To help plug the outreach gap, he says, one
colleague developed materials to encourage
participating primary schools to establish
science clubs. Another colleague helped to
produce animations and videos for pupils
about COVID-19 vaccine research and con-
tributing to biobanks.

Uneven digital access guided decisions by
Fun Lab, a physics programme of the Amer-
ican University in Cairo, around its online
outreach offerings. Families without Internet
access receive material on CDs, says Mohamed
Soliman, science communication officer at
the university’s physics department, and a
TV channelrunby Egypt’s education ministry
broadcasts Fun Lab’s science shows, featur-
ingaliveaudience of40-50socially distanced
students.

The Francis Crick Institute, a biomedi-
cal research centre in London, modified its
Primary Science Challenge, runin partnership
with UK biomedical funding charity Wellcome
and Regent High School, also in London. Pri-
mary-school pupils from that part of the city
would ordinarily have worked with their teach-
ersinacompetition that culminatedingiving
science presentations at Regent’s theatre. Last

year, pupils took partin ‘Science at Home’ chal-
lenges instead. Participants could, for exam-
ple, enter a competition to design a poster
with a public-health message, or complete a
science-related challenge set by ateacher, with
the Crick awarding prizes to the best entries
fromeachschool. “Because of the COVID situ-
ation, the theatre event wasn’'t possible,” says
Clare Davy, education manager at the Crick.
“Wefeltitwasimportant to have acompetition
thatanyone could take partin,solongasthey
could get a piece of paper. Many children in
ourschoolscan’taccess the Internetand don’t
have alot of sciencey materials at home.”
Forstudentsaged16-17,the Crick turned to
GoogleClassroomtoadaptits work-experience

opportunities, partnering with Centre of the
Cell, a science-education centre based at
Queen Mary University of London. Some stu-
dents worked with the Crick’s communications
team to produce a video featuring interviews
with Crick scientists about the pandemic. The
adapted sessions also covered CV writingand
interview techniques.

Itis crucial, Davy says, to pique pupils’ and
students’ interest in the scientific enterprise
by engaging themin practical science. “Thatis
such amotivator for science careers. If we can
helptofillthat gap, it would be great,” she says.

T. V. Padma is a science journalist based in
New Delhi, India.

OUTREACH CAN
INSPIRE SCIENCE

Education outreachis rewarding and caninspire
the next generation of scientists. By David Hillier

t’s April 2020, and I'm on a Zoom call,

grinding cabbage leaves and exploring

the concept of pH with more than 50 kids

fromacross the United States. It'sabright

spot during a difficult time at the start of
the pandemic, and the activity fills me with
much-needed joy.

It feels very far from the lab work that I'd
focused on for the past 20 years, since gradu-
atingwithadegreein chemistry from the Cal-
ifornia Institute of Technology in Pasadena.
I'm now a research scientist at Yale School of
Medicine in New Haven, Connecticut.

Many scientists find education outreach
to be inspiring and rewarding, but it can be
hard to find the time and resources to do it
alongside research. How can we have good
experiences, make a positive impact and still
maintain our research?

I went from being too shy to speak in front
of agroup of students in 2005 to designing
andleading anonline outreach programmein
2020. I found that the joy of exploring maths
and science with kids has rivalled my best days
inthelaboratory. The work’simpacthasbeen
obvious —smiling, curious kids and happy par-
ents—andlenjoyed theintellectual challenge
of creating activities for children.

Here’ssomeadvice for otherswho areinter-
ested indoing public-outreachwork alongside
their science.

Take advantage of opportunities

During my PhD programme, I focused on my
own research and rarely considered public
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communication — but, after settling into my
postdoctoral studies, | became more inter-
estedinsharing my love of science and nature
with others. My first foraysinto outreach were
built by someoneelse: I started mentoring stu-
dents for the New Haven Science Fair, a two-
day festival that aimed to help young people
start hands-on experiments, in2016, and I par-
ticipated in one-day events such as the Julia
Robinson Mathematics Festival, which aims
to achieve something similarin mathematics.

Even though the impact of these activities
varied widely, seeing students light up when
a scientist joined their classroom had me
hooked.Iremember walking into my five-year-
old son’s last day of preschool, where I'd vol-
unteered to give science demonstrations, and
seeingthe children’s favourite things from the
year posted on the wall. When I saw that one
child’s favourite thing was “building rockets
with Dr. Dave”, my heart soared.

Many universities have a list of available
outreach opportunities through an educa-
tion department or communications office,
or directly in science departments. Science
organizations such as the royal acade-
mies and the American Association for the
Advancement of Science keep databases of
programmes, including an increasing num-
ber of ‘science cafes’ (where scientists engage
with the publicin casual settings), and local
governments often facilitate science fairsand
reading programmes.

These programmes can usually take new
volunteers, and you will often be able to start
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David Hiller ground cabbage leaves to explore pH with schoolchildren.

with small time commitments. This is a good
way to try something new: 1 am a biochemist,
but I loved helping students explore a logic
puzzle about a pirate captain and crew (com-
plete with pirate hats) at the Julia Robinson
Mathematics Festival. At the same time, if a
programme doesn’t inspire you, or you don’t
thinkyou’rehaving animpact, it’s okay tomove
ontosomethingelse.

Build events in existing frameworks

After my lab moved to Yale’s west campusin
2015, I created an outreach project with two
graduate students to provide good oppor-
tunities for other graduate students and
postdocs.

We started an annual one-day festival to
showcase the breadth of science that occurs
on the west campus, to show students that
science can happenin gardens and art galler-
ies — not just in biochemistry labs — so they
could connectit to afield they already loved.
Andby tailoring our programmeto our volun-
teersand resources, we hoped to maximize the
value of our work to students and families in
the surrounding school districts.

Early in our planning, we were directed to
Yale Pathways to Science, an umbrella organ-
ization that facilitates hundreds of outreach
activities across campus. We took advantage
of the logistical support provided by Path-
ways, such as help with advertising, registra-
tion, food and transportation, as well as their
feedback on what content would benefitlocal
students.

This allowed the scientists who we recruited
from campus, including biologists, chemists,
art preservators and ecologists, to focus on
what they did best and enjoyed most — creat-
ing engaging scientific experiences.

Thiswasavaluable lesson: like science itself,
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the most successinscience engagementoften
comes from building on the progress made by
others. Evenifno organizationexists where you
are, collaboration with other groups (especially
if you've participated in their programmes
before) can keep you from having to reinvent
every logistical piece. Also, just like your
research, keepinggood records of what you did
andwhetheritworked (and storingtheminthe
cloud, sothey canbe easily shared) will help you
to sustain and improve what you create.

Strike out on your own

In 2016, a neighbour asked me whether I was
interested insetting up aninformal maths pro-
gramme for our kids and their friends. I was
excitedtotryit,and we started an after-school
programme at our local primary school, for
children aged five to eight.

We received logistical support from the
school, such as classroom space and a way to
market the class to students and parents, but
we were wholly responsible for designing the
programme.

Weresearched similar maths programmes —
including math circles, which are groups that
focus oncollaborative problem-solving —and
built on what we had seen work in other con-
texts. We decided to create an environment,
similar tothatof ayouth sportsteam, inwhich
kids could work together to solve problems in
different maths fields. We began by exploring
logic, graph theory and topology withagroup
of curious students. In the process, I learnt as
much maths as the students did.

The demand for this type of experience was
high, and our first programme was oversub-
scribed. We quickly grew to multiple groups
and, eventually, several schools. As the pro-
gramme grew, we continually solicited feed-
back from parents about what worked and
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whatdidn’t.

My colleagues involved in the programme
and I enjoyed creating something that was
equally rewarding for us and for students.
Although it wasn’t a perfectly smooth pro-
gression in building my own programme (1
was turned down for one grant to expand the
programme into lower-income schools), the
overall success prompted me to devote more
time to developing new activities. Two years
after starting, I reduced my research load
to give me time to start my own science and
maths education business — which is how |
found myself grinding those cabbage leaves
on that Zoom callin April 2020.

Finding the time

It’simportant to recognize that support for
outreach varies widely depending on your
institution and the culture of your depart-
ment or lab. Fortunately, both universities
and funding agencies are placing increased
emphasis on communicating science to
the public, such as by including a version
of ‘broader impacts’ in the funding criteria:
both the US National Science Foundation and
Marie Curie grants, delivered by the European
Commission, now specifically mention out-
reach programmes.

Speaking about science to younger audi-
ences also develops your communication
skills, which will help the next time you give
a talk, contribute to a grant application or
write a paper. It might feel less challenging
to describe your science to the professors on
your dissertation committee after you've fig-
ured out how to explain it to a group of nine
year olds.

In my case, the support of my principal
investigator and university allowed me to
pursue my passion for outreach. As I devel-
oped new programmes, I created roles that
had different commitments and skills to make
sure anyone who was interested could find a
good fit. Seeking that fit is key to feeling val-
ued and having success in outreach. No one
should feel guilty because they couldn’t devote
enough time to a project. Be clear and direct
with yourselfand anyone you're working with
abouttheamount oftime you're able to devote
tooutreach.

Outreach can be a meaningful component
of your scientific career. Whether you are
creating a programme from scratch or vol-
unteering for something with a long history,
participationshould benefitboth youandthe
public. That has been especially true for me,
as the connections I've made have helped me
through this past year.

David Hiller is a research scientist in
biochemistry and biophysics at Yale
University in New Haven, Connecticut,
and runs the science-education business
Stempogo.
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