GIRLS ARE

hat does a scien-
tist look like? A
wild-eyed, be-
spectacled man
holding a flask of
chemicals seems
to be the model
scientist for old and young alike.

For 14 years, I have asked my elementary sci-
ence methods smdents to ask anyone—young or
old, friend or stranger—to draw a picture of a
scientist. To guard the artists’ privacy, I ask that
the students reveal only his or her age—no
names. The results have been
pretty consistent throughout the
past decade and a half,

Regardless of the artist’s
age or gender, the most popular
picture shows a wild-haired
man in a lab coat wearing
glasses, sporting a pocket pro-
tector, and holding a bubbling
flask at a table covered by jars
of exofic chemicals. 1 had
hoped that by the beginning of
the 215t century, the drawings
would show a near-equal ratio
of women to men. But appar-
ently, there is still much educa-
tion to be done to convince
people that women can be sci-
entists, too.

In one sample of 154 pictures, 84 percent drew male scientists,
even though more than half of the artists were femate! So even women

do not see their gender as being
scientists.
Males are even less likely

Teachers need to

find ways to
change the

sterotypes of who

should be and
who are
scientists.
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SCIENTISTS,
TOO!

field for females. Of the 16 percent who drew a
female scientist, only one artist was male. This
disparity has serious implications that educators
need to face. Teachers need to find ways to
change the sterotypes of who should be and who
are scientists. Following are some suggestions of
how to start.

Provide Role Models
The absence of women scientists from text-
books, media, and popular literature helps to
maintain the masculine image of science, The
dearth of role models makes it difficult for girls
and young women to see them-
selves as scientists.!

* Role models provide a
powerful influence on students
and the community at large. In-
vite female scientists to speak to
your class and to describe the
challenges and rewards of their
CaTeers,

* Videos, handouts, and
textbooks showing videos of
women in the domain of sci-
ence can also help challenge bi-
ased assumptions about science
careers.

One useful resource is
Wonderwise: Women in Sci-
ence, 4 series that introduces
students to women who have

made science their career. These inexpensive packages contain a
video, activity book, biography, CD-ROM and hands-on materials,
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Personal visits and media re-
sources will help present a
wholistic definition of scientist

than females to see science as a
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that is more realistic and better



suited to the realities of
our global community.?

Engage Parental Help

If a child sees positive
attitudes at home, these
attitudes also come to
school. Communicate with
the parents of students at
all levels, beginning with
kindergarten. Encourage
them to read books to
their children about sci-
ence and nature, con-
sciously looking for mate-
rials that portray females
as scientists.

Here are a few books
to help you get started. If
your school library does
not have very many that
poriray women in science,
you may wish to order
some as quickly as possi-
ble!

* An Island Scrap-
book: Dawn to Dusk on a
Barrier Istand (Buffalo,
N.Y.: Simon and Schuster,
1998), writien and illus-
trated by Virginia Wright-
Frierson. This small book
shows an artist and her
young daughter exploring
the ecosystem of a barrier
island. ISBN: 0-689-
81563-8. Cost: about $16.

» Flephant Woman:
Cynthia Moss Explores
the World of Elephants (New York:
Atheneum, 1997), written by Laurence
Pringle. This 48-page book shows how photo-
documentarian Cynthia Moss became an ex-
pert on African elephant families. ISBN: 0-
689-80142-4. Cost {on the World Wide Web):
about $12.

e The Science Book for Girls and Other
intelligent Beings (Buffalo, N.Y.: Kids Can
Press, 1997), by Valerie Wyatt. This 80-page
book is filled with colorful drawings. Readers
can discover how science relates to what we
do every day, and explore careers in science
through hands-on experiments. Title chapters
include: “Be a Physicist,” “Be a Geologist,”
and “Be an Astronomer.” ISBN 1-55074-113-
6. Cost: about §9.

» Earth Keepers: (8an Diego: Harcourt
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The absence of
women scientists
from textbooks,
media, and popular
literature helps to
maintain the mascu-
line image of sci-
ence.

Brace, 1993), by Joan Anderson, with black-

and-white photography by George Anconia.
This hardback hook tells about three scien-

tists who have dedicated
their lives to encouraging
everyone (o connect to
science. One woman, an
environmental educator,
works aboard a teaching
schooner to get people to
hefriend the Hudson
River. Another woman is
creating urban farms. A
maie hiologist makes
friends with black hears
to protect their habitat.
ISBN 0-15-242199-8.
Cost: about §15.

Positive Attitudes
Cynthia Breazeal, a
postdoctoral student at
the Massachusetts Insti-
tute of Technology and
designer of Kismet, a win-
some robot that uses its
expressive face 1o reflect a
number of humantike
emotions, says that girls
do not get encugh sup-
port in pursuing careers
in science, She thinks that
“more girls would be at-
tracted to the hard sci-
ences if they realized how
creative they can be. Con-
trary to popular concep-
tions of hard science as
dry and rulebound, she
sees it as a rich field for
self-expression.”™

arents and teachers
should consciously en-
courage both boys and
girls to take an interest
in science. Children are
naturally curious about how things work, so
exploring natural phenomena will help them
see that science is important and interesting.
Al the same time, a teacher can help foster
positive attitudes by frequently using feminine
pronouns to refer to scientists. Bringing in
news stories that show women in scientific
roles will also encourage acceptance of
women in science.

Provide Mathematics Encouragement
Encouraging girls to take advanced math-
emalics classes in junior high school and
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high school will help narrow the gap that cur-
rently exists between males and females in
completing prerequisites for college science
Courses.

any girls and
women are inad-
vertently barred
from science ca-
reer tracks because
of their inadequate mathematics background.
Women have tended to work in traditionally
female and often low-paying careers. This is
steadily changing as they enter medicine and
engineering, However, perceptions are hard
to change. The stereotype of who a scientist is
still colors many young women's perceptions
and hence, their career choices. The old idea
of “I'm female; therefore, in order to be at-
tractive, I must not be perceived as smarter
than the boys,” lives on, to some degree.
Teachers can counteract this stereotype by
avertly encouraging girls to enroll in ad-
vanced math and science classes and (o
choose careers as mathematicians and scien-
tists.

Provide Hands-on Learning
In order to develop both the academic

Many girls and
women are inadver-
tently barred from
the science career
tracks because of
their inadequate
mathematics back-
ground.

and relational skills of their students, science
teachers should seize every opportunity to
allow students to “try it for themselves;” an
approach that especially appeals to females.

The narratives of women engineers and
scientists share 2 common theme—at home,
they were encouraged Lo take apart and put
together machinery, played math games, and
were introduced to science at an early age.*

Providing extrz classroom time for sci-
ence and encouraging the use of tools and
spatial play, such as Eego building, can also
help to promote girls’ interest and skill in sci-
ence.
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“Girls in particular suffer from the mis-
taken notion that boys are naturally more
adept at using tools. Starting in the earliest
grades, all students should gradually gain fa-
miliarity with tools [their] proper use. . . .By
the time they finish school, all students
should have had supervised experience with
common hand tools, soldiering irons, elec-
trical meters, drafting tools, optical and
sound equipment, calculators, and comput-
ers.”

Curriculum Development

Assignments and bibliographies that in-
clude women scientists” achievements and
contributions will enhance history, Bible,
English, mathematics, and science classes at
cvery educational level.

Providing mathematics puzzlers for
groups to work on and allowing girls-only
groups encourages girls to take the lead in
problem-solving, rather than having boys as-
sume most leadership positions, as often hap-
pens in mixed-gender settings.

Ridding the classroom of stereotypical
language helps demolish perceived barriers
to women in science. Teachers can encour-
age girls to choose science as a lifework by
reading stories about women in science and



asking real women in the scientific
community to share their experiences
with students.

A Last Word

Girls match or surpass boys’
achievements in science and mathemat-
ics as measured by standardized tesis
and classroom grades. However, a look
at the present gender distribution in the
workforce should underscore the need
for a stronger commilment to encour-
aging women to choose science ca-
reers. Although women make up 45
percent of the workforce, only 16 per-
cent of scientists, six percent of engi-
neers, and four percent of computer
scientists in the U.S. are women. In a
recent study, 34 percent of high school-
aged girls reported being advised by a
faculty member not to take senior
math.’

Teachers and parents have an
obligation to promote science for girls.
By doing so, they can change both
men’s and women’s perceptions of who
can be a scientist and inspire young
women to contribute their talents to the
betterment of humankind. ¥

Picture Removed

Gail Rittenbach is
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What Worked for Rita Colwell

At a recent educational computing convention, | listened to Rita Coiwell, director of the National Science
Foundation, give a presentation on information technology. Colwell earned a Ph.D. in microbiology from the
University of Washington and has an annual budget of $4 billion.

I asked her to telt about her own experiences in science and what educators can do to encourage girls to
pursue careers in science. She responded by E-mail.

Rittenbach: “What or who influenced you to become a scientist?”
Colwell: “There were several influential events/pecple that quided me into the science path. Having many
physicists and engineers visit my home while | was growing up triggered the notion of scientists as folks who
ask the ‘bigger questions.” (My older sistar married a Dutch-bom physicist.) Then there was my education at
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Purdue University, which led me to microbiology—mainly because of an excellent professor of bacteriology, Dr. Dorothy Powelson—
a rare creature. . .a woman professor.”

RHittenbach: “What can teachers in the elementary school do to promote science for gils?”

Colwell: "Encouragement and attenticn help a lot. Also, teaching that actively involves gitls in ‘discovery-hased' learning can be
inspirational.”

Rittenbach: “What are the present impediments to science leaming for women?”

Colwell: “The major ones are sociclogical and cultural. These include the absurd notion that ‘girls aren't good in math and/or sci-
ence,’ that ‘science is for boys,” and that science and engineering are ‘not feminine.’ These deflect girls away from science and en-
gineering and restrict their access to high-paying jobs and careers with excitemant and power, power to control one's own lita. Fi-
nally, teachers (usually woman) who are not educated in science and engineering only serve to reinforce these invalid messages.”

Rittenbach: “As a scientist, what has brought you the greatest satisfaction?”

Colwell: 'The satisfaction of discovery, the wonderful satisfaction of having one's own hypotheses fulfilled by exparimentation,

data gathering, and data analysis. . .to contribute to the understanding of nature and to be able to improve the health and welfare
of fellow human beings.”
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