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A few years ago, the Boston Globe published an article4 about women's aptitude
for computer science. The article was based upon an interview with Dr. M. Poplin
regarding research done at Claremont College, which indicated that women and men had
the same aptitude for computer science, but that women had significantly lower interest in
computers and other topics related to quantification. The discussion of possible reasons for
women's lack of interest in science contained such assertions as "science and [related] fields
... use numbers as their whole means of discovery" and "science ... doesn't deal with
subtleties."
As I read further in the literature on gender and science, I frequently encountered
a description of science which, like that above, bore little resemblance to the subject which I
knew and loved. Nor was I alone in this perception. Several women mathematicians who
participated in a conference in Montreals a few years ago commented on the distinction
between the stereotyped school mathematics and actual practice of research mathematics;
they emphasized that the distinctions of the gender difference theorists, which I will discuss
below, only applied to the stereotype. During a symposium on women and science at
Barnard6 last fall, virtually all of the women scientists spoke of their love for science and
their frustration at the difficulty they encountered in trying to share that joy with other
women. The remarks of one young student, who had changed her major from philosophy
to physics, were particularly poignant; she reported that she inevitably received a very
1 Preliminary version of an inv~ed talk to be presented in the symposium
the January, 1989 joint meeting of the APS/AAPT/AAAS in SanFrancisco.
2 Visiting member, 1988-89.
3 Permanent address.
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Please note the following abbreviations: AlP (American Institute of Physics), APS (American
Physical Society), AMS (American Mathematical Society), AWM (Association for Women in
Mathematics), APS (American Physical Society), CSWP (APS Committee on the Status of Women in
Physics).
4 The Boston Globe, pp. B42 & B44 (July 7, 1985).
5 Femmes et Mathematique ed. L. Lafortune, (1986). See esp., the articles by L. Burton [reprinted in AWM
Newsletter, 18, 17-21 (Nov.-D~c . , 1988) and 19, in press (Jan.-Feb., 1989)], and R. Mura [translated and
reprinted as "Feminist Views on Mathematics", AWM Newsletter, 17, 5-10 Jul.-Aug., 1987), and other articles
c~ed by Mura.
6 Women and the Natural Sciences conference at the Barnard Center for Research on Women, (New York,
November 14, 1988).
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negative reaction from her peers when she told them she was studying physics.
Unfortunately, these conferences were exceptional in their inclusion of women
scientists; more frequently, women scientists have been excluded from the discourse about
gender and science. As a result, a flawed picture has emerged based upon a supposed
dichotomy between a subjective, creative, intuitive, nurturing, feminine perspective, and
an objective, scientific, abstract, analytical masculine one. This picture is problematic, not
only because it is grossly inaccurate, but because it is incapable of generating the kind of
constructive criticism which might result in an improved scientific climate for women. It
is therefore imperative that we find mechanisms for increasing the interactions between
women in the physical sciences and women involved in gender theory and social science.
It is particularly important to have genuine discourse rather than the inclusion of only a
token few. It is also important to have a broad representation, i.e., women in the physical,
as well as biological, sciences; women in industrial research, as well as academic positions;
women in both administration and research; theoreticians and experimentalists; women at
various stages in their careers; and women actively involved in teaching science and
mathematics at all levels, as well as education specialists.
Before discussing the issues touched upon above in more detail, I would like to
explain why I consider the issue of stereotypes and misconceptions about science to be of
such great concern. It is well-known that fewer girls than boys study physics. In the most
recent data7 available for the USA, 26% of all male high school students study physics,
whereas only 14% of female students take physics. What I find particularly striking about
these figures is that the overwhelming majority of girls have made the decision not to
study physics before they have ever encountered a physics course or a physicist. (The two
are not equivalent; only 36% of high school physics teachers were trained with physics or
physics education as their primary specialty8. It is likely that less than 10% of all girls ever
take a physics course taught by a physicist.) Thus, their decision not to study physics must
be based upon whatever perceptions about the physical sciences, whether true or false, exist
in our society .9
One might, therefore, speculate on what benefits might result from earlier contact
with physicists. Surprisingly often, when I hear about a successful young woman physicist
or mathematician, I either know personally, or recognize the name of, her father.
Moreover, I recall seeing more substantive studies which indicate that successful women
scientists often have close relationships with fathers in science or related technical fields.
7 D. Bernstein and R. Czujko, unpublished AlP report. [I thank Dr. Bernstein for communicating this data to me
prior to publication, and for bringing the following report to my attention.]
8 M. Neuschatz and M. Covalt, 1986-87 Nationwide Survey of Secondary School Teachers of Physics, AlP
Report (1988).
9 The possible effect of science education in other fields is somewhat unclear. Except for advanced
mathematics, girls and boys take non-physics science courses in roughly equal numbers . . One might therefore
conjecture that dissatisfaction with these experiences discouraged girls from taking further courses, such as
physics. However, girls do pursue careers in other fields in much greater proportions. For example, some
mathematics departments report that 50% of BS degrees are awarded to women; and, every year since 1983, 20%
of the mathematics PhD's to US citizens were awarded to women [AMS Notices 34 700-701 (1987)].
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Unfortunately, a few authors have leaped to the conclusion that this is indicative of the
importance of a .lJlasculine influence, ignoring the obvious fact that, in a society where
most scientists are male, it is impossible to distinguish between paternal and parental
influence. In fact, there is some anecdotal data that children whose mothers are scientists
are also more likely to choose science as a career. Although it is clearly absurd to suppose
that exposing children to the physical sciences and scientists at a younger age would be
some kind of panacea, I believe the idea does have merit.lO
Because formal physics education begins in high school, even physics education
specialists rarely concern themselves with the earlier years. Recently, research
mathematicians have begun to pay more attention to issues involving elementary and
secondary education.ll There is some reason to believe that, even in the absence of
obvious gender-bias, good and bad educational practice may affect girls disproportionately.
Assume, for example, that boys are more disposed to explore things on their own. Then
boys and girls will respond differently if a computer is introduced into a classroom with an
untrained elementary school teacher. Thus, a differential could be created, even in a sexneutral educational environment without the stereotypes about computer culture which
prevail in our society. Conversely, I am aware of instances in which girls have benefitted
from special high-quality science education programs, which were not gender-specific. One
woman, who had participated in such a program in the post-Sputnik era, commented that
the effect on girls was more significant because the boys, unlike the girls, would probably
have become scientists anyhow.
There seems to be little doubt that we are facing a serious crisis in mathematics
and science education, and there are reasons to believe that the consequences of poor
education may be more serious for girls. Therefore, those who are concerned about the
under-representation of women in physics ought to pay more attention to fundamental
issues in education. I think it is unfortunate that those who wish to encourage more
women to study the physical sciences usually concentrate primarily on "intervention
programs". Such programs can be valuable and important. However, emphasizing special
workshops, "intervention", and "math anxiety" counseling for high school girls while
ignoring basic education issues, impresses me as expending as lot of effort trying to cure
what ought to be a preventable disease. Before leaving the subject of early education, I
would like to make a specific and somewhat idealistic suggestion. Many high-tech
companies have been sufficiently concerned about science education to make substantial
donations of money or equipment to their local school systems. Why not also donate
personnel? By this I mean that corporations provide release time and other incentives to
encourage individual scientists and engineers, who are interested in these issues, to work
10 Elementary school teachers, even those who are good at teaching the math and science portion of the
curriculum, are rarely trained as scientists. Because they don't have the same kind of enthusiasm for math and
science as those for whom science was the first choice, they cannot be expected to communicate this joy to young
children. Similar comments have been made by M. Davis [unpublished remarks at Barnard, Ref. 6; Dr. Davis is
Coordinator of the Scientific Literacy Project at the Center for Educational Leadership in New York City.] and L.A.
Steen, Science 237, 251-252 &302 (1987).
11 AMS Notices35 790-794 & 1123-1131 (1988).
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on special projects with schools, museums, girl scout troops, etc. I would like to emphasize
that, if such efforts are to be effective, a substantial number of male scientists must make a
commitment. One cannot expect the small number of already overburdened women
scientists to carry the ball; as in other aspects of child-related responsibilities, men must do
their share.
There is another aspect to the data above that is less obvious, but also significant.
Although the male:female ratio of high school physics students is about 2:1, almost threefourths (74%) of high school boys do not study physics! The boys who take physics are also
non-conformists. I live in a middle class suburb of Boston, an area which contains one of
the world's highest concentrations of academic institutions, research institutes, and high
technology corporations. Yet, the average man in my neighborhood is not a nuclear
physicist. Male mathematicians 12 often voice their discomfort at being the frequent
recipient of such comments as "so you're a mathematician - I always hated math" in social
situations. I think that it is important to realize that conformity, as well as masculinity,
may be an important component of the societal pressures which discourage girls from
studying the physical sciences. It is debatable whether or not, in a perfect world, 50% of
physicists will be women. However, it is certain that more than 50% of women will not be
physicists. The acceptability of physics as a career for a woman should not be dependent on
the percentage of physicists who are women. Unfortunately, our society seems more
tolerant of diversity in men, than in women. Boys more easily overcome the social stigma
of an A in physics or mathematics than girls.
My concern about the need for tolerating diversity makes me particularly
uncomfortable with much of the recent work in gender difference theory 13 , which is
sometimes superficially described as emphasizing the differences between men and women
instead of striving for equality. The problem with this viewpoint is that it ignores the great
differences between individuals within a given category, whether that category is defined by
gender, ethnic classification, or some other parameter, such as having a scientific career.
Significant differences between genders exist only when masculine and feminine are
defined in terms of narrow cultural norms, some of which may be peculiar to our Western
society. By introducing gender as a category for analyzing a subject one necessarily
emphasizes normative behavior rather than diversity. There is, therefore, a grave danger
that studying gender differences will merely aggravate the existing emphasis on conformity
to the norm, rather than encouraging women to pursue a greater diversity of interests.
In a similar vein, historians and political scientists have analyzed the effect on
such issues as the E.R.A. and other legislation of the long-standing division14 between
those who feel that "women's rights" means full equality with men as independent
12 See, e.g., J.A. Paulos, NY Times Book Review, p. 1 & 16 (Jan. 1 1989); R. Boas AWM Newsletter 16, 10
(Nov.-Dec., 1986).
13 C. Gilligan, In a Different Voice (Harvard Univ. Press, 1982). Although Gilligan does not address science
issues directly, others have tried to extend her work in this direction. See. e.g. the discussion in Refs. 4, 5, & 25.
14 See, e.g., D. Eng Iisch, NY Times Book Review p. 20 (Sept. 18 , 1988).
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individuals, and those who feel it should mean support for women in their traditional role
as primary child-rearers. I think that it would be healthy if the feminist debate were to
focus more on choice, instead of trying to find a single acceptable lifestyle for all women.
Thus, although I regard child care as a serious issuelS, I am uncomfortable with much of
the rhetoric about the subject. We need better child care so that women and men who wish
to simultaneously raise children while pursuing a demanding career are free to make that
choice - not because being a single woman scientist is a miserable fate, or because other
lifestyles are unacceptable. We need more women scientists as role models, not simply to
demonstrate that it is possible to have both a career and a family, but to make young girls
aware of the full range of opportunities open to them.
Despite the enormous importance of educational issues and cultural stereotypes, it
is clear that these issues do not fully explain the under-representation of women in the
physical sciences. The attrition rate for women is high at every stage of the pipeline.16
Therefore, I would now like to address the question of whether or not the physical sciences
are fundamentally inimical to women. It is one that I discuss with mixed feelings for, like
many women scientists, I have encountered both discrimination and extremely supportive
male colleagues in my 20-year career. The cumulative effect on an individual is primarily a
result of whether or not such critical people as thesis advisors, mentors, and department
chairs were supportive. Despite my concern about the problems I see many women facing, I
often find myself uncomfortable with those who view the scientific establishment as
infinitely corrupt and hostile to women. Let me explain with an example.
A few years ago, the APS published a memoir about the astronomer Beatrice
Tinsely17. It is delightful reading, and I recommend it highly. Dr. Tinsely was, for many
years, subject to severe discrimination and tawdry treatment by physicists in Texas, where
her husband was a professor. When she eventually decided to leave Texas, she had offers
of faculty positions at Yale, Chicago, and Cambridge to choose from. The inexcusable
actions of the Texas physics department stood in stark contrast to the overwhelming
majority of the astronomy community, who were enormously supportive. Yet, the actions
of those few Texans had a disproportionate effect on her life, constraining her career for
many years and contributing to the breakup of her marriage.
I think that this case is typical in the sense that a small number of bigots and
malicious people often have an enormous effect. Yet one has to ask questions about a
system which tolerates such behavior. Why are one or two people often allowed to block
an appointment or deny tenure? Although men are also sometimes treated unfairly,
women seem disproportionately affected. Moreover, it appears that they are also more
15 I do not, however, regard this as relevant to the question of under-representation of women in physics, as it
does not explain the much higher proportion of women in the biomedical sciences. Nor, as J. Conway [Science
242, 448 (1988)] has also commented, does it explain the lower percentages of women in science than in other
demanding careers such as law and medicine
16 See, e.g., S. Widnall, Science 241, 1740-1745 (1988).
17E. Hill, My Daughter Beatrice (APS, 1986); See esp. pp. 76-77.
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likely to leave the profession as a result of such treatment. We need to examine the reasons
for this, and find ways to deal with it. When women are denied tenure, do their mentors
and colleagues exert sufficient effort to encourage them and help them find another
position? Such questions are not unique to science, nor do I believe that scientists are
more, or less, corrupt than the rest of the human race. However, the scientific profession,
like the rest of our society, needs to ask whether or not it is guilty of complicity by not
taking stronger action in such cases.
One issue that has particularly concerned women mathematicians recently is that
women often fail to receive public recognition in the form of invitations to speak at
research conferences18 or serve on editorial boards. For example, there were no women
speakers in the symposium on American Mathematics Entering its Second Century at last
year's AAAS meeting. I suspect the situation may be similar in physics, and CSWP may
wish to examine this issue more closely. While travelling in Europe this summer I met a
women who immediately recognized me because I had been the only woman to give a
seminar in her (very large) mathematics department the preceding year! This issue is
significant, not only because of its effect on the careers of women scientists, but because it
reinforces the myth that there are no women scientists. Although the number of women
in the physical and mathematical sciences may be "few'', it is not negligible. The CSWP
roster contains over 3000 names and the A WM membership is over 2500. Contrary to
popular belief, there are a substantial number of women scientists, many of them with
significant accomplishments. We need to find more ways to make people aware of their
work.
Even when women do receive the visibility and recognition they deserve from
their scientific colleagues, they may not receive comparable recognition from those outside
the profession. Although the subject of sex discrimination within science has received a
great deal of attention, the subject of bigotry amongst the general public has not. I am not
familiar with the terminology used by sociologists. For the purposes of this lecture, I would
like to make a distinction between discrimination, which connotes aspects of power, and
bigotry which denotes prejudice, even in the absence of power. If this has been discussed at
all, it has been viewed as less important. Outsiders do not, after all, have the power to affect
careers in such fundamental ways as granting or denying tenure. However, I believe that
this lack of recognition does have other insidious effects, which contribute to the cultural
mileau that questions the suitability of scientific careers for women. For example, even
when women succeed in the professorial ranks they are invariably regarded as "teachers",
rather than physicists, mathematicians, scientists, or professors, no matter how prestigious
or research-oriented the position. · If a women receives an appointment to another
university as a visiting professor, it is often assumed that she will be a student. People who
18 See the AWM Testimony to the Task Force on Women, Minorities, and the Handicapped in Science and
Technology [reprinted in AWM Newsletter18, 8-9 (Jul.-Aug., 1988)]. (Note also that the Sunday's AAAS
symposium Broadening Participation in Science and Engineering was based on the work of this Task Force.) It
should also be acknowledged that, in recent years, women have generally been well represented on committees of
the AMS, and as invited speakers at their meetings, such as the annual meeting in Phoenix, Arizona this past week.
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learn that I am a university professor, sometimes ask me if I have a master's degree, or if
I'm working on my doctorate - questions they rarely ask a male colleague in a similar
position. It makes little sense to constantly bewail the need for more role-models if we
ignore those we already have.
Although women studies centers have been at the forefront of recognizing
women's accomplishments in other areas, they have often been neglectful of women
scientists. I find it peculiar that, despite the excellent work of historians of science like
Margaret Rossiter, Ann Koblitz, and the participants in Tuesday's symposium on "Great
Women in Science", women's studies often ignores the contributions of women scientists.
The book19 Almanac of American Women in the 20th Century, which lists hundreds of
women and events, illustrates this phenomenon. When I first noticed this book in a
Harvard square bookstore, I immediately looked up the names of the first six women
scientists who came to mind. Four of them20 , including nobel laureate Maria Mayer, were
not even mentioned! Julia Robinson's death received a very brief note. However, the
treatment of Dr. Chien-Shiung Wu was particularly bizarre. Her name was buried in a list
of women honored by Radcliffe, with no indication of what she had done to deserve the
award. The innocent reader would not even know that Prof. Wu was a physicist, much less
that she had performed the critical experiment on parity violation, that she was the first
woman president of the APS, or that she had received the Bonner award in nuclear physics,
etc. In a similar vein, a recent editorial21 in the American Journal of Physics described a
poster of 130 "noted women" which contained only one scientist, Marie Curie. Even worse
than this neglect is Sandra Harding's assertion22 that "there are few women worthies to
restore to science's halls of fame."
It is particularly perplexing that the contributions of women to computer science

have been so quickly forgotten. I am old enough23 to remember the early days of computer
science, when the field offered tremendous opportunities to a substantial number of
women. Only 15 years ago it was common for women to be a substantial subset of the
programmers at a company, or even in the majority; almost overnight, computer science
seems to have been transformed into a "male" field. Moreover, those women who are
most vocal about alleged gender differences in computer science,24 are also the most
neglectful of women's contributions. In her book, The Second Self: Computers and the
Human Spirit, S. Turkle25 makes virtually no mention of the numerous contributions of
19 J. Clark, Almanac of American Women in the 20th Century (Prentice-Hall, 1987).
20 The others not mentioned are Grace Hopper, Em my Noether, and Mildred Dresselhaus
21 R.H. Romer, Am. J. Phys. 56, 873 (1988).

22 S. Harding, The Science Question in Feminism (Cornell Univ. Press, 1986), p. 31.
23 As an undergraduate, I learned to program an IBM 1620 in machine language!

24 A few comments on this topic are contained in earlier articles I have written. See M.B. Ruskai, A WM
Newsletter16:3, 4-6 (May-June, 1986) [reprinted in the CSWP Gazette 6:2, 2-4 (July, 1986)]; and AWM
Newsletter 17:6, (Nov.-Dec., 1987). See also the discussion in the replies to the first article published in A WM
Newsletter 16:6, 6-14 (Nov.-Dec., 1986), esp. the letter from A. Robinson, p. 10-11; and in CSWP Gazette 6:3,
1-2 (Oct.-Nov., 1986).
25 S. Turkle, The Second Self: Computers and the Human Spirit (Simon & Schuster, 1984)
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women to computer science. The only reference I could find to a woman was one quote
from Ada Lovelace, whom Turkle describes26 as "a friend and patroness of Charles
Babbage" with no mention whatsoever of her achievements.
Turkle's neglect of the contributions of women to computer science compares
unfavorably with the treatment of other authors. For example, although Goldstine's27
The Computer from Pascal to vonNeumann is hardly a feminist tract, it is replete with the
names of women who contributed. It is particularly insightful to contrast Turkle's
treatment of Lovelace with that of Pamela McCorduck28 , a journalist who has written
several books on computers. Turkle and McCorduck both quote the identical passage from
Lovelace on artificial intelligence, and criticize it on similar grounds. But McCorduck,
unlike Turkle, includes a charming 2-page vignette about Lovelace, her mathematical
talent, and her contributions to computer science. It appears that McCorduck, who is not
concerned with gender differences, can afford to praise Lovelace despite some disagreement,
while Turkle denigrates her. Finally, I cannot refrain from commenting that Dorothy
Stein's 29 recent attempt to discredit Lovelace rivals that of some of the worst misogynist
male historians.
Most of my contact with women academics outside the sciences has convinced me
that the neglect of women scientists is due to ignorance rather than malice. I would like to
reiterate my earlier plea for more interactions between women scientists and women
professionals in other areas. I am, however, concerned about a vocal minority whose
hostility to science has been directed at women scientists in ways that are particularly
detrimental to productive interactions. I have no patience with those who, like H. Rose30
and S. Harding, would disenfranchise women scientists with such statements31 as
A feminist epistemology cannot originate in meditations upon what women do in
laboratories, since the women there are forced to deny that they are women in order to
survive.

I would like to repeat my earlier concern that we look for ways to promote a greater
26 ibid, p. 274.
27 H. Goldstine, The Computer from Pascal to von Neumann (Princeton, 1972)
28 P. McCorduck, Machines Who Think (Freeman, 1979) pp. 26-27. See alsop. 205.
29 D. Stein Ada, A Life and Legacy (MIT, 1987).
Although Stein appears to have clarified a great deal of apocrypha about Lovelace's life, she does not
present any convincing evidence to discredit the importance of her collaborative work with Babbage. It is
interesting to compare Stein's opinion with that of Babbage's biographer, A. Hyman [Charles Babbage (Princeton,
1982)], who also considers Lovelace to be somewhat over-rated despite his acknowledgment of her very
significant contributions as "Babbage's interpretress". In particular, Hyman (p. 198) claims that Babbage, rather than
Lovelace, wrote ttre famous program to calculate Bernoulli numbers. However, Stein appears to have uncovered
new correspondence which contains convincing evidence that Lovelace did, in fact, perform the Bernoulli
calculation herself. It therefore seems very peculiar that Stein has a lower opinion of Lovelace's work than Hyman.
For further commentary on Lovelace's work and Stein's book see V.R. Huskey and H.D.Huskey,
Abacus 4, 46-56 (1986), and K. Rappaport "Ada Augusta Lovelace" in Women of Mathematics: A
Biobibliographic Sourcebook ed by L.S. Grinstein and Paul J. Campbell, pp. 135-139 (Greenwood Press, 1987)
and references therein.
30 H. Rose, "Hand, Brain, and Heart: A Feminist Epistemology for the Natural Sciences", Signs 9, no. 1.
Reprinted in S. Harding and J.F. O'Barr, eds. Sex and Scientific Inquiry (Univ. of Chicago Press, 1987)
31 S. Harding, op. cit., p. 143.
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tolerance for diversity, rather than redefining the narrow cultural stereotypes which
constrain women~
I also think that scientists bear a heavy responsibility for many of the
misconceptions about science. In the past, scientists have often emphasized the differences
between science and other fields in ways which emphasized the objective and analytic
aspects, while obscuring the role of creativity and intuition. In other cases, they have
attempted to counter a negative image by presenting an unrealistic picture of the scientist as
a dedicated wonder-worker.32,33 Few non-scientists realize that the views of those like
the great mathematical physicist Henri Poincare34, who described
the feeling of mathematical beauty, of the harmony of number, of forms, of geometric
elegance. This is a true esthetic feeling that all real mathematicians know, and surely it
belongs to emotional sensibility,

are more mainstream35 than those who speak of control and domination. Only by
presenting a more balanced view can scientists hope to counter the mythical division
between the supposed masculine scientific perspective and a traditional feminine one.
Before concluding, I would like to give one explicit example of why I regard this
division as so artificial. Abstraction is often regarded by gender difference theorists as being
incompatible with "connected reasoning" which they regard as characteristically feminine.
Yet abstraction often makes it possible to see connections between very dissimilar entities.
For example, abstract group theory allows one to connect matrices of numbers with our
ordinary, everyday notion of symmetry. This connection enables physicists and chemists to
use spectroscopy to elucidate the structure of atoms, molecules, and crystals; The results
have wide-ranging applications in fields as diverse as particle physics and biochemistry.
Thus, it is fallacious to view abstraction as the opposite of connected reasoning, or as
irrelevant to applications. One could present many other examples to illustrate that the
supposed contradiction between the objective, analytic, abstract aspect of science, and
traditional feminine perspectives and values, is more apparent than real.
In this talk I have obviously taken the liberty of commenting on issues outside the
purview of my normal professional expertise. Some of what I have to say, particularly on
education issues, is speculative and some will, no doubt, be controversial. I hope that my
remarks will stimulate debate and provide directions for productive inquiry by those who
study such issues in more depth.
32 S. Weart, "The Physicist as Mad Scientist" Physics Today pp. 28-35 (June, 1988), discusses this issue at
length. Of particular interest is his comparison between the image of an unemotional Marie Curie in a popular 1944
movie, and the actual historical record and recollections of her friends.
33 A particularly reactionary response to this phenomenon is Harding's (op. cit. , p. 207) claim that the history of
science is a myth comparable to "the Iliad and the Odyssey, the Book of Genesis, or fourth-grade histories of the
American Revolution."
34 H. Poincare, "Mathematical Creation", a lecture to the Psychological Society in Paris in =1900, reprinted in
Scientffic American 179, 54-57 (August, 1948).
35 See, e.g., "75 Reasons to become a Scientist" American Scientist 76, 450-463 (Sept.-Oct., 1988), and L.
Burton, op. cit.
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