Some researchers go all out to teach children about science. BY KATHRYN BROWN

RohitVarmaheads a $6 million eye study. He works with leading scientists. He can
lecture off the top of his head. So shouldn’t teaching a class of kindergartners be a snap for him?
Not at all. Two years ago, Varma, an ophthalmologist at the University of Southern California,carried

a skeleton—dubbed Peter—to his son’s kindergarten class. He quickly launched into the basics of bones,

making it all the way down to the rib cage before a girl pointedly raised her hand. She
wanted to know one thing: Where did the skeleton come from?*“Then the dam broke,”
Varma recalls. Suddenly, another child—and then another—joined in the chorus

of questions. Was this a dead person? What happened? How did Varma get hold of
the body? Varma shot a look at the teacher. She smiled—and stood back.

Speaking to a room full of scientists is one thing. Standing before a class of
kids—whether kindergartners or high-school seniors—is something else. With

kids, Q-and-A isn't just an after-talk interval,it’s a way of life.
If you have an hour to share with a class,how can you make the time count?
After plenty of trial-and-error, science educators and savvy volunteers have some
hard-earned tips to offer. “Talking to kids can be a great boost for any scien-

tist,” says Nancy Moreno, head of the hhmi-funded Science Education Lead-

= ership Fellows Program (seIf) at Baylor College of Medicine in Houston.
2 “And these are skills you can learn””
=

|:| Tip 1: Know Your Audience
To give a great talk, study up on your students. You could probably guess

Rohit Varmas skeleton drew a flurry of unexpected ~ that fourth graders aren’t ready to run gels—but did you know that even
questionsin his sons kindergarten class. eighth graders have a hard time grasping the complexities of dna?
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Scientists often overestimate a class’s general sophistication.
During one recent project, for instance, Moreno and colleagues
developed lesson plans for elementary-school students. They
were particularly pleased with a model that used different kinds
of popcorn—nbutter, cheese and caramel—to show that air isa
mix of gases, with each variety representing a different gas. The
teachers who used the model reported that the kids were cer-
tainly fascinated, but some took home an unexpected lesson.
“Most of the first-grade children confidently reported that air
was made out of popcorn,” Moreno says. “You have to learn
to be so humble.”

So before you painstakingly mold raspberry Jell-O into a
replica of a cell membrane,make a phone call. “The teacher
knows the students best,” says Laura Streichert,head of the
speaker’s bureau at the Washington Association for Biomed-
ical Research in Seattle.“If you make the teacher your part-
ner, your talk hasa much better chance of hitting the target.”

Researchers can check out the National Science Edu-
cation Standards to see what's typically taught at each grade
level. Keep in mind, however, that the standards are gen-
eral benchmarks—and schools vary widely in meeting
them.“Even if you take third or fourth grade as your level and gear your
talk to that, it will not be universally understandable to kids of that age,”
cautions Jon Levitt, a postdoctoral fellow in the Department of
Immunology at Baylor College of Medicine and a frequent grade-
school visitor. “There’s a big difference between schools, particularly
those with students from different socioeconomic backgrounds.” Again,
ateacher’sinsight is key.

|:| Tip 2:

Whenever David Schneider, a molecular biologist at the Whitehead
Institute for Biomedical Research in Cambridge, Massachusetts, climbs
the steps to a local grade school, he brings along extra visitors: bugs.
“I call them‘extreme insects,’” Schneider says. “Scary ones, huge ones,
really beautiful ones” Shopping the Internet,Schneider buys dried bee-
tlesand butterflies for kids to hold. “It’s a way of breaking into bug biol-
ogy,” he says, and it works.“1’ve been amazed by how quickly young
kids can pick things up. They’re curious about everything.”

Alive or dead, real or pretend, props are a great way to reach kids.
Just ask Eric Chudler, a neuroscientist at the University of Washing-
ton in Seattle, who has been volunteering monthly at local schools for
about five years. By now, he’s got props down to, well, a science.
Chudler brings in six jars,each holding the brain of a different ani-
mal,from a cow to a cat. He describes the differences—in brain size
and patterns of folds, for instance—between species, and then asks
kids to identify the brain in each jar.“Some kids say it's gross,” Chudler
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Nancy Moreno says researchers can pick
up the skills needed to talk to kids about science.

says, “but most of them think it’s really cool.”

Even simple props can jazz up a talk. What does the brain do? To
tackle this question, Chudler juggles plastic brains while he leads the
kids through a guessing game on muscle coordination, balance and
sight. What is the brain made of? For this one,students become a giant
neuron,linked to each other with rope,plastic and ping-pong balls.
When Levitt teaches about friction, he asks students to pull a child
in awagon with—and then without—sandpaper beneath the wheels.

The same approach works with older crowds. High-school kids
don’t play with wagons, but they usually do like experimenting with the
quick-freeze properties of liquid nitrogen,watching flowers crumble
or pennies shatter after a dip in the stuff. “Skip the PowerPoint pre-
sentations,” advises Mary Margaret Welch, a biology teacher at Mercer
Island High School in Washington.“Bring something to do instead.”

|:| Tip 3:

No matter what gizmos you may bring in your backpack, volunteers
say, come to a classroom with the right attitude.“Kids can really sense
whether or not you are into what you are doing, and they will imme-
diately pick up onyour vibes,”says Harry Orf,director of Harvard Uni-
versity’s molecular biology labs at Massachusetts General Hospital.*If

Different Strokes for Different Ages

HIGH-SCHOOL KIDS

[ Identify with peers

] Question authority

L] can interpret complex science
[] consider careers

[] Needtobe inspired

GRADE-SCHOOL KIDS
[] Like nature

L] 1dentify with family
L] Worry about fairness [] Think in the abstract

[] Get excited easily [ ] Become self-conscious

[] Need frequent physical activity [] Need positive reinforcement

MIDDLE-SCHOOL KIDS
D Understand ethics
L] Challenge rules
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youOre tetatve theyie tentatve.If youDre having fun, sélkihey.O

Among younger cronds jn particulayenthusiasm is aotagiouAll
it takes for a young child to get irgsed in sciace is some sort cfe-
cial manent) \dma say.O Kds want to be babal players because we
pay so nuc attention to them. They donOt see a whole lot afiexnent
in sciece put thereOs a realithin discovering smething newNand itOs
easy to sha®

Even at the mide-schol levé, kids can &en overcome their inhi-
bitions and ealy enjoy learning abut sciece from a seangr.OMiddle-
schol sudents sl tend to have lots of¢husiasnand the €@ dten will-
ing to accept you just on facalwve(sgs Larry Ann @,a dology eahe
at Northland Hgh Stool in Denver. Offér emotians are close to thars
faceO Hgh-schol sudents Ott say require a differentauchOQder stu-
dents have been tudh a lot moe,and they tend to be more cynical or
subdued)says Qt.Otitakes more to capte their imagnationO

One soluion,Ott sag is to keep the sciee rdevant High-schol stu-
dents get swept up into sociahfldctswith changng friendships,dat
ing and plans for the fure.Cflyou can bring any ahisNgender dif-
ferecessaial interacionsNinto your discussio, it can make a major
difference in what they memterO Ott sayCath their attation,and
ther curiosiy will follow.

. Tip4:

At meeings,sciersts dten listen to 50-minute legtesAt sdool,50 minutes is
an etenity. Kids move around a lot. If you want to keep theirrdttn,get mov-
ing too. OThe more you moveoand the more they have to keep watching®
Levitt sag OWhaever you do, donOt stand at a lectern and rid@@ouple ogas
a, Levitt was five minutes into his first talk to a grathol class Wwen he eal
ized that nothing was sinking in. Kids weheosving each othelpoking apund,
playing with their sneakerHe quickly jumped up to bang geasNand he hasnOt
stopped moving sire.

| f
youOre
moving
around,
and the
kids get a
turn
han-
dling

props,
whas
the

teaher doing? Try
induding him or her, Moreno adses. hhmi bul letin
Scienelooks easier if a familiar sen can do it, tooOl we
put a eahea up there in front of the kidsice by side with seseahe, we
send a message that suie is approdtable) Moreno sayOhaDs an imptant
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