Gender Issuesin Physicy/Science Education (GIPSE) —
Some Annotated References* 1 ()

Jeffry V. Mallow, Physics Department, Loyola University of Chicago, Chicago, Illinois 60626

Richard R. Hake, Physics Department (Emeritus), Indiana University
24245 Hatteras Street, Woodland Hills, CA 91367

AACU. 2002. Association of American Colleges & Universities: "Women " online at
< http://lwww.aacu-edu.or g/issues’'women.cfm >; especialy:
a. "National Initiative for Women in Higher Education
< http://lwww.campuswomenlead.org/ > and its Resources
< http://lwww.campuswomenlead.or g/r esour ces.ntm > with links to:
Women's Networks, Work/Life, Leadership in aNew Century,
Teaching/L earning/Research, and Campus and Community Connections.

b. Program on the Status and Education of Women (PSEW)
< http://www.aacu-edu.or g/psew/index.cfm >.

c. Women and Scientific Literacy: Building Two-Way Streets
< http://www.aacu-edu.or g/womenscilit/index.cfm >.

*Partially supported by NSF Grant DUE/MDR-9253965.

T Thereferenceis Mallow, J.V. & R.R. Hake. 2002. "Gender Issues in Physics/Science Education (GIPSE) — Some
Annotated References’; online at < http://www.luc.edu/depts/physicsmallow.html > and

< http://www.physics.indiana.edu/~hake >: about 300 references and 200 hot-linked URL's. A few non-gender-
oriented education-reform references (preceded by asterisks *) are included because the authors believe that
progress towards gender (and minority) equity in science/math requires, among other things, the general reform of
K-16 science/math education for ALL students.

(> Thisisawork-in-progress. Comments on, and suggestions for, references will be welcomed by Jeffry Mallow
<jmallow@luc.edu> and Richard Hake <rrhake@earthlink.net>. All URL's were checked on 10 July 2002.

© Jeffry V. Malow & Richard R. Hake, 7/10/02. Permission to copy or disseminate all or part of this material is
granted provided that the copies are not made or distributed for commercial advantage, and the copyright and its
date appear. To disseminate otherwise, to republish, or to place at another website [instead of linking to one of the
above two URL's] requires written permission.
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AAS. 2002. American Astronomical Society. "Committee on Status of Women in Astronomy™
(CSWA) onlineat < http://www.aas.or g/~cswa/ >. Archives of CSWA's biannual publication
STATUSare online at < http://www.aas.or g/~cswa/pubs.html >. "STATUS consists of original
and reprinted articles on topics relating to women in astronomy, in science and/or in society." A
"Find" search for "STATUS' will disclose articles from that source in the present list.

AAUW 1992. "How Schools Shortchange Girls,"” American Association of University Women.
Wellesley College Center for Research on Women, Wellesley, MA and AAUW Educational
Foundation, Washington, DC; an executive summary isonline at

< http://www.aauw.or g/2000/hssg.html >. [Also available in paperback as How Schools
Shortchange Girls: The AAUW Report: A Sudy of Major Findings on Girls and Education.
Marlowe & Co.] But see the dissent by psychologist Judith Kleinfeld (1998).

ACM. 2002. Committee on Women in Computing; online at < http://www.acm.or g/women/ >.

ADA Project. 2002; online at < http://tap.mills.edu/ >: "The Ada Project (TAP) - named in
honor of Ada Lovelace - is aclearinghouse for information and resources related to women in
computing. See also "Women in Science and Engineering — References by TAP'; online at

< http://lwww.cs.yale.edu/homes/tap/sci-women-r efs.html >.

AIP. 2002. American Institute of Physics. "Data On Women In Physics'; online at
< http://www.aip.or g/statisticsg/trends/wmtrends.htm >. Linksto Ivie & Stowe (2000) and
various other reports and websites.

Ambrose, S. A., K.L. Dunkle, B.B. Lazarus, |. Nair, & D.A. Harkus, eds. 1997. Journeys of
Women in Science and Engineering: No Universal Constants. Temple University Press.

Anon. 1996. "Women in Physics Make Modest Gains, While Minorities Remain Level," APS
News, June; online (for APS members) at < http://www.aps.or g/apsnews/0696/11492.html >:
"Over thelast 30 years, the percentage of physics Ph.D.s awarded to women annually has risen
from three percent to 12 percent, but the percentages of African-Americans and Hispanics
receiving Ph.D.s has remained essentially level at 1 percent each, according to recent data
collected by the American Institute of Physics (AIP). Speakers at a Wednesday afternoon
session, at the March Meeting, on women and minorities in physics discussed possible reasons
why the percentage for minorities in physics has remained stagnant, considered some factors for
the improvement in the numbers of women, and discussed how changes in affirmative action
policies might affect the numbers of women and minoritiesin physics.”
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Anon. 1996. "Fighting the Gender Gap: Standardized Tests Are Poor Indicators of Ability in
Physics' APS News, July; online (for APS members) at

< http://www.aps.or g/apsnews/0796/11538.html >: "Women and underrepresented minorities
typically score significantly lower than men on the standardized tests designed to predict
performance in undergraduate and graduate physics and math courses, and are hence more likely
to be disgualified during the initial admissions screening process. But according to speakers at a
Friday afternoon session at the 1996 Joint APS/AAPT Meeting, standardized tests such asthe
SAT and GRE arein reality very poor indicators of students success in these rigorous subject
areas. . . . according to Pamela Zappardino, a professional psychologist and executive director of
FairTest, a Cambridge, Massachusetts organization that focuses solely on assessment reform . . .
‘At best, the SAT only accounts for about 16 percent of the in first-year college grades. That isn't
a great predictor, by anybody'syardstick.". . . An April 1995 study at the University of
Cdlifornia, Berkeley, found that women with identical academic indexesto men obtained higher
grade point averages in every major on campus, including math and physical sciences.” (Our
italics.) For criticism of the SAT and GRE see, respectively Atkinson (2001) and Georgi
(2000b). Georgi offers extensive anecdotal evidence of the disconnect between physics-research
ability and GRE scores, based on his experience as physics-department chair and graduate
admissions committee member.

Anon. 2002. "International Conference Grapples with Issues of Women in Physics' APS News,
May; online (for APS members) at < http://www.aps.or g/apsnews/0502/050203.html > :
"Concern over the low number of women in physics worldwide was one of the underlying
themes at a groundbreaking international conference on women in physics, held 7-9 Marchin
Paris, France, and organized by the International Union of Pure and Applied Physics (IUPAP).
More than 300 delegates - about 15% male, and another 15% or more women in their early
careers- in 65 national teams gathered to discuss such issues as attracting more girls into physics,
balancing family and career, and getting more women into the physics leadership structure." [ See
also the reports on this conference in Physics Today by Feder (2002) and in Science by Tobias et
al. (2002).]

Anon. 2002. "Women Physicists Explore Survival Skillsat March Meeting," APS News, May;
online (for APS members) at < http://www.aps.or g/apsnews/0502/050202.html >: "L ooking
around at a physics conference like the March Meeting, it is not difficult to see that there are not
many women attendees. Indeed, it has been no secret that women are severely under-represented
in physics. To address this issue, the Committee on the Status of Women in Physics (CSWP), for
the first time, hosted a special workshop on the Survival Skillsfor Successful Women Physicists
in conjunction with the March Meeting."
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APS News Archives. 2002. Online (for APS members) at
< http://www.aps.or g/apsnews/ar chives.html >. A "Find" search for "APS News" will disclose
articles from that source in the present list.

APS. 2002. American Physical Society. "Committee on Status of Women in Physics,” online at
< http://www.aps.or g/educ/cswp/ >: "The Committee on the Status of Women in Physics
(CSWP) was founded in 1972 to address the encouragement and career development of women
physicists. The Committee consists of nine volunteer members appointed by the President of the
APS. Throughout its 30 year history, the CSWP has sponsored a number of studies, programs
and publications. Brief descriptions of these programs areincluded. " See especially links to:

Workshop on Survival Sills for Women Physicists

CSWP hosted aworkshop on "Survival Skillsfor Successful Women Physicists' at the APS
March 2002 Meeting. The program and handouts from several of the presenters can be found
at < www.aps.or g/educ/cswp/skills.html >. A similar workshop is planned for the April 2003
meeting.

CSWP Events at APS Meetings

At the March and April Meeting of the APS, CSWP organizes invited sessions during which
women physicists present technical talks. In addition, CSWP co-sponsors receptions with the
Committee on the Minorities in Physics (COM) which are an excellent opportunity to meet,
greet and network. The events are open to all with an interest in women in physics.

Colloquium Speakers List of Women in Physics:
This publication, available online and in hard copy, lists the names and talk titles of 320
women, indexed by field and state.

The Gazette: This publication is the official newsletter of the CSWP. Items featured in the
Gazette include updates on CSWP activities and programs, book reviews, statistical reports,
and articles on programs designed to increase the participation of women and girlsin science.
Now available in PDF format!

WIPHYS (Women in Physics) Listserver: Over 750 subscribers from around the world
exchange advice, network, and discuss issues of interest to women in physics on WIPHY S.
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Astin, H.S. & L. Sax. 1994. "College Women In Science: Personal And Environmental
Influences On The Development Of Scientific Talent"; abstract online at

< http://www.gseis.ucla.edu/heri/heri.ntml >: "By the time women come to college, their
interest in science iswell below that of men's. Among all college freshmen in 1994, eighteen
percent of men and only four percent of women reported that they would major in physical
science, mathematics or engineering (Astin, Korn, Sax, & Mahoney, 1994)."

Astronomy Program. 2002. Univ. of Alabama, Dept. of Physics and Astronomy, Four Thousand
Years of Women in Science; online at < http://www.astr .ua.edu/4000W S/4000W S.html >:
"4,000 years of women in science! Did you know that? Women are, and always have been,
scientists. This site lists over 125 names from our scientific and technical past. They are al
women! This site grew out of the public talks given by Dr. Sethanne Howard. . . (2000). . .
currently with the National Science Foundation. Aswe learn more, we add it to this page. We
hope you will share what you know with us. Thisincludes inventors, scholars and writers as well
as mathematicians and astronomers. We hope you enjoy learning about some of these women."

* Atkinson, R.C. 2001. "Achievement Versus Aptitude in College Admissions: Students should
be selected on the basis of their demonstrated success in learning, not some ill-defined notion of
aptitude,” I1ssuesin Science and Technology Online, Winter:

< http://bob.nap.edu/issues/18.2/atkinson.html >: "Fortunately, today we do have an analysis
of the SAT's value in admissions decisions. Because our students have been taking the SAT I . ..
(an"aptitude” test). . . andthe SAT Il . .. (an "achievement” test). . . for more than three
decades, UC is perhaps the only university in the country that has a database large enough to
compare the predictive power of the SAT | with that of the achievement-based SAT 11 tests. UC
researchers Saul Geiser and Roger Studley have analyzed the records of almost 78,000 freshmen
who entered UC over the past four years. They concluded that the SAT Il is, in fact, a better
predictor of college grades than the SAT I. The UC data show that high school grades plus the
SAT Il account for about 21 percent of the explained variance in first-year college grades. When
the SAT | is added to high school grades and the SAT 11, the explained variance increases from
21 percent to 21.1 percent, atrivia increment.”
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Auchincloss, P. 1998. "Physics and Feminism," APS News, May; online (for APS members) at
< http://www.aps.or g/apsnews/0598/059815.html > : ". .. These feminist studies of science. .
.. (by Evelyn Fox Keller, Helen Longino, and Donna Haraway). . . do not describe a different
science - certainly not a‘feminine science' - but they shift the emphasis so that we see the
importance, even necessity, of diversity among scientists. Moreover, they improve on more
traditional accounts of science by explaining both its achievements and its lapses. As part of a
strategy for increasing the proportion of women in science, feminist studies raise issues of
women and science as intellectual questions within the academy, rather than pushing them to the
margins of institutional life. And feminist studies undoubtedly challenge our underlying
assumptions about the making of men, women, and science. Thus, feminist studies of science
may hold akey to the success of efforts to attract and retain women in physics, to create gender
eguitable environments in physics departments, and to reform physics education. Bringing
together physics and feminism - allowing physics to become more feminist - has potential to
bring about positive change in the culture of physics and realize atruly diverse physics
community.” (Our italics.) (See the responses by Kilty et al. 1998).

AWIS. 2002. Association for Women in Science; online at < http://www.awis.org/ > :
", .. dedicated to achieving equity and full participation for women in science, mathematics,
engineering and technology. . . . AWIS has over 5,000 members in fields spanning the life and
physical sciences, mathematics, social science, and engineering. Over 50% of AWIS members
have doctorates in their respective fields, and hold positions at al levels of industry, academia,
and government.” See especialy:
a. AWISMagazine < http://www.awis.org/magazine.html >. A "Find" search for "AWIS'
will disclose articles from that source in the present list.

b. AWIS Publication Descriptions < http://www.awis.or g/publications.html >.
c. Book Reviews < http://www.awis.or g/book _reviews.html >.

d. References on women and minorities in science, as well as career resources
< http://www.awis.or g/chatcour se.html >,

e. Mentoring < http://www.awis.org/mentoring.html >.
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AWM. 2002. Association for Women in Mathematics; online at
< http://www.awm-math.or g/ >. See especially:
a. Newdletter < http://www.awm-math.or g/newdletter.html >.

b. Education Resources < http://www.awm-math.or g/education.html >.
c. Bibliography < http://www.awm-math.or g/bibliography.html >.

d. Mentor Network < http://www.awm-math.or g/mentor networ k.html >.

Baartmans, B. G. & S. A. Sorby. 1996. Introduction to 3-D Spatial Visualization (and
accompanying Teacher's Resource Manual). Prentice Hall. On average, males usually score
about two standard deviations above females on spatial visualization tests (Pallrand & Seeber
1984, Linn & Peterson 1985, Lord 1987, Howe & Doody 1989, Friedman 1995). This difference
is often attributed to cultural factors. Supporting this assumption, Baartmans & Sorby showed
that women engineers at Michigan Technological University could perform as well as men on
gpatial visualization tests if brought up to speed by a one-quarter (6 hr/week) visualization course
based on this text. See d'so Sorby & and B. G. Baartmans (1996 a,b).

Baartmans, B. G. and S. A. Sorby. 1996. "Making Connections. Spatial Skills and Engineering
Drawings," The Mathematics Teacher 89(4): 348-357.

Bailey, S.M. 2002. The Jossey Bass Reader in Gender in Education. Jossey Bass.

Bailey, M.J. 1998. American Women In Science: 1950 To The Present: A Biographical
Dictionary. ABC-CLIO.

Barr, J., & L.I. Birke. 1998. Common Science?: Women, Science And Knowledge, Race,
Gender, and Science. Indiana University Press.

Baxter Magolda, M. B. 1992. Knowing and reasoning in college: Gender related patternsin
students' intellectual development. Jossey-Bass.

Baxter Magolda, M. B. 1994. "Post-College Experiences and Epistemology,” Review of Higher
Education 18(1): 25-44.

Baxter Magolda, M. B. 1996. "Epistemological Development in Graduate and Professional
Education,” Review of Higher Education 19(3): 283-304.
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Baxter Magolda, M. B. 1992. Knowing and reasoning in college: Gender related patternsin
students' intellectual development. Jossey-Bass.

Baxter Magolda, M. B. 1994. "Post-College Experiences and Epistemology,” Review of Higher
Education, 18(1): 25-44.

Baxter Magolda, M. B. 1996. "Epistemological Development in Graduate and Professional
Education,” Review of Higher Education 19(3): 283-304.

Baxter Magolda, M. B. 1999. Creating Contexts for Learning and Self-Authorship: Constructive-
Developmental Pedagogy. Vanderbilt University Press. According to

< http:www.vander bilt.edu/vupress/baxterm.htm > : "By observing four semester-length
college courses in mathematics, zoology, human development, and education and intensively
interviewing students and their instructors, Baxter Magolda provides much-needed, concrete
principles that will lead to valuable improvements in the classroom environment." See also the
perceptive review by Nelson (2000a).

Baxter Magolda, M. B., ed. 2000. Teaching to Promote Intellectual and Personal Maturity:
Incorporating Students Worldviews and Identities into the Learning Process. Jossey-Bass.

Baxter Magolda, M. B. 2001. Making Their Own Way: Narratives for Transforming Higher
Education to Promote Self-Devel opment. Stylus Publishing.

Baxter Magolda, M. B. & W. Porterfield. 1982 & 1985. "Measure of Epistemological Reflection
(MER)" For information see < http://isu.indstate.edu/wbarratt/dragon/ix/sa-mer.htm >: "The
purposeof .. .MER. . . isto determine a student's level of intellectual development (using the
Perry scheme of cognitive development).”

Belenky, M.F., B.M. Clinchy, N.R. Goldberger, JM. Tarule. 1986. Women's Ways of Knowing:
The development of self, voice, and mind. Basic Books.
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Beyer, K. 1991. "Gender, science anxiety and learning style,” GASAT 6.**
Beyer, K., S. Blegaa, and M. Vedelsby. 1985. " Sex-roles and physics education,” GASAT 3.**

Beyer, K. and J. Reich. 1987. "Why are many girls inhibited from learning scientific conceptsin
physics?' GASAT 4. **

Billard, L. 1991. "The Past, Present, and Future of Academic Women in the Mathematical
Sciences," Notices of the American Mathematical Society 38(7); 707-714; online at
< http://www.awm-math.or g/ar ticles/notices/199107/billard/ >.

Bisgaard, S., L.V. Brillhart, A.B. Burgess, J.H. Cramer, D.D. Denton, J.D. Downer, S.L.
Dunwoody, A.B. Ellis, P.W. Hewson, W.G. Secada, & S.Tobias. 1995 . "College Level One:
Articulation, Equity, and Literacy Issues. The Report of a Workshop Organized by the College
Level One Team.” Online as a pdf at < http://www.wcer .wisc.edu/nise/Publications/ >.

**Here and below, "GASAT" stands for "Gender And Science And Technology." GASAT is an international
association of those concerned about interactions between gender and science and technology. There have been ten
GASAT international conferences: #1: 1981, Eindhoven, Netherlands; #2: 1983, Oslo, Norway; #3: 1985, London,
UK; #4: 1987, Ann Arbor, USA; #5: 1989, Haifa, Isradl; #6: 1991, Melbourne, Australia; #7: 1993. Waterloo,
Canada; #8: 1996, Ahmedabad, India[some GASAT 8 papers are available at

< http://www.wigsat.or g/gasat/ >]; #9: 1999, Accra, Ghana; #10: 2001, Copenhagen, Denmark.

For information see the GASAT websitesin:

(a) U.K. < http://www.gasat.or g.uk/inter nat.htm >: "Contributions to, and Proceedings of, GASAT Conferences
provide the single most important source of information on research and intervention in the field of Gender and
Science and Technology" (our italics), and

(b) Canada < http://www.gasat-canada.or g/ >: "GASAT made vital contributions towards the inclusion of science
and technology in the Platform of Action during the 4th UN Conference on Women (Beijing, 1995

< http://www.igc.or g/beijing/beijing.html >) and is an active member of the Once and Future Action Network"
(OFAN < http://www.igc.or g/beijing/ngo/ofan.html >).

GASAT proceedings volumes are sometimes distributed to conference attendees, but — unfortunately — do not
appear to be generally availablein libraries or on the web (GASAT 8 is an exception). For an excellent report on the
Ghana (1999) meeting see Jacob (1999). According to the GASAT 10 organizers, there is a possibility that GASAT
10 Proceedings may be placed on the web. We thank Karin Beyer, Mary Anderson-Rowland, Kirsten Granbaek
Hansen, Jan Harding, Shantha Jacob, and Hilary Lipsfor providing information on GASAT.
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Brown University. 2002. "Achieving Gender Equity in Science Classrooms: A Guide for
Faculty," online at

<http://www.brown.edu/Administration/Dean_of the College/lhomepginfo/equity/Equity _h
andbook.html >: "Compiled by Women Science Students and Science Faculty and Staff at
NECUSE Colleges (New England Consortium for Undergraduate Science Education) and Based
Upon Initial Work by Students at Brown University."

Brown University. 2002. "Women in Science, Mathematics, and Engineering” online at
<http://www.brown.edu/Administration/Dean_of the College/lhomepginfo/equity/women.h
tml>.

Bleier, R. 1988. Feminist Approachesto Science. Pergamon Press.

Browne, N. ed. 1991. Science and Technology in the Early Years: An Equal Opportunities
Approach. Open University Press.

Brush, S. G. 1991. "Women in Science and Engineering," American Scientist 79: 404-419.

Buna, D. 2001. "Women in Physics. Trends in Recent Decades,” AW S Magazine, Spring; online
at < http://www.awis.org/magazine.html >.

Burbidge, M. 2000. "Glass Ceilings and Ivory Towers' STATUS, January; onlinein pdf form at
< http://www.aas.or g/~cswa/pubs.ntml >: "I will close by endorsing Meg Urry's. . . .(1999). . .
.list of 'ten thingsyou can do' . . . . Number 9 on thislist — ‘Listen' — reminds us that the
concerns of young women today are not what they were 10 years ago, much less 40 years ago.
Women can apply for observing time on any telescopes that are available to their male
colleagues, and | believe their applications are considered only on scientific merit. But fair
treatment in the job market, in the committee structure of academic institutions where
appointments and promotions are dealt with, is another matter, and this must be addressed by all
of us." (Our italics.)

Butler, C. 2002. "Reaching for the Stars — Interviews with Women Astronauts. Sally Ride,"
AWI S Magazine, Spring; online at < http://www.awis.or g/magazine.html >. (See Ride 2002.)
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Byers, N. and Colleagues. 2002. " Contributions of 20th Century Women to Physics'; online at
< http://www.physics.ucla.edu/% 7Ecwp/ >: "Presented here is an archive of data on 86
twentieth century women who have made original and important contributions to physics. The
citations describe and document their magjor contributions and provide biographical information
pertaining to the scientific lives of the women. The archiveislimited to citations of 20th century
women whose contributions to physics were published before 1976. A cutoff was necessary
owing to limited R&D resources. The number of women publishing original and important
contributions to physics since then is rapidly increasing, and is much larger than it was in earlier
times."

Canizares, C. R. 1999. "Commentary," STATUS, June; onlinein pdf form at

< http://www.aas.or g/~cswa/pubs.ntml >: "To paraphrase Mark Twain, recent reports of the
death of discrimination have been greatly exaggerated. These accounts accompany a pernicious
surge in legal and political challenges to affirmative action programs, based in part on the
premise that such efforts are no longer needed. It is true that significant progress has been made
in swelling the ranks of both women and minorities in some areas where they have been
previously underrepresented, from Cabinet offices to Boardrooms to the tenured ranks of
research universities. The fact that people bother attacking affirmative action programsisitself a
sign that, whatever their shortcomings, they have had effect . . . .Where should we be in terms of
the representation of women in astronomy? | strongly believe the only conceivable answer is that
women, and indeed all segments of society, should be represented roughly in proportion to their
representation in the population at large." (Our italics.) [Canizares isthe Bruno Rossi Professor
of Experimental Physics and Director of the Center for Space Research at MIT.]

Chiarelott, L. and C. Czerniak. 1985. " Science anxiety among elementary school students: an
equity issue," J. Educ. Equity and Leadership 5: 291-308.

Chiarelott, L. and C. Czerniak. 1987. "Science anxiety: Implications for science curriculum and
teaching,"” The Clearing House 60: 202-205.

Chipman, S. F., D.H. Krantz, and R. Silver. 1992. "Mathematics anxiety and science careers
among able college women.," Psych. Science 3: 292-295.

Chipman, S. F., L.R. Brush, D.M. Wilson. 1985. Women and Mathematics. Balancing the
Equation. Lawrence Erlbaum.
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Cole, J.R. (1987 —first printing 1979). Fair science: Women in the scientific community. New

Y ork: Columbia University Press. For areview see White (1982). [Sociologist Jonathan Cole

< http://www.columbia.edu/cu/provost/docdjrcpage.html >, Provost and Dean of Faculties at
Columbia University, has had — along with his brother Stephen - along interest in the social
organization of science.]

Coale, J.R. 1993. "Balancing Acts: Dilemmas of Choice Facing Research Universities." Daedalus
122(4); online at < http://www.columbia.edu/cu/provost/docs/dilemmas.html >. (From an
issue entitled "The American Research University."): "One of these. . .(dilemmas). . is
represented by a significant attack on the prevailing organizational axioms, or presuppositions,
on which research universities have been built. A second is represented by a fundamental
challenge to what John Searle calls "the Western Rationalistic Tradition™" in hisessay in this
volume of Daedalus. This attack isleveled against the presuppositions of rationality, of
objectivity, of truth, of 'there being a there out there," among other basic epistemological and
metaphysical presuppositions that have guided discourse throughout most of Western history,
and certainly since the seventeenth century. These challenges to the university's organizational
principles and to its philosophical presuppositions are interrelated. They involve conflicting
views of the basic principles and what is required to prove that one or another organizational
principleisright or wrong."

Cole, J.R. 1996. "The Two Cultures Revisited," The Bridge (National Academy of Engineering)
26(3-4): 16-21; online at
< http://lwww.nae.edu/nae/naehome.nsf/weblink s NAEW-4NHM JT ?opendocument >.

Cole, JR. & S. Cole. 1973. Social Stratification in Science. University of Chicago Press.

Cole, J.R. & H. Zuckerman. 1987. "Marriage, Motherhood, and Research Performancein
Science," Scientific American 255(2): 119-125. Also in (a) The Sociology of the Sciences, Val. I,
Brookfield: Elgar Publ., pp. 254-267; (b) Zuckerman et a. (1991).

Cole, S. & R. Fiorentine. 1991. "Discrimination Against Women in Science: The Confusion of
Outcome with Process," in Zuckerman et al. (1991).

Cole, JR. & B. Singer. 1991. "A Theory of Limited Differences. Explaining the Productivity
Puzzlein Science" in Zuckerman et al. (1991). See also Finn (1995).
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*Colwell, R. 1998. AAAS Science Policy Seminar Series, 16 September; online at

< http:/www.nsf.gov/od/Ipa/for um/colwell/r c80916.htm > "Furthermore, we cannot expect
the task of science and math education to be the sole responsibility of K through 12 teachers
while scientists and graduate students live only in their universities and laboratories. Thereisno
group of people who should feel more responsible for science and math education in this nation
than our scientists and scientists-to-be. In fact, | would say that America' s continuing leadership
will depend more on the caliber of its human resource than on any other resource. It will not be
enough to have atop layer of scientific elite, and another of mediocrity below. And the situation
isreally worsened by widespread public scienceilliteracy.” (Our italics.)

Rita Colwell < http://www.nsf.gov/od/Ipa/for um/colwell/rrcbio.htm > is the current director
of the National Science Foundation and former President of the University of Maryland
Biotechnology Institute.

Colwell, R. 2000. Preface to Wasserman (2000); online at

< http://www.nap.edu/catalog/6375.html >, pp. ix-xii: "Intelligence is not linked to the Y
chromosome; to exclude half the population from scientific inquiry isto deny us, as a nation, an
extraordinary amount of ability and intelligence. . . .The cost of excluding any group has simply
become to high. Why are women underrepresented in science today? | wish there were asingle
reason because then the problem could be easily targeted and changed. But the answer is not
simple. In part, it liesin what | call the 'valley of death' in education, when girls grades 4
through 8 are, in subtle and not so subtle ways, discouraged from pursuing science and
engineering. Not only isthe invitation not extended, but even those with a natural bent toward
science are too often directed el sewhere. Add to this the dearth of role models (at |east ones they
might have been told about) and alack of mentors, and it no surprise that these girls pass science
by. ... Now, having achieved success, | look back and realize that | was indeed climbing a steep
hill and that someone was constantly rolling bouldersinto my path. Our task today is to prevent
someone from rolling those same boulder s into the path of young women who seek to make their
contribution to the world of science. . . .The stories of many of the women profiled in "The Door
in the Dream" parallel my personal trek. All have the mental toughness to passionately pursue
interests they love and to persevere in the face of obstacles. Eventually, like myself, they have
reaped the rewards of being underdeterred and true to themselves." (Our italics.)
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Colwell, R. 2001. Keynote Address to the Association for Women in Science 30th Anniversary

L eadership Conference Washington, D.C., 19 October; online at

< http://www.nsf.gov/od/Ipa/for um/colwell/r c011019awisconf.htm > ". . . one of the most
tenacious problems that we still confront isthat ‘all’ . . . (of the science and engineering
community). . . does not include avery high percentage of women and minorities. . . .

Far too many girls and women fail to even cross the threshold into science and engineering. We
know that obstacles and cultural conditioning begin to appear very early inlife. In astudy of
young children reported in the book Athena Unbound. . . (Etzkowitz et al. 2000). ... afour-
year-old boy told researchersthat '...only boys should make science.' . . . The National
Assessment of Educational Progress shows a gender gap in science proficiency as early as age 9.
The gap widens further through ages 13 and to age 17. There has been little change in this trend
over two decades. It isinteresting that between ages 25 and 34, the typical American femaleis
more educated than her male counterpart. Women now earn more than half of all college
degrees, and over half of those arein the life sciences. Well over 40% of math and chemistry
bachelor's degrees also go to females. But some developments are deeply disturbing. For
example, the percentage of women receiving bachelor's degrees in computer science has been
dropping since the mid-1980s. We see a downward trend for both men and women--but it's been
more precipitous for women. If we take a closer look at doctorates earned in the United States by
women, we see a divergence among the disciplines. Women now earn around 40% of all
doctorates. However, this differs greatly by field. In thelife sciences, women earn over 40% of
doctorates. But in the physical sciences and mathematics, women earn fewer than 20%. In
engineering, they receive a little over 10% of PhDs. . . .(See NSF 2002d). . . But, our problemis
larger than the institutions of higher learning. In more than 400 job categories in our economy,
women are found predominately in only 20 categories. Women comprise less than a quarter of
the total science and engineering labor force. The S& E workforce looks very exclusive. Thisis
dangerous for the nation. We need the talent of every worker in order to compete and prosper.
NSF has taken severa stepsto reverse thistrend. We are, in essence, sealing the pipeline from
beginning to end. We have programs targeting girls starting in their preschool days. We fund
research to develop computer software and games that encourage interactions in science, math,
and engineering. With our new flagship program, ADVANCE. . . .

(< http://www.nsf.gov/pubsys/ods/getpub.cfm?nsf02121 >) ..., we'll award more than 40 million
dollars this year to spark system-wide changes that foster a more positive climate for women to pursue
academic careers. NSF support for women researchers has tripled over the past decade to
approach 500 million dollars. (Our italics.)
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< http://bob.nap.edu/issues/13.3/campbe.htm >. "An important thread spanning Aptitude
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Access. . . (Holton & Sonnert 1993). . . reveals clear evidence of aglass ceiling for womenin
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(1995-2002) . . . . Sonnert and Holton examine the effects of luck in scientific career paths with
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succinct and memorable recommendation: that two kinds of curriculafor physics majors be
developed (to meet the needs of two kinds of students). These were named curriculum R and
curriculum S. Curriculum R (for Research) was the then-current (and still dominant)
undergraduate curriculum, whose principal aim isto prepare students for graduate study.
Curriculum S (for Synthesis) was to serve students who wanted to study physics as background
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hard. We care about educating our students. Thanks to our efforts, many of them experience deep
personal transformation during their college years. However, when we subject the quality of our
collective work as educators to the same close examination we demand in our disciplines, we
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our nation’s colleges and universities." (Our italics.)
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Gebbie, K. 1996. "Why Encourage Women To Enter Physics?' APS News, July; online at

< http://www.aps.or g/apsnews/0796/11552.html >; Gebbie was the 1996 chair of the APS
Committee on the Status of Women in Physics (CSWP) —see APS (2002): "Why encourage
women to make careersin physics? Isit fair to them? Will they not ssmply swell the numbers of
unemployed and underemployed physicists?

J. Robert Schrieffer, APS President, gave the following answer to these questions:
"...\We believe that our goal of advancing and diffusing the knowledge of physicsis best
served if the profession draws upon the widest possible spectrum of talented individuals. We
are therefore committed to removing barriersthat limit the participation of women in physics
and to making available to women the same range of career choices traditionally open to
men. Women have the right, the need and the talent to compete for these opportunities..."

Howard Georgi of Harvard stated:
"If scienceisto thrive, we must make it our goal to achieve a scientifically literate society, a
population that under stands and val ues the contributions that science can make to our
national well-being. Women are half that population. Only when women see that women are
participating fully in the scientific endeavor-as researchersin the laboratory, as scientific
leaders, and as policy makers-will they feel equal partnersin a technological society."

Sheila Tobias (1994,) wrote:
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makes other choicesimpossible. It is not supposed to be easy. Except for a few extraordinary
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learn about it, and to have the chance to learn to love it. The wrong that the CSWP triesto set
right isthat at every level of our educational and professional structure, there are obstacles
that make it more difficult for women than for men to have this opportunity. If we can remove
these barriers, then more women will be called to physics careers. Indeed, this may make it
more difficult for everyone who is called. At the same time, however, | believe that new
opportunities for careersin physicswill open up. Thisisa critical time for the future of
science in the United States."
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mor e femal e professors in technology and the hard sciences. Other universities have the same
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new phase of grim determination.. . .the Yae administration is doing the academic world no
favor by joining the crowd that has gathered to poke and prod this particular hornets nest. The
approaching hornet swarm is bad news for universities and society in general. Whether or not
you approve of affirmative action, it's clear that certain of its goals can be achieved and others
can't. If you are determined, say, to increase the proportion of Hispanics in your undergraduate
population, you can probably do it; Hispanic applicants are available. If your goal isalarge
increase in female science and engineering professors, you can't do it, because the candidates
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divisiveissue. | think that thisis sad, because | believe that there are situations in which it should
not be controversia, if properly understood. | feel strongly that affirmative action to encourage
women in science continues to be important, and today | want to explain why. In my view, there
are two basic and related issues — evaluation and climate. | firmly believe that improvementsin
these areas will be good for everyone, not just women."
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< http://www.physics.indiana.edu/~sdi/ > : " ... the conceptual and problem-solving test
results strongly suggest that the classroom use of Interactive Engagement methods can increase
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< http://hitchcock.dlt.asu.edu/media2/cresmet/hake/ > as PowerPoint plus video. The latter
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