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ENCOURAGING FEMALE INTEREST IN SCIENCE. AND MATHEMATICS. N. G. Barlow, Lunar and 
Planetary Institute, 3600 Bay Area Blvd., Houston, TX 77058. 

The United States has begun a new initiative to improve the science literacy of our students. 
Classroom curricula are being rewritten with an increased emphasis on the understanding of concepts 
rather than memorization of facts and figures. Studies have shown that students learn more when they 
are actively invoked in a project. Science fairs and science camps have been the traditional means by 
which students have participated in science activities beyond the classroom environment. However, 
studies reveal that young women and students of various ethnic backgrounds have not participated as 
fully in these activities as white males, either because they have not been informed about the event or 
more commonly because they have not been encouraged to participate by parents, teachers, 
counselors, and other adutts. Today a number of programs are being offered specifically for these 
groups which have traditionally been underrepresented in scientific and engineering fields. Examples of 
such programs for young women are Expanding Your Horizons workshops, programs with Girl Scouts, 
Girls Clubs of America Operation SMART program, and mentoring programs initiated by various 
professional women's organizations. 

Generating enthusiasm for science and mathematics in our young people must begin long 
before secondary school and college if we are to succeed. Children up through about the 4th grade 
level tend to be very excited by science, particularly dinosaurs and space exploration. However, a 
recent study of 3000 students in grades 4 through 10 across the United States indicates that both boys 
and girls tend to lose interest in science and mathematics during this time period (1). In elementary 
school, 75% of the girls and 82% of the boys said they 'liked' science, but by high school only 63% of 
girls and 75% of boys agreed with that statement. Similar declines are seen in mathematics: 81% of 
girls and 84% of boys like math in elementary school, declining to 61% of girls and 72% of boys in high 
school. The study also found that a strong sense of self-esteem is correlated with favorable impressions 
of mathematics and science for both girls and boys. 

Faced with these statistics, many scientists are involved in efforts to improve science education 
in America Before these efforts will be successful, however, three common myths must be laid to rest. 

(1) Astronomy cannot be taught to elementary school students because it is roo technical. Space and 
space exploration are fields which excite young children. We can capitalize on the visual aspect of 
planetafy science and astronomy to further the inherent interest these children have in their 
surroundings. In addition, basic concepts such as the organization of the solar system, the relative sizes 
of the planets, the cause of seasons, and basic geologic processes operating on the planets and moons 
can be taught to the students through numerous creative hands-on activities. 

(2) Students are being encouraged in math and science in order to produce more future scientists and 
engineers. The vast majority of students will not become engineers or professional scientists. However, 
they will be the voters (and some will be the politicians) of the future and thus have input into the funding 
of science programs. Our main goal should be to produce a scientifically literate population who will see 
the opportunities and benefits of a strong science program. 

(3) Special programs are not necessary for those groups who have been traditionally underrepresented 
in the technical fields. Women constitute approximately 10% d the astronomy and planetary science 
communities; the numbers of ethnic minorities such as African-Americans and Hispanics in these fields 
is even lower (2). Many people argue that gender-only or race-only scientific programs and activities 
should not be encouraged since we live in an integrated society and we all need to learn to work 
together. This would be fine if the educational opportunities were equal among women, ethnic 
minorities, and white males. Unfortunately, numerous studies indicate that women and minorrty students 
do not receive the same quality or quanttty of education that white males do (3). Special science 
programs geared toward specific groups show these students that science is fun and relevant to their 
daily lives while often providing them with role models. Students also tend to participate more fully in the 
activities when they are in a group of their peers-for example, in mixed gender situations, many girls are 
afraid that they will be unattractive to the boys if they act too interested or do better in science and math 
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than their male colleagues. We often think this situation no longer exists in the 1990's, particularly when 
we use our own children as our guidelines. Unfortunately, this situation is still much too true for the vast 
majorty of students who do not come from enlightened families such as our own. Special programs for 
the groups traditionally underrepresented in the sciences help to overcome many of the notions which 
keep these students from fully participating in, understanding, and enjoying science. 

Several scientific programs aimed specifically at young women have been initiated in recent 
years. Often they have originated through partnerships of women's organizations and schools or Girl 
Scouts/Girls Club. The four programs described below are just a sampling of the ways in which young 
women are being acquainted with the joys of science. 

(1) Expanding Your Horizons. Expanding Your Horizons (EYH) workshops were first organized by female 
scientists in the 1970's following a study by a University of California Berkeley sociologist which found 
that only 8% of college freshmen women had the necessary math background to pursue technical 
careers (compared to 50% of freshmen men). EYH workshops are one-day events where young women 
(generally intermediate school aged students) have the opportunity to participate in hands-on 
workshops dealing with various areas of science. The workshops are conducted by female scientists 
and engineers, who not only lead the activities but also talk with the young women about academic 
preparation, salaries, future opportunities, and any other topics the girls have questions about. 

(2) Girl Scouts. Girl Scouting is more than just selling cookies these days. Increasingly, Girl Scout 
councils are taking advantage of opportunities to expose the scouts to math and science programs. The 
Lunar and Planetary Institute has had considerable success working with the San Jacinto Girl Scout 
Council in offering 'Youth in Space', a program for 7th and 8th graders which provides the scouts with a 
weekend of planetary science activities. The scouts learn about our solar system through many hands- 
on activities, then focus on the Martian environment in order to produce their final project: a Mars base. 
Other organizations, such as the Association of Women Geoscientists, also work with Girl Scout 
Councils to provide opportunities for young women to experience science beyond the classroom (4). 

(3) Girls Clubs. Girls Clubs of America have instituted a program called Operation SMART, which 
encourages every girl in Science, Math, &d Relevant Technology. The program has three components, 
one for elementary students (ages 6 to 1 I), one for early adolescents (ages 11-14) and one for high 
school students (ages 14-18). The elementary and earty adolescent components utilize a variety of 
materials and activities to emphasize scientific inquiry, exploration, empowerment, and equity. The high 
school component also incorporates a more rigorous science content and career preparation materials. 
The Girls Clubs also have forged partnerships with science centers to provide the girls with opportunities 
to interact with the scientific expertise provided through numerous community organizations. 

(4) Mentoring Programs. Numerous organizations have initiated sciencelmath mentoring programs. 
Several branches of the American Association of University Women have begun such mentoring 
programs with local junior high and high schools. The Association for Women in Science has initiated 
nationwide mentoring programs for female undergraduates. These programs provide young women 
with opportunities to experience science beyond the classroom environment and link them with women 
scientists and engineers who can answer their questions and help guide them during periods of 
decision making. 
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