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INTRODUCTION

Women and members of minority groups, markedly underrepresented in
science and engineering in this country, are an increasingly important
source of talent for maintaining world leadership in these areas. Re-
cent reports documenting this underrepresentation, prepared by NSF for
the U.S. Congress, have been limited to statistical descriptions of the
differences in participation rates. OSEP agreed to sponsor this work-
shop to explore what is known about the causes of the observed under-
representation and differential participation of women at all educa-
tional levels and about the patterns and causes of their differential
career development relative to men.*

Four commissioned papers covered critical parts of the educational
pipeline--precollege, undergraduate, and graduate education--as well as
postgraduation careers, and two researchers served as critical discus-
sants of them. As noted in the papers,** many factors influence the
underrepresentation of girls and women in science and engineering. 1In
general, the authors found that many students, teachers, parents, and
researchers imagine that the fields of science, engineering, and mathe-
matics are masculine and that differences in scientific ability amy be
attributable to gender differences. Specific findings include:

° College-bound women lack adequate preparation in mathematics and
physical science to pursue quantitatively-oriented science pro-
grams in college and, hence, quantitatively-oriented careers.

o Many colleges base admission on one's preparation in mathematics
and physical science and on Scholastic Aptitude Test scores, re-
ducing the pool of women eligible for admission to institutions
and to programs that focus on engineering and science.

() Less financial aid is available for women students in science and
engineering than for the male counterparts.

*OSEP and its predecessor, the Commission on Human Resources, sponsored
the Committee on the Education and Employment of Women in Science and
Engineering (CEEWISE) from 1973 until 1982. That committee's work
contributed significantly to the understanding of career differentials
discussed in this report.

**Throughout this proceedings volume, the views expressed by the au-
thors and other participants are those of individuals and are not to
be attributed either to the National Research Council or to the
National Science Foundation.
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nary,

Women enrolled in both undergraduate and graduate science courses
show diminished self-confidence.

Employers, whether in industry or academia, do not accommodate
women scientists and engineers who choose to put their careers on
hold briefly while giving birth and raising children.

The authors cited a number of societal, institutional, discipli-
and individual efforts that could contribute to the more equi-

table treatment of girls and women in science and engineering:

Concentrated attempts to improve the achievement in science and
mathematics of students--particularly, girls and members of ethnic
minority groups--beginning at the elementary school level. This
might be accomplished by a combination of inservice training of
teachers, the use of curricular materials that provide a more
balanced presentation of male and female scientists, the develop-
ment of strategies for educating parents about the opportunities
available to both boys and girls, and the availability of role
models who might serve as mentors.

Comprehensive institutional programs that include the following
elements: recruitment, retention, employment, and evaluation.
Participation by industry, professional societies, and the govern-
ment in activities involving women in engineering. Such partici-
pation would include funding (1) to evaluate successful programs
as well as to implement them more widely and (2) to influence
women's participation in science programs at all levels.

Besides research findings, participants were asked to specify im-

portant areas for future study based on an evolving understanding of
these issues. The following unanswered questions should be studied:

What determines one's early development of interest patterns and
self -perceptions about ability in science and mathematics?

What characterizes successful precollege intervention programs
and successful programs designed to encourage greater admission
and retention of women in college engineering courses?

How can change be effected in society's attitude toward women's
roles in the work force and the subsequent change of women's
attitudes about and awareness of science and engineering as
career fields open to them?

What are the structural barriers to women's pursuit of graduate
education in mathematics, the sciences, and engineering?

How different are the career aspirations of women and men scien-
tists and engineers? What is the relationship between career
aspirations and career attainment?

The workshop provided an opportunity to review the issues in

depth. It is hoped that this volume will clarify them and help to
shape intervention strategies to increase women's participation and
status in these important fields.

Linda Dix
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OVERVIEW OF PRESENTATIONS

The workshop papers focus on precollege, undergraduate, and grad-
uate education and on career development. Each examines levels of
women's participation and deals broadly with questions of ability, per-
formance, and environment. In dealing with these questions, the au-
thors discuss the adequacy of the research base in identifying the
factors associated with less participation and differential achieve-
ment.

The Kahle/Matyas paper describes institutional and non-institu-
tional environments at the precollege level that discourage female
participation in science and engineering through male stereotypes and
role models and through teacher, counselor, and parental expectations
of greater achievement for males. Differences in parental expectations
and the stereotyping of scientists as male are established by the time
children enter kindergarten. Once in the school system, girls are
confronted with an educational system that favors male learning styles
(competitive) over female learning styles (cooperative), teachers who
interact more with male students than with female students, and the
use of sex-biased texts. Research indicates that girls 1lose
confidence in their mathematical abilities in the first years of
schooling, relative to boys of equivalent ability, and that this
pattern persists. Lack of confidence influences the selection of
advanced courses in mathematics and science, ©participation in
extracurricular science activities, and achievement test scores.

The LeBold paper finds that despite the enormous advances made by
women in undergraduate science and engineering enrollments and degree
attainment, women remain underrepresented in many fields--especially
in the physical sciences and engineering. The paper examines possible
causal factors. One is the number and proportion of women with the
necessary quantitative and computer backgrounds to enter these fields.
While the gender gap in this area may be narrowing, the LeBold paper
indicates a growing disadvantage for women with regard to their
computer backgrounds. Another causal factor is that career opportuni-
ties in business and the professions are attracting women who might
otherwise pursue science and engineering careers. Possible factors
include the discontinuation of industrial, federal, and foundation
programs to attract underrepresented groups to science and engineering

Copyright © National Academy of Sciences. All rights reserved.
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and the absence of a critical mass of peers at some institutions in
selected physical science and and engineering fields.

Field differences are also an important factor in patterns of stu-
dent support at the graduate level. In her paper, Lilli Hornig ana-
lyzes what is known about patterns of student financial support, how
those patterns affect female and male graduate students differentially,
and the large and critical data gaps that exist. Under the headings
"ability," "access," and "motivation," Dr. Hornig reviews the factors
affecting persistence of male and female graduate students in science
and engineering. She notes that while some documented ability differ-
ences favor women and some favor men, the apparent financial disadvan-
tage in graduate support for women and the lack of equal incentive in
the opportunity structure of science and engineering careers may be
explanations for their continued underrep- resentation in these fields.

Data on differential career achievements in science and engineer-
ing, presented by Harriet 2Zuckerman, show that women lag relative to
men in promotions, salaries, research performance, and receipt of
awards and that women are more frequently under- or unemployed. 1In
industry but not in academia, where men and women doctorates .are
equally apt to become assistant professors, differences in career
development begin with disparities in first jobs between males and fe-
males of equal educational backgrounds and abilities. Later, differ-
ences widen, always favoring males, as the careers of the men and women
in any age group progress. There has, however, been some narrowing of
the overall gap between men's and women's careers over the past several
decades. 2Zuckerman describes four classes of possible reasons for the
observed disparities: (1) differences in measured ability; (2) d4if-
ferences arising from social selection based on gender discrimination
and role performance; (3) differences arising from self-selection based
on family roles and extent of career commitment; and (4) differences
that are the result of accumulation of advantage and disadvantage.
She finds that the evidence documenting the validity of each of these
classes of reasons is ambiguous--largely because of the complexity,
incoherence, and partial nature of the available data--but favors the
explanation emphasizing accumulation of advantage.

Copyright © National Academy of Sciences. All rights reserved.
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EQUITABLE SCIENCE AND MATHEMATICS EDUCATION:
A DISCREPANCY MODEL

Jane Butler Kahle and Marsha Lakes Matyas

Introduction

A 15-year-o0ld girl in rural America once said, "There are some
women scientists; but men have been in it longer. Women can do the
same job as men. They may have a different way of thinking and might
improve science® (Kahle, 1985:68). Her words were fortuitous because
they were spoken a few days before Barbara McClintock won the Nobel
prize for 1looking at maize in a different way and for thinking about
genetics in a different manner. McClintock's work, unrecognized and
even scorned for decades, epitomizes the concern that not only indi-
vidual women but also the scientific community and society as a whole
suffer because of a lack of equity in science and mathematics educa-
tion. Perhaps Maria Mitchell, one of the first women to be recognized
as a scientist, said it best:

In my younger days, when I was pained by the half-educated,
loose, and inaccurate ways which we (women) all had, I used
to say, "How much women need exact science," but since I
have known some workers in science who were not always true
to the teachings of nature, who have loved self more than
science, I have now said, "How much science needs women."
(Maria Mitchell's presidential address to the Third Congress
of Women in 1875; quoted in Rossiter, 1982:15)

Over a century later, as the McClintock story dramatized, science
and engineering still need women. Study after study in the developed
Western world suggests that girls and women receive very different
educations in mathematics and science than boys and men do. Some of
the differences are subtle; others are overt. This paper examines
both types from preschool to college, focusing on differences in edu-
cational settings while acknowledging the impact of cultural, socio-
logical, and environmental factors upon educational institutions.
Using McCune's (1986) model of desegregation (Pigure 1), it proposes
that today (1) equal access is accepted and (2) once a student is
enrolled, equal treatment is assumed. However, equal outcomes have
not been achieved in science and mathematics education.

Copyright © National Academy of Sciences. All rights reserved.
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SOURCE: S. McCune, Bridging the Gap Through Responding and Restructur-
ing, paper presented at the Bridging the Gap Seminar, McRel Sex Equity
Center, Kansas City, February 1986.

Figure 1 Levels of desegregation.

The Discrepancy Model

That proposition will be developed by employing a discrepancy
model that first examines the ideal state (in this case, what consti-
tutes equitable science education). The ideal state is constructed
from objective evidence prior to the description of the actual state,
today's science and mathematics education. And, last, the pathway
from the actual to the ideal is delineated. 1In developing the model,
a search of the work of experts from a variety of fields--for example,
mathematics, science, education, sociology, and psychology--is a pre-
requisite, for the ideal state must not be based on opinion. Rather,
it should be developed from the vast array of research and writings
available. The actual state, too, is built from the writings of a
variety of experts, including classroom teachers, science and engi-
neering professors and educational researchers, education researchers,
industrial managers, and professional colleagues. Brick by brick the
actual state is constructed. Then, the two states are compared.
Eventually, the goal is an evolution from the actual to the ideal state
or from inequitable to equitable education in science and mathematics.

The Ideal State of Science and Mathematics Education
Researchers who have sought to identify factors 1leading to
excellent and equitable science and mathematics education and who have

analyzed curricula, teacher behaviors, and classroom climates concur

6
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that an ideal science or mathematics classroom or curriculum equally
benefits all students. After conducting a 6-month case study of a
Colorado science teacher noted for her success in motivating girls to
continue to study science, a researcher summarized that premise:

I think that rather than identifying a teacher who con-
sciously encourages females in science, we have simply
identified a very good teacher, whose talent, commitment,
and rapport with her students combine to make the study of
science an interesting and enjoyable endeavor. (Kahle,
1983a:26)

In science, particularly, reaching the ideal state is hampered by
the prevalent, and perhaps irrelevant, popular image of science, which
will be described in the actual state. For now, let us agree that in
the ideal state science as well as mathematics will have factual rather
than romanticized images. Both, in the ideal state, will be charac-
terized not as the objective discovery of truth but rather as very
human and humane endeavors. One result of a more accurate character-
ization of science will be a change in science's image:

(The] view of scientific activity, in which a range of
interpretations is seen as central, not as abnormal, and in
which people are allowed to express and justify different
points of view, [(will] be much less sexist than the existing
stereotype. (Harlen, 1985:545)

In both disciplines, understanding, rather than absolutes, will be
emphasized. Creativity and social discourse will become an integral
part of school science and mathematics as they are in actual science
and engineering.

Elementary School

The opportunity for children to experience science activi-
ties exists at the elementary school 1level perhaps more
readily than at later stages of education. If we wish to in-
crease girls' access to science, therefore, science at this
early level has a vital part to play. (Harlen, 1985:545)

Many have arqued that the elementary school is the critical place for
change: change in formal and informal science and mathematics cur-
ricula, change in classroom instruction and interactions, and change
in school structure and socialization. Although, compared with sec-
ondary schools, fewer studies or intervention projects have been con-
ducted at the elementary level, a pattern for change is beginning to
develop, one which indicates the ideal situation of tomorrow.

The Curriculum. The anomoly exists that one ideal type of curriculum
for elementary school science has existed for several decades, yet it
is little used, and if implemented, it is frequently misused. That is

7
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the student-centered, activity-based curricula of the 1960s and 1970s:
SCIS, Science Curriculum Improvement Study, and SAPA, Science, A Pro-
cess Approach. They have faded from classrooms for three primary rea-
sons: teachers have not understood the scientific principles that the
materials promulgated, classrooms have not been organized for small
group interactions in science, and schools have not provided the
equipment or the scheduling required. However, recent analyses make a
strong case for their redemption in the ideal state. For example, a
review of 34 evaluative studies indicates that children using the
"hands-on" curriculum achieved better on every measure of achievement
than did those children studying "textbook®" science.

In fact, one analysis of 13,000 children in 1,000 U.S. classrooms
has demonstrated that children who have experienced the innovative
materials surpass those who have received traditional instruction.
They achieve higher on measures of science processes, creativity,
perception, logic, development, science content, and mathematics. 1In
addition, the opportunities provided by the "hands-on" materials for
experimentation--as well as for handling instruments, for making
measurements, for observing natural phenomena, for collecting data,
and for making interpretations--have the potential of producing equal
outcomes.

Study after study documents that girls and boys enter elementary
school with equal interest in science but with unequal experiences in
science (Iliams, 1985; Kahle and Lakes, 1983; Kelly, 1985). The
"hands-on®" curricula not only provide opportunities for the experien-
tial background needed by all students for secondary and tertiary sci-
ence courses, they also provide girls with experiences not readily
accessible to them otherwise. As Iliams has stated, "Girls are less
likely than boys to make up the education deficiency in out-of-school
experiences" (1985:79).

A group of science and mathematics teachers in independent schools
has suggested aspects of the ideal mathematics curriculum. For ex-
ample, problems will be related to everyday financial decisions;
parents will be encouraged to involve girls in family decisions; and
practice with decoding "word problems®" will be integrated into the
reading curricula.

In addition to an activity/process/child orientation, elementary
science and mathematics curricula in the ideal state will have the
following characteristics, according to Whyte (1984):

@ Activities that begin with everyday phenomena as starting

points;
@ Activities that foster cooperative, rather than competitive,
investigations;

® Texts and other materials that show some girls and women in
active roles and some boys and men in nurturing roles;

® Activities that encourage all children to be involved in
risk-taking situations;

® Content that is success, not failure, oriented;

® Content that is based on values related to interaction and
equilibrium, rather than on values related to control and
dominance; and
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® Texts, materials, and examples that use both male and female
prototypes.

In addition to substantive curricular changes, elementary science as
well as mathematics in the ideal state will be taught in "prime
time"--that is, in the morning, which has traditionally been reserved
for "important subjects®" such as reading, spelling, and arithmetic.

The Classroom. Partly as a result of the process curricula and partly
because of changes in the education of elementary teachers, instruc-
tional interactions and teacher behaviors will be different also. Some
of the suggested changes are firmly grounded in recent research. For
example, an analysis of "desired" versus "actual®" activities in science
reveals that elementary-age girls wish to do many more things than
they have actually done (Kahle and Lakes, 1983). Teachers, cognizant
of such studies, will provide opportunities for girls to use scales,
magnifying glasses, balances, telescopes, and microscopes.

A classic experiment--conducted by Rennie, Parker, and Hutchinson
(1985) in western Australia--demonstrates the effectiveness of innova-
tive in-service training upon student outcomes. Briefly, they provided
matched pairs of elementary teachers, both male and female, with
intensive training in the skills of teaching electricity as well as
with information about nonsexist teaching. A comparable group
received only the skills training. Their results indicate the
efficacy of changing teaching behaviors to effect changes in student
attitudes. They found "a slight but consistent tendency for students
in the Experimental Group classes to perceive girls as more competent
with electricity than did students in Control Group classes®" (Parker,
1985:12). When they asked the Year 5 children if they could become
electricians, 90 percent of the boys in both the experimental and
control classes responded positively, while 85 percent of the girls in
the Experimental Group said "yes" compared to only 70 percent of the
girls in the Control Group (Parker, 1985).

Their study illustrates the effect of experience on both attitudes
and self-confidence. 1In three different countries, definitive studies
have shown that experience makes the difference; that is, boys and
girls express similar interest in topics with which they have had ex-
perience (Kahle, 1985; Parker, 1985; Smail, 1985). Therefore, instruc-
tional interactions in the ideal state must provide experiences with
the equipment and instruments of science and with the models and the-
ories of mathematics rather than with their facts. One practical
change is that in the ideal classroom, boys and girls will have equal
access to the equipment and resources for science and to the models
and resources for mathematics. Harlen (1985) noted other instructional
interactions that the ideal classroom would include:

® Assigning boys and girls equally to tasks that involve 1lift-
ing, carrying, tidying, and cleaning up;
® Promoting cooperative, not competitive, grouping of students
for science and mathematics;
® Prohibiting the practice of "calling out" answers to teachers'
questions;
9
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@ Initiating more wait-time for girls' responses;

® Monitoring nonverbal behaviors, such as loss of eye contact or
rapid nodding, which encourage girls to cut short their
responses; and

® Engaging girls as often as boys with both positive and nega-
tive feedback concerning their intellectual performances.

Elementary teachers do not consciously promulgate sexism in their
classrooms; rather, their unplanned teaching acts may lead to such be-
haviors and practices. 1In the ideal state, teachers will be cognizant
of the effects of such unplanned teaching acts and, therefore, be able
to monitor them. Teachers not only verbally communicate their expec-
tancies by more frequently calling and/or praising students for whom
they hold high expectations, they also communicate them, perhaps more
powerfully, in nonverbal ways. In the ideal state, teachers will
expect comparable work and behavior from both boys and girls and will
reward both in similar ways.

The School. Changes are needed in the elementary school as an insti-
tution in the ideal state. Basically, convenient management techniques
that consistently separate children on the basis of sex will be
avoided. For example, students may be lined up according to the alpha-
bet rather than by gender. Or they may be separated by hair or eye
color, by handedness, by reading group. On both the playground and in
the classrooms, areas should be specified for quiet and adventurous
activities, and both boys and girls should be encouraged to partici-
pate in both types. Older boys as well as girls should be assigned to
assist with younger children. The school in the ideal state will
provide an optimal setting for science and mathematics instruction
because there will be equity in the corridors as well as in the class-
rooms.

Secondary School

Of all the stages of life, adolescence is the most volatile
--full of promise, energy, and, because of newly achieved
freedom and potency, substantial peril. 1In its freshness,
adolescence is attractive. 1In its enthusiasms, it can be,
to older folk at least, exhausting. For most people, it is
pivotal: it is the time of life when we find out who we are
becoming, what we are good at, what and who we like. What
happens in these years profoundly affects what follows.
(Sizer, 1984:1)

In the ideal state as well as in the real one described above by
Sizer, secondary schools and their classrooms of mathematics, biology,
chemistry, and physics are pivotal in terms of retaining students in
science and engineering; for one's failure to enroll in either science
or math firmly, if not permanently, closes future laboratory doors.
First, the description of ideal secondary science curricula, classes,
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and schools is derived from the findings of three recent major studies,
one in the United States and two in the United Kingdom. Next, a com-
parable description will describe the ideal state of mathematics in
secondary schools.

In science, a national study under the auspices of the National
Association of Biology Teachers (NABT) identified and observed biology
teachers who were successful in motivating tenth-grade girls to elect
optional physics and chemistry courses (Kahle, 1983a, b). Selected
teachers from Maine to California were observed, parents and princi-
pals were interviewed, and past and present students were surveyed.
Approximately 395 children of all races and from varied backgrounds
participated in the study, conducted in diverse communities across
America. It provided a composite picture as well as a collective pool
of data from which commonalities were identified and generalizations
were made. Indeed, the study described facets of the ideal
curriculum, teacher, classroom, and school.

One of the projects in the United Kingdom, Girls in Science and
Technology (GIST), was action-based research--that 1is, its teacher
participants were actively involved in the intervention program
(Kelly, et al., 1984). GIST involved 10 comprehensive schools in the
large manufacturing environs of Manchester and studied more than 2,000
children from the time they entered lower school (age 11) until they
made their subject choices at age 14. Although its findings portrayed
the actual classroom and school, the research team developed some
ideal curricula and hypothesized about ideal situations.

The last study, also from the United Kingdom, differed from the
first two in that it dealt with interpretation rather than actual
intervention. Two researchers, Johnson and Murphy (1986), interpreted
the results of the national APU survey in order to suggest ways to
improve science education for girls. Their suggestions, too, portend
the ideal state.

The Curriculum. Although the ideal curriculum will be derived from
all three studies, it will be filtered through three factors shown to
influence subject choice: interest (significantly more important for
girls than for boys), previous performance, and career value.

The GIST project developed and tested new curricula as part of
its 4-year study; that is, when the teacher-participants requested new
or different materials, they were developed. Curricular materials
were designed to be what Jan Harding (1985) has called "girl-friendly
science." That is, they had the following characteristics:

@ Focused on relationships as well as rules,

® Focused on people as well as machines,

e Developed a pragmatic rather than a dogmatic approach,

@ Viewed the world as a network rather than a hierarchy of
relationships,

e Emphasized the aesthetic as well as the analytical as-

pects of science, and
® Focused on nurturing 1living beings as well as on con-
trolling inanimate things. (Smail, 1984:27)
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Figure 2 Concept map of a lower-school science curriculum based on
the human body.

The proposed curriculum would cover three years of general science from
about ages 11 to 14. Topics in physics, chemistry, and astronomy as
well as basic biology would be included under the rubric of human
biology (as shown in Fiqure 2). The GIST researchers and teachers
used .the human body as the integrating topic because an initial survey
demonstrated that it was the only science topic among eight choices in
which ll-year-old boys and girls both showed a high interest, as shown
in Table 1.

The GIST project, as well as the other two, also proposed the in-
tegration of the actual contributions of women scientists into the
curriculum. In addition, both British projects stress the inclusion
of "tinkering®" activities in order to overcome the lack of such expe-
riences by girls. The results of both the GIST and the NABT projects
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TABLE 1: Expressed Interest in Science Topics by ll-Year-0ld Students

in the GIST Project (in percent)

Girls Boys
Human body 25.7 Rockets and space travel 19.9
Birds 21.8 How cars work 18.1
Seeds 21.2 Human body 15.2
Pond life 14.0 Birds 11.7
Rocks/fossils 10.3 Pond life 11.2
How cars work 3.5 Seeds 10.3
Chemistry set 1.9 Rocks/fossils 9.1
Rockets and space travel 0.6 Chemistry set 4.5

SOURCE: B. Smail, Girl-PFriendly Science: Avoiding Sex Bias in the

Curriculum, London: Longman, 1984, p. 13.

demonstrate that the ideal secondary science curriculum must provide
experiences with rotating three-dimensional fiqures in space, with
drawing and conceptualizing three-dimensional forms, and with pro-
jecting curvilinear distances and outcomes. Such experiences increase
a child's visual-spatial ability. Since girls usually have less expe-
rience with the toys, games, and activities that enhance spatial abil-

ity, opportunities must be constructed in the curriculum.

The GIST

project has revealed that although boys initally score better on spa-
tial ability tests, the enrollment of girls in one technical craft

course eradicates the gender difference (Kelly, et al., 1984).
All three projects concur that extensive laboratory

work is

needed in the ideal curriculum. The laboratory builds upon two facets:

(1) interest and (2) experience. Perhaps a 15-year-old
Louisiana described the interest aspect best when she said,

girl in

I enjoy working with microscopes. We had a cow heart and
we opened it up. ([We)] looked in the microscope at the dif-
ferent parts of the inside of the heart and I enjoyed that.

(Kahle, 1985:54)

The need for experience with the actual tools and techniques of science
is supported by the findings of all three major studies. Boys as well
as girls express anxiety if they do not have sufficient past per-

formance against which to gauge future success. For example,

the NABT

study found that girls express little anxiety about focusing a micro-
scope with which they have had experience but great anxiety about wir-

ing an electric circuit for which they have had none. Boys,

on the

other hand, express concern about taking the temperature of a 1living
organism, a technique with which they have had less previous experi-
ence. In addition, the GIST project suggests that the image of science
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as dangerous inhibits girls in partaking equally in some science expe-
riences. Safety precautions in the ideal curricula, therefore, will
be expressed in a routine, nonalarming way.

The NABT study suggests that the ideal science curriculum will
also feature alternative and supplementary materials, teacher-developed
materials that include examples and exemplars drawn from the common
experiences of girls (sewing machines and volleyball) as well as those
of boys (cars and football). 1In addition, the NABT study indicates
the value of career information in ideal curricular materials. For
example, over two-thirds of the children in the NABT study noted that
career information was important. All of the studies recommend two
basic changes in science curricula. First,the lack of sexism in pub-
lished texts and in teacher-prepared materials as well as in teacher
examples, language, and humor will be important. And, second, an in-
fusion of informal counselling activities that provide both science
and technological career information will be a prerequisite.

Participation in science hobbies and science-related extracurric-
ular activities is an excellent predictor of high s8chool science
interest (Hasan, 1975; Wright and Hounshell, 198l1) and of later under-
graduate and graduate work in science (Neujahr and Hansen, 1970). 1In
the ideal state, male and female students will participate equally in
science and mathematics extracurricular activities and will have
opportunities to encounter science and engineering role models of both
sexes.

The Classroom. The NABT study focused primarily on teaching behaviors
and instructional strategies that encourage girls as well as boys to
continue to study science and mathematics. A subsequent study analyzed
the practicality of extending its findings to the practices of other
teachers. Combined, the two projects provide a perspective on both
what is preferable and what is practical in the ideal secondary science
classroom. Specif