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Ces cinq iiernieres annees, differentes
etudes ont ete pubfiees sur les aptitudes et la
reussite des femmes en mathe171atiques, en
science et en technologie. Ces etudes mont
rent que les filles choisissent de ne pas se
diriger vers les domaines scientifiques, et
qu'il y a une disproportion tres nette entre
le pourcentage des femmes inscrites dans les
programmes d'etudes superieures scientifi
ques, et leurs aptitudes. Cest pourquoi le
monde de la science est encore un monde
mascufin. Cette situation n'est cependant
pas ineluctable: l'auteure recommande cer
taines strategies pour encourager la parti
cipation feminine en mathematiques, en sci
ence et en technologie.

Through the early spring bleakness of
northern Europe, a low cream-coloured
Lancia streaks at perilous speed en
route from Sweden to England. The
driver is a beautiful woman with large,
deep-blue eyes, delicately fair skin, and
shoulder-length black hair showing a
few traces of silver. On the seat beside
her, set casually in a disarray of scarf,
sunglasses, topcoat, handbag, choco
late, and a jar of yogurt, is an unexcep
tional-looking carton containing careful
ly packed, highly virulent research
organisms. She negotiates successive
border crossings without incident or de
lay as she responds to officers' ques
tions with widened sparkling eyes,
whimsical comments, and irresistible
charm. On reaching London, the car
goes directly to a research laboratory,
and she commits the harmless-looking
carton to the care of research scientists,
with directions for its use.

The woman is a scientist whose dis
tinction is recognized throughout the
scientific world. Born in the United
States, she earned a Ph.D. in bio
chemistry there and proceeded to Cam
bridge where she earned another
Ph.D., in microbiology. She directs re
search projects in England and Sweden
and travels throughout the world in re
sponse to invitations to lecture.

This woman is one of the very few
women who have achieved distinction
in science. In Canada, the percentage of
women candidates for doctoral degrees
in mathematics, physical sciences, and
engineering is miniscule. In the United
States only 10 per cent of doctoral de
grees in mathematics are earned by
women; the percentages for physical

sciences are only slightly higher. Per
centages of women in advanced study
of science throughout the world show
similar limited participation.

Several compendia of research related
to ability and achievement of women in
mathematics, science, and technology
have been published in the last five
years. Among the conclusions reached
in these surveys are that gender differ
ences in mathematical ability and
achievement increase with age from
preschool to adolescence; significantly
fewer girls than boys choose mathe
matics and science options in senior
secondary school; and average and me
dian marks for girls who do elect these
options are higher than those for boys
at this level. This higher rate of success
for girls is attributed to the tendencies
for boys to take these courses and for
only the ablest girls to do so. In univer
sities, the majority of girls in science are
in biology, often preparatory to nursing
or medicine; significantly fewer study
mathematics, the physical sciences, or
engineering.

The world of science is still a man's
world. It remains so, not because
women are trying but failing to become
part of it, but because girls are aban
doning science in secondary school.
There are several theories about why
girls tend not to choose courses in sci
ence and mathematics: girls have less
innate potential than boys for achieve
ment in science and mathematics; socie
ty does not expect or encourage girls to
achieve as well as boys in these sub
jects; science is presented in schools in
ways more suited to boys than girls;
girls have less favourable attitudes to
ward science than boys. More succinct
ly, girls don't do science and mathema
tics because they can't; because they
aren't allowed to; or because they don't
want to.

The explanation that girls are not
allowed to pursue science and
mathematics is argued by those who in
terpret the situation in political terms.
They postulate that higher education,
particularly in science and mathematics,
leads to positions of privilege and pow
er and traditionally is the preserve of
middle and upper-class white males.
This argument is made explicitly in
"Science Education: Did She Drop Out
or Was She Pushed?" and is implicit
throughout the book, Afice through the
Microscope (London: Virago, 1980), in

which the article appears.
The other hypotheses are, in essence,

"nature-nurture" controversies, inextri
cably related and impossible to resolve.
When it is society's belief that boys are
good at mathematics, science, and tech
nology, while girls are not, and should
not be, girls have good reason for not
choosing the "masculine" subjects.

In earlier societies, the task of con
ditioning children for their gender roles
was accomplished by family and
church. In our society, the teaching of
family and church is reinforced by
many other powerful persuaders, not
the least of which are the reported find
ings of psychological and sociological
research to determine and define sex
differences. A range of character traits
and behaviours are deemed to be "mas
culine," and those traits and behaviours
thought of as opposite are assumed to
be "feminine." Qualities and be
haviours that society values, such as
ability in science and mathematics, are
identified as masculine; those that socie
ty undervalues or scorns are feminine.
These unacknowledged assumptions
underlie and shape research done to in
vestigate and identify sex differences.
One rarely hears of research that focus
ses on similarities between the sexes.
Just as social and sexual attitudes of
nineteenth-century middle-class Vien
nese society influenced Freud's theories
of human sexuality, so, too, much of
the psychological research to determine
sex differences is contaminated by
assumptions on the part of the resear
chers. Thus it has been guilty of male
bias in the selection of variables, in the
methods used, and in the interpreta
tions of its results; and it has had the
effect of reinforcing sex stereotyping.

Girls, then, are persuaded that they
do not have the ability to achieve excel
lence in mathematics and science and
that to pursue these areas of interest
will raise doubts about their feminine
identity. Sexual identity is the para
mount preoccupation and psychological
task of adolescence, that period when
high-school course selections are made.
It is also the period when girls' per
formance on tests of mathematical
achievement and disposition toward
mathematics show a decline.

During the past ten years, the con
cept of innate polar differences between
the sexes has lost ground to concepts
that virtually every sex difference, other
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than anatomical or physiological, is
attributable to conditioning and
socialization and that intrasex group dif
ferences are significantly greater than
intersex group differences. However,
the question of whether girls' ability to
do science and mathematics is equal to
boys' ability continues to be debated,
and most investigations of this question
focus on spatial ability. Some studies
find girls showing superiority or parity
on tests of spatial ability; others find
boys showing superiority. It has not yet
been proven, however, that spatial abil
ity is the only, or even the most signifi
cant, factor in a predisposition to
achievement in mathematics and sci
ence.

The lack of consensus on the ques
tion of sex differences in ability to do
science and mathematics is clearly de
monstrated in two issues of Science
magazine. The December, 1980, issue
published conclusions drawn from the
Study of Mathematically Precocious
Youth that tested almost ten thousand
mathematically gifted boys and girls
over a period of eight years and con
cluded that sex differences in mathe
matics result from superior male ability
in spatial tasks and that this superiority
is probably attributable both to heredity
(endogeneous) and to environment (ex
ogenous). In the April, 1981, issue,
somewhat acerbic correspondence from
distinguished scholars of various disci
plines in prestigious universities in the
United States and the United Kingdom
takes issue with every point.

Whether this controversy is settled
tomorrow or is carried on forever is of
little consequence to the current genera
tion of girls. The damage has been
done. These views received wide pub
licity in academic circles and, in over
simplified form, in news media. The
stereotyping is th us reinforced, and
girls continue to be affected by the
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same negative forces they have always
been subjected to. Girls gifted in
mathematics and science will suffer
gradual diminution of their potential
and erosion of their confidence, their
resolve, and their dreams of outstand
ing achievement in scientific research or
theoretical mathematics.

Studies have shown what happens to
girls in many mathematics classrooms.
Teachers expecting sex-related differ
ences in achievement treat boys and
girls differently. High-achieving boys
receive significantly more attention than
equally high-achieving girls and other
boys and girls. There is an observable
pattern: teachers expect differences be
tween male and female students; they
treat boys and girls on the basis of
these expectations; and students re
spond accordingly. A further negative
influence is exerted by parents who also
tend to have lower expectations for
their daughters than for their sons.

However much research is done to
determine sex differences in ability in
mathematics and science, it will not al
ter the fact that there are girls with
sufficiently high degrees of ability to
pursue successful careers in mathemat
ics, science, and technology. Even girls
with limited ability require some educa
tion in mathematics and science to
function successfully and responsibly in
their daily lives. That girls gifted in sci
ence and mathematics have the oppor
tunity to develop their potential is vital
not only to these girls but also to socie
ty as a whole. Science and technology,
dominated by men and governed by
attitudes and values traditionally identi
fied as "masculine," are directed by
commercial, industrial, and military in
terests. Funds made available for
medical, social, and environmental re
search are small compared to what is
spent on research that has commercial,
industrial, and military applications.

With an increased proportion of women
in prestigious and influential positions
in science and technology, attitudes and
values traditionally idpntified as "femi
nine" - nurturing rather than aggres
sive or combative, co-operative rather
than competitive - would direct re
search more toward human benefit.

How, then, can girls be encouraged
and helped to develop their abilities in
mathematics and science? Clearly, the
perception of mathematics and science
as masculine domains and of scientists
as men or "unfeminine" women must
be changed. To these ends, women's
groups have organized "media watch"
committees to protest whatever rein
forces sex-role stereotyping, and educa
tion committees to bring women scien
tists into the school for "Career Day"
presentations. Professional groups such
as Women in Science and Engineering
and the Science and Education Commit
tee of the Science Council of Canada
are providing career information to girls
and examining how mathematics and
science are presented in schools.

Research suggests that interest in sci
ence and mathematics should be stimu
lated and developed in early elementary
school and that senior-elementary cur
ricula should emphasize stimulating
and practical science activities. More sci
ence and mathematics graduates should
be encouraged to enter elementary
school teaching. Specialists from secon
dary-school panels might be given re
sponsibility for some of the science cur
riculum in elementary classes. Secon
dary-school science and mathematics
students could develop units of study
and present them to elementary classes.
Senior-elementary students, boys and
girls, could be challenged to make pre
sentations involving science and
mathematics to younger elementary stu
dents. In these ways, interest in
mathematics and science would be
stimulated, the acceptability of these
subjects as appropriate areas of interest
for both boys and girls established, and
girls' confidence in their abilities streng
thened sufficiently to withstand the
cultural forces that assail them so relen
tlessly just before and during adolesc
ence.

For many students, educational
aspirations are defined, with consider
able influence from parents, during the
transition from elementarv to secondary
school; and secondary-school course .
selections are made on the basis of the
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student's highest educational goal,
high-school graduation, a college diplo
ma, or a university degree. Intervention
at this junction is critical, particularly
for economically and culturally dis
advantaged students. Therefore, career
counselling presentations for students
and their parents featuring information
about careers in mathematics, science,
and technology, and stressing the
appropriateness of these careers for
girls as well as boys could be effective,
particularly in conjunction with in
formation about financial assistance
available for post-secondary education.

During high school, career work
shops and role-clarification groups
should be available for senior girls to
provide images and models of women
who successfully combine marriage and
career and of women who have not
had to produce offspring to be "fulfil
led." Also recommended is increased
collaboration between universities and
secondary schools to facilitate pre
college summer programs such as those
for gifted high-school students offered
by several American universities. Such
transitional programs would help re
duce the number of academically gifted
females who abandon formal education
upon graduation from high school.

Though it may appear contradictory,
one way of compensating for disadvan
tages suffered through sexist attitudes
and practices is to provide "girls-only"
classes in mathematics and science.
Girls are more comfortable, creative,
and productive in science and
mathematics classes where they are free
from comparison and competition with
boys. Studies in Britain show greater

participation in science and mathema
tics among students in all-girl schools.
A project carried out at the University
of Missouri-Kansas City providing a
first-year university mathematics pro
gram for women produced positive re
sults. The aIJ-female experimental sec
tion covered more material more thor
oughly than the regular sections; stu
dents helped and encouraged one
another; students and instructors alike
enjoyed the classes and formed strong
commitments to the group and its
achievements; and there was a much
higher enrolment of women from this
class than of women from non
experimental sections for subsequent
mathematics courses. Similar separate
sections or courses for girls at the
grade-nine and grade-eleven levels
would result in higher enrolment in
senior-secondary mathematics and sci
ence courses, in subsequent greater par
ticipation of women in advanced study
in mathematics and science, and in
wider recognition not only that girls can
"do" science and mathematics, but that
their involvement in these fields is
appropriate, desirable, and in the best
interests of society.

The highly publicized study, the con
clusions of which appeared in Science in
1980, produced data showing that 43
per cent of the top 3 per cent of stu
dents tested for mathematical achieve
ment were girls. This point was not
made in the report of the study, and
certainly was not publicized in the
popular media, nor was the implication,
that there are a great many girls gifted
with mathematical ability, explored.
This ignoring of findings encouraging

to girls is typical of research in sex dif
ferences. Rather than trying to deter
mine, identify, quantify, and explain
sex differences, researchers should
address more vital questions. Why is
the sex difference in achievement in sci
entific fields so large, when sex differ
ences in intellectual ability are so smaIJ?
What must be done to help girls and
women toward achievement com
mensurate with their abilities?

The brilliant woman sketched at the
beginning of this article is unique in her
gifts, interests, and style; and her
uniqueness is cause for rejoicing; but
her ability is not unique, nor should her
level of achievement be so rare.
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