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EXECUTIVE SUMMARY

This is a report written for the NSF Cross-Directorate Viatis (CDA) Advisory Com-
mittee on vays to increase participation in computer science researclomgnv Apre-
liminary draft of ideas was circulated on an electronic mailing list of approximately 100
female computer science graduate students and researchers and printed wstagdxe
of the Computer Research Board which is sent to &lealty members of 161 Ph.D.
granting institutions in computer science and computer engineekibgtal of 50 people
responded with comments including men aranen from academia, industrial research
labs, and NSFThis report contains a summary of those comments.

The little data aailable shavs that there are problems foomen all along the pipeline.
Girls are dropping out of science and math in their early yearsteough thg do well
in it. Societal, &milial, and educationalattors appear to be the culprit hend/hen
women do enter colgge math and science programs,ytideop out at the Mer levels.
For the fav that manage to get through a Ph.D. progrdhgy are much less ligly to
reach the highdevel academic positions than their numberarvant. \éry few role
models &ist to provide encouragement for youngeomven: Thereare only 33 female
full professors (out of a total of 1189) in computer science and computer engineering in
the 158 Ph.D.-granting institutions included in tlaeilbee Surey and only 74 female as-
sociate professors (out of 909pne third of the uwnersities included in theaulbee Sur
vey haveno female &culty at all. What is most disturbing is that the trend is not pessiti
Although there \as a slight increase this ygtite percentage of female Ph.D. recipients
in computer science has basically remained constant for the past 15 Amdrthere is
some gidence that the numbers may start to decreAt@ough the total number of stu-
dents interested in studying science is decreasing, the decreaserfen ve gen seeper
than for men.Computer science is not amception to this trend.The Boston Globe
(March 13, 1989) reports:

Nationally, fewer women a& expected to plsue dgrees in mathematics and computer sci-

ence according to the National Scienceoindation, whih estimates that only 9,600 will

graduate compaed to 22,400 women in 1986.

Based upon the comments reed] there appear to be mathings that NSF and others
can do to attack the problent.also appears that no easy solutigises. For most of the
suggested adfities to be dkctive, dedicated men and amen are needed txeeute
them. NSFcan preide the funding and support to help them accomplish their goals.

Multi-university and e&tramural programs can befagtive in optimizing contact of
women with role models.A nationwide group to coordinate and publicize \atigs

might be patterned after those in other scientific fields, such as the Committee on the Sta-
tus of Women in the American RBical Society Regonal workshops can prxade career
guidance and role models for graduate students agitirideg faculty members.Net-
working actvities are also important to combat isolation and might be implemented
through electronic communication and interaction at professional functions.

Because girls are dropping out of science and math at an early age, it is important that
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programs for pre-colge women be established and supportétthough the CISE direc-
torate may not be directlyvolved in such programs, it can pide support to those parts
of NSF that are wolved in early education.

Activities undertagn by departments and indiuals can hee a pofound efect on the
careers of undgraduate and graduate studen&uch actrities as proiding women
spealers can focus both male and female attention on successfubnw Mentoringdf
both students an@éulty is important and can be done by men or bynen. Gven the
small number of wmen in uniersity positions, it will be necessary to enlist the aid of
men to help support @men and minority studentdMomen in industrial positions can
provide mentoring for female students at locaiversities. Fundings important both to
bring in spea&rs and role models and also tovide release time from other agties.
Most women (and men) are already seetoaded with administrate, teaching, and
research aadtities that taking on an additionalitalen is impossible.

One of the most &ctive ways to get more @men into research is to pide them with
opportunities to participate on research projedtsis can start with high school summer
projects and continue through ungieduate studyFunding summer research jobs and
female undegraduate participation on research projectsildl be a highly ééctive wse

of resources.Research paper competitions and other suchitesi to get veamen inter
ested and participating in research are import&pecial mentoring programs where a
female graduate student writes a research proposal widtutyf member hae keen
found to be ery successful at geral universities. Reentryprograms preide opportuni-
ties for women to return to science and math and to prepare for Ph.D. programs.

The most dective funding is that which is tied to researdrunding is important starting

at the undaggraduate Ieel and continuing through graduate fellships. Becausef the
changing emplpment patterns in computer science, post docs may assume increasing
importance. Specialhairs would help get more @men into &culty positions, and more
flexibility such as release time from research and teaching cowddprthe fleibility
necesssary to juggle career aadhily obligations. Finally the small number of senior
women in academic positions implies a need to hedman adance to the upper ranks

of their profession.

A female graduate student stateuyeloquently the reason withese types of asfities
should be undertai:
Sciences ability to build on itself and positively influence society is hiedeby the xclu-
sion of important secterd the society A woman has the right to educate gelf, to know
first-hand the beauty of scien@ad to attempt to ma&ka ontribution to the body of knowl-
edge o her choice

By not providing the opportunity for wmen to contribte to scientific actity, everyone
loses.



INTRODUCTION

Because of the current concern within NSF about human resource issues and a desire (in
fact, a mandate) to implement programs or policies that will help to increase participation

in research by underrepresented groups, at a June 1989 meeting | suggested forming a
subcommittee of the NSF CISE Cross-Directorate i Advisory Committee (of

which | am a member) towestigate and suggest possible programs to increase the num-
ber of women in computer science researdlnis report contains the preliminary results

of my investigation. Minority issues are currently being addressed lgraénev NSF
programs and, therefore, are not included directly in this reptotvever, mary of the

issues and solutions are similar

In order to get input, | wrote a brief description of the problem and a list of possible acti
ities (NSF and otherwise) and askfor feedback on these particular suggestions and for
additional ideas and commen(Ehis was circulated through an electronic mailing list of
approximately 100 wmen computer science students and researchers and also reprinted
in the Nevsletter of the Computing Research Boakdfew people passed the electronic
message along to others or told them of myvaies. A total of 50 people responded
with comments including men andomen from academia, industrial research labs, and
NSF It should be noted that NSF empé&®es are speaking for themsedvand not for the
ageng. To presene anorymity, | haveincluded (with a fes exceptions) only a designa-
tion of the sg and professional classification of the respondents in this reparant to
sincerely thank\eeryone who took the time to prale input.

This was in no vay a scientifically-conducted sy everything in the report should be

taken as either my opinion or as anecdotal comments from a non-random sample of peo-
ple. I'have tied to include all of the opinions of the respondents jttshould be &pt in

mind that it is dificult to be totally unbiased when preparing such a regartally, this

has been a part-time adty and in no vay should be tan as a deep or thorough study

of the problem.However, the feedback that | resed (from both men and emen) vas
ovawhelming in its agreement that there is a problem and that something must be done
about it. Hopefully, the information that this report prides will help in formulating

NSF programs and in priling ideas for indiiduals and groups to takection.

The first section of the report contains background data to help understand the scope of
the problem.This is folloved by a list of actities (either for indriduals or institutions)
that hae keen tried or suggested along with personal commentsvedcesncerning
them. Theseactvities are diided into multi-urversity and &tramural programs, single-
university and department aeiiies, funding for students anddulty, and miscellaneous
comments that did not fit into mf the preious topics. Appendix A lists the contril>

tors to the reportExcerpts from tw relevant Boston Globe nespaper articles can be
found in Appendix B.Finally, Appendix C contains a term paper written by a Ph.D. stu-
dent at UCI for a graduate class on social aspects of technology thideprmformation
about the dctors decting the decision of @men to enter doctoral programs in computer
science.
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BACKGROUND DATA

The data | hee keen able to ather is sparseubdisturbing. If you have ot already seen
it, I highly recommend reading the AAAS Presidential Lecture hySbeila Wdnall (a
professor at MIT) calledVoices from the Pipeling(Science241: 1740-1745, Septem-
ber 30, 1988).Unless noted otherwise, the fallmg data vas obtained from NSF publi-
cations.

Although gawernments should be mied by inequities and by the desire to allall their
citizens to realize their greatest potential,yttaee much more likly to act when a
national crisis loomsThe basic problem as seen by theaggoment is this.The chang-
ing demographics in the U.S. will not produce enough scientists and engineers in the
future if present circumstances continiglacks and Hispanics will makuyp amost half
the school-age population by the year 20Q@,the two groups historically do not choose
science or engineering as professiohbese tw groups comprise only 2% of the Ph.D.s
in science and engineeringomen, who are half of the population, are only 11% of the
science and engineeringvkforce. MichaeHeylin, editor ofChemical and Engineering
News(vol. 8, p.3), comments:
Chemistry and murcof the rest of science in this country have been working for far too long
under an implicit assumption that scientific competence isajisptionately concenated
in roughly 40% of the populatiorpresented by white male#. is a handicap that neither
science nor the 1$. can any lorgy tolerate on economic, competitiw@oral, or any other
grounds.

There is a shortage adidulty in technical fields in uversities. For example, 1,400 engi-
neering &culty positions areacant. Inaddition, the percentage ofwm@hysical science
and engineering Ph.D. recipients whad@&mained to teach and do research atansir
ties hasdllen 20% woer the past 20 yearCurrently much of the shor#ll is being made
up by foreign graduate studentsitlan increasing number are returning home to their
natve ocountries. Dr Walter Massg current president of the AAAS, amns Science
246:915-921, September 1, 1989):
One must consider that only about half of thesifgm nationals emain in the United States
after obtaining their dgrees. lItis argued by many who study theoblem that this peent-
age s likely to decline as gwth in the labor mamkts and the need for scientific andheie
cal pessonnel inceases in the home countries of these individuals.

There are consistent reports that the increase of foramuity and As has a ngdive
effect on women students as maof these &culty come from countries where it is not
regarded as appropriate foromen to get achnced dgrees in science Foreign students
account for 26% of all science Ph.Dwgaeded in 1988 and 54% of all Ph.Dwarded in
engineering. 198&sas the first year in the last fvthat the number of U.S. citizens earn-
ing a Ph.D. in science slved ary increase. Thahcrease \as due entirely to an increas-
ing number of vemen earning doctorates in those fields thatvellcan increase.

The number of 30 year olds in the population peeaik 1988;in that yearthere were a
total of 9,189 natural science and engineering Ph.Wasdad to Americans.That age
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group will decrease steadily and bottom out in 2004, when demand for natural science
and engineering Ph.D.s ixpected to be about 18,000he action plan of the recent
Federal High Performance Computing Program calls for an increase to attaeeh @ le
1000 computer science Ph.D.s per year by 1995 and laments:

the seere undersupply of computer scientists and computer engideadvanced dgree

levels. Computationascientists and enginezire in even shorter supplyAddressing the

Grand Challeng goplications equires lage-scale collaboative efort involving divese

groups of scientists, engineserand mathematiciansThe manpower shor@ n computing

technolagy and in computational science and engineering is hinderiogrgss in these

areas.

White American males are not going to be able to fill the demand; the only hope is in
increasing the number ofomen and minorities.

But the number of emen interested in science, and especially engineering, is decreasing.
“ Societal stereotyping denies girls the encouragemeah ¢ boys o try science and
math’ (Christian Science MonitpMay 9, 1989).Girls are being turned bfo science
even by elementary school.Researchers belie that the problem is not that girls e
less aptitude in math and science agsbdut that thg do not even try. All the social
cues discourage them from taking math courses and tell them thareheot qualified
to be scientistsJacquelynne Eccles at the Uarsity of Colorado has done some studies
shaving howv student, teacheland parental attitudes discourage girls from pursuing sci-
ence and math despite thecf that females, in general, get better grades in math and sci-
ence than malesShe says:
the le that paents and tedters £em to play is undestimating girls potential in math
and science [...] and being lessdlk to encousge drls who have talent in math and sci-
ence to go on to delop those talents and skills, and consider occupations in those fields.

She has videotaped adar number of classrooms and demonstrated tHerelift treat-
ment that girls recee even though the teachers balethey are acting &irly and no dif-
ferently tavard girls than bgs.

| personally am disturbed by the studies suggesting tbatem are genetically inferior to
men in math.Directly after some of the more prominent ones appeared in the popular
press, the number of girls in ahced math classes in high schools dropped drastically

One result of these societal and parental pressures isdghemare indicating a declin-
ing interest in majoring in science and engineerinbis is not surprising when consider
ing that:

1) Women hae a bhck of support from teachers and parents;

2) Asscience graduate studentsytlaee less lilkely than men (including foreign men in
the same field) to a ather institutional or federal support during their graduate
study and are more k#y than men to be self-supporting;

3) Whenthey do havesupport, it is more li&ly (compared to male students) to be in
the form of a teaching assistantship whichvésdess time for research than in the
form of a research assistantship which oftemlires work that leads to a disserta-
tion;



-8-

4) After completing a doctoral deee, vomen find more diiculty in attaining a first
position than do the men with whom ylgraduate;

5) Oncethey find a job, vamen are less Iy than their male peers to find an aca-
demic job in a tenure track (this is not a function of their more recent entry into the
labor force, since at least twice as high a proportionarh@n as of men empled
in academic institutions are neither tenured nor on a tenure track, andférendié
has not changed in the past decade);

6) Whenemployed, women continue to be paid less than comparable mbka.cap in
salaries which is presenven in the first job, widens with age —omen earn less
than men in eery field of science, igardless of dgree or gperience leel, and as
experience increases, thamactually widensThis is true for computer science as
well as the other sciences.

The percentage of Ph.D.s in computer sciene@ded to vomen since 1978 has ranged
each year from 10-12% although therasva slight increase last year

Per centage Women CS Ph.D.s since 1975 (from the Taulbee Report)

Year Percent Year Percent Year Percent

75 8 80 12 84-85 10
76 6 81 11 85-86 12
77 82 11 86-87 11
778 9 83 12 87-88 10
79 10 84 10 88-89 14

These lav numbers are not a result ofWfevomen starting out in computer scienda.

1986, for @ample, 36.9% of bachelors gtees in computer science went tomen,
28.7% of mastes degees, and 12% of doctorate$Vomen are dropping out in the
pipeline at a much higher rate than mdiese computer science figures compare to 30%
of all the doctoratesvearded in the sciences going tmmen (although this includes the
social sciences and psychology where the percentag@memw ranges from 32-50%).

For some other comparisons,omen earn 16.4% of the ysical sciences Ph.D.s and
16.6% of the math Ph.D.€Computer science is not theoist, havever; engineerings
worse with a range from 0.8% (in aeronautical engineering) to 13.9% (in industrial engi-
neering). Theercentage in electrical engineering is 4.9%.

The percentage of emen &culty holding doctorates who teach computer science in
4-year collges/unversities is 9.4%.This figure does not truly reflect the problem since a
large number of wmen are concentrated in schools without Ph.D. programs and thus are
less likely to be engged in research.

For the 158 CS and CE departments included in thdbEe Surey, 6.5% of the aculty

are female.This is a little more than half of the percentage omen getting Ph.D.s in
computer science and reflects that eithemen are not getting or takingdulty posi-

tions or thg are dropping out of theatulty ranks.Breaking davn the figures bydculty

rank, 9% of the assistant professors, 8% of the associate professors, and 2.7% of the full
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professors are @men. Onehird of the departments included in thaulbee surgy
not have any female &culty members at sirank, another third v@ ane female dculty
membeyand the final third hee 2 o more.

1988-89 Taulbee Survey Data for Faculty
[This suney includes 129 CS departments and 29 CE departments]

CSfaculties CE faculties CS+CE
Total Women % Total Women %  Total Women %
Asst. 938 92 10 204 11 5 1142 103 9
Assoc. 718 66 9 191 8 4 909 74 8

Full 894 30 3 295 3 1 1189 33 2.7
Total 2550 189 7 690 22 3 3240 211 65

Distribution of Female Professor s (1988-89 Taulbee Survey)

Asst. Assoc. Full All Ranks
#females #depts #depts #depts # depts
4+ 1 2 0 9
3 3 1 1 7
2 20 10 4 31
1 50 40 22 54
0 84 105 131 47

For comparison purposes, the 7%mven aculty puts CS departments third from the bot-

tom, belav all the sciences»@ept engineering (2.3%) andysics (4.2%). The propor

tion of women fculty with doctorates in all sciences is 18.2¥he figures for computer
engineering alone, where the percentage ahen fculty is about half that of computer
science departments, are truly abysnfafemale professor wrote:

As a women who has served for many yeara wmputer scientist within a cotie d engi-

neering famavork, | have either been the single women, or one of two women, within the
entire wllege As a gaduate student, | mer had a woman pfessor As a young assistant
professorl occasionally encounted real hostility fom engineering students who felt that |
did not fit their imge d the pofessor Twenty yeas later, | am ane of at most two women
that my students will encounter in their urgladduate (and sometimesagiuate) cagers.

Yd there ae many moe women students in my classéknow and have known of a num-

ber of law suits molving se& discrimination in mattes involving hiring, promotion, tenue,

and advancement into adminitive ranks. Theg is dill a considerble reserve on the part

of many of my male collgaes towad the hiring of women inenerl. Andin some cases,
there is overt hostility

The underrepresentation obmen in computer science and computer engineeaicigty
positions is a serious problent.is not necessarily all a result of bias or lack of opportu-
nity; as one concerned mabctilty member pointed out:
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The poblem is having enough women to goward. Ifonly 10% of the PhDs arwomen,
say 50, and if only 40% of them stay in academia, that means only 20 women tealde spr
around the 150 PhD-gnting departments.

Furthermore, | hae rmoticed that although msfemale graduate students with whom |
have mme into contact ant to become professorthey aspire only to jobs at teaching
colleges rather than researchvensities. Thdack of female and minority role models in
research positions at top-ratkschools tends to enforce stereotypes andtk aginst
efforts to increase participation.

ACTIVITIESTO ADDRESS THE PROBLEM

What can be done about all thi3here are some things that can be done on avidiuchl

level, and there are others that must be implemented at an institutional, state, or federal
level. The actwities described belw are dvided into those that are limited to a single
school and those that Ve a Wwoader scope.Both current and proposed afties are
included. Almosall of these actities would benefit from NSF support and guidance.

Multi-University or Extramural Programs

There are somexesting programs that are attempting to helpnven along the pipeline.
The following list demonstrates the range of suchvétas; it is by no means complete.

* Leadership Texas Options Project: This womens leadership @anization is look-
ing for stratgies to encourage an early and lifelong interest in science and math by
girls. More specifically they are researching model programs ek girls in sci-
ence and math courses through high schb#éliter that, the choices are theirsjtb
at least the will have the OPTION to chooske.T hey haveproduced a videotape for
high school students and argerimenting with slide slves and other media.

*  Math/Science Network: The purpose of this genization, which is run out of Mills
College, is to encourage high school girls to consider careers in math and science
and to leep their options open by taking the basic courses beforeetheh collge.

To reach this goal, tlyesponsor various projects, most notably summer math and
science programs and a serious ‘Bikpanding Your Horizons’ conferences that
expose girls to career opportunitie§hey also have a plot project called‘Expand-

ing More Horizons, w hich is tageted at minority girls and amen. Inaddition,
they havebeen ivolved in the compilation of a databse admens centers, support
groups, and foundations, which ismbeing used by the AAAS.

» Conferences on women in science. Conferences he keen held concerning
Women in Linguistics (June 1988) andokven in Mathematics and the Sciences
(November 1989).There vas also a conference on the status @inen in computer
science held in Great Britain in 1988here is some interest in arranging such a
conference for computer science in the U.S.
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» COSEN (Carolinas-Ohio Science Education Network): This is *a consortium of
highereducation institutions committed to encouraging and supporting black and
women students in the study of sciefic€ he schools wolved are Duk, Davidson,
Denison, Furman, &yon, Oberlin, Ohio Wsleyan, and the Collge of Wooster It
is supported by a grant from thewP€haritable Tusts. Thg are starting an under
graduate vwwmens upport group and also support urgtaduate researchThe
COSEN program encouragesomven and minorities to try science research as
undegraduates. Thisesearch program started this summer so there is no informa-
tion on success rates or on the reaction fromabeltly or students.

Other types of aatities might also be useful including a national committee for coordi-
nation of actrities, regional workshops, netarking actvities, and programs for pre-
college women. Eaclof these is discussed belo

Committee on Status of Women in Computer Science

There is no such thing yetyta model for this might be the Committee on the Status of
Women within the American Biical Society This rotating group of male and female
physicists publishes a Gazette to combat isolatiatheys a database ofomen for
employers; asks for ®unteers (via the Gazette) and compiles a grésakst in order to

get more wmen irvited for colloquia and public talks (there is still an old/’'lsadub in
most fields in terms of men being much morelifkto be iwnited to gve talks); promotes
women for prizes, fellships, editorships, and important committees; and lobbies for
programs to promote #eility such as career interruption, part timenk, and recogni-
tion of family priorities. This group might also act as‘gihder’s Bureau’ to match qual-
ified women with opportunities — both full-time and advisoifhe American Council

on Education does this already for female academic administrators.

One graduate student suggested anothevitgdthat might be appropriate for such a com-
mittee:
[...] establishing some kind of national clearinghoutsegather and dispese information
on the diferent poograms (both long and short term) that DQigt for girls/women.This
could include info on junior high W&l ‘science carer days’ to special pgrams for women
in graduate shool. Imyself found out about a summer camp for girlsemént and a ng
program for women gaduate students in Boston completely by accidéntiould be good
to have a cen#l “bulletin- boad” for sud things — not only for people who might want to
attend, lnit also for those who wish to learn howIs@gents might be ganized.

Regional Wor kshops

It may be possible to establish a pattern of locaidreal) short eents. Oneadvantage
of this is that it preides optimal gposure to the @ role models that»ast without caus-
ing unreasonable el expenses for students.

These wrkshops can be either guidance-oriented or research-oriefliedobjectres o
a guidance-oriented wrkshop are to help emen understand the politics of scientific
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research, to ge alvice on getting tenure, and to pite networking opportunities.One
female graduate student commented on the possible content for ciksihops:

| feel petty stongly that meetings léthis should NO@ focus on taditional womers prob-

lems sub as dhild care, male chauvinism, etcRather a major portion of shaget tagethers

should be focused on sharing information that men in science have been sharing (quietly)
for years auch as how to network in your field, how to neakiends (contacts) and influence
people (collegues), what counts for tergyreic. | have coped with thedditional problems

in various ways and so have lots of other women (and nWa)@an of couse shage auch
information, lut dont need a lage neeting to do solndividual tastes ar too diferent.

An NSF staf member suggested that proposal writing skills are important to teach.
Classes for such skills might be held aio@al meetings or in conjunction with profes-
sional meetings.

Thewe is a «ill to proposal writing which increases lances of succesgMost epeat
grantees, by the wagend many mar proposals than theget funded). dur notion of po-
posal semina aught to be easy to follow-up. The easiest way is to have a seminarat e
professional meeting: NSF dtahould be quite willing to participatd will, if asked, for
instance!

Dr. Barbara Simons described ankshop of this type that she helped tganize:

In 1978, when | was a gd student at Besley, a snall group of women gduate students
(we called ouselves WWmen in Computer Science) decided tgamize a confe&nce aimed
at getting moe women to enter computer science and engineerkaytunately for us —
since we eally didnt have mub of an idea of what we wergetting ouselves into — Sheila
Humpheys had just joined the Wmens Center at Berkley. Working with us, she ganized
the confeence in only 3 months, and it was anrendous succes¥®/e tad about 400 atten-
dees, almost all of them womeSome of my male fellow agtuate students attended the
opening sessionAfterwaids one said to me that for thesfitime he undstood how | felt
being the only woman in my classé#§ith the &ception of a couple of male deans, all the
panelists and speaks were women scientists or engineer

The confegnce was attended by Belly undegrads, women ém surpunding collges
and junior collges, women consideringturning to shool, and women cuently in cs and
engineering It was a wonderful xperience and thee was a lot of comaderie Also, |
think (hope) that it encoaged a number of youngr women to either enter the field, to
remain in the field, or to aim for higher goals.

A female professor commented on hgvexiences at such aovkshop:

In 1978 | participated in a symposium omMén in Science right afteeceiving my Ph.D.,

and it was gtremely helpful.If this kind of activity is done well, it ixeellent. Thesympo-

sium | attended was held in Indiana, and senior womee tweught in fom Midigan and

other nearby statesSome very successful female academics came to the symposium, and
during the lunbes thg were goread among the tables, thusopding the youngr women a
chance to gt acquainted.Since very successful womer an soread out in the sciences,

this kind of networking opportunity iane.

| also felt the seminarthemselves wenery helpful. We bioke into small goups to discuss
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various issues, and the discussion became quite.livajpt a pespective on the strgie
for tenue, gants, etc., whik (not having a eal mentor) | neer received during grduate
school. Like many women, | made it thugh a Ph.D. with a verycbld” advisor who did
the absolute minimumSo this symposium gave me some very valuabép@etives on aca-
demic caeers and what it takes to be successfuMany attendees wergaduate students (I
was aleady an Assistant Bfessor) and it was obvious that yraso learned a lot.

| should add that the ganizes o the symposium had to call me up andvioce me to
come | would not have attended just based on a mailiigy to have a successful sympo-
sium equires eal work and dedication.

Another model for such erkshops is that tlyewould shevcase role models and encour
age vwomen to pursue research careedsch a wrkshop is planned for Southern Califor
nia in spring, 1990 Graduate and undgiaduate students from waisities in the South-
ern California area will be wiited. Thespealers will be primarily academic and industry
researchers presenting information about their particular researcthdse will be a
panel in the afternoon about general career opportuniiesone NSF empigee com-
mented:

My view, for what it's worth, has always been that theearon whib to focus is poviding
and showcasingote models (successful women whe arccessful as scientists and engi-
nees), with particular attention toges 3  grad school.

Networking Activities

Networking is an important aspect of successful entry to the scientific research commu-
nity. One male professor wrote:

From ny perspective what has gneally worked the best for men or women is networking
— arly, intensivelyand continually [Women need to] participate; not as a womant bs

a professional. Meganisms that help women networle areat — hut the dangr is that
they will only network with other women, whidgs a cead-end (in gneal).

A female professor noted:

| personally benefited &m being able to attend conéeices in my &a, and meeting estab-
lished eseachers. T be perfectly honest that was my entry into the old boys’ network;
indirectly it helped meeg a good job, and it still helps withagrts and awads. Thosestu-
dents who domhappen to be on a ricreseach poject dont have this advange

Finally, a female graduate student commented:

| think contact with othemore advanced women, would have been a very beneficial thing
for me | am very inclined towals mentor psgrams, and the establishing of an e-mail pen-
pal system, so that women who cannot participate in a meragraon can establish con-
tact at least though e-mail. | think the egonal meetings & dso a very good idea, as is
funding to @t to confeences. Onef my bigyest gripes is myealative isolation, and so any-
thing that beaks that looks very good to me

Providing funding for vomen to trael to conferences and evkshops wuld be useful in



-14 -

these kinds of netwrking actvities (discussed further beWp. Recently conference
lunches for vwmen hae keen tried. All it takes is scheduling a room, posting announce-
ments, and a nearby place for people to get-tak lunches Some vomen at vorkshops
that include meals ha resened tables for wmen to cowerse. Onesuch luncheon
resulted in the establishment of an electronic mailing list fimen in computer science
research. Othdypes of formal and informal nebsks of femaledculty in the sciences,
either single umersity or multi-unversity, currently &ist or could be established.

Programsfor Pre-College Women

| receved a lot of comments about the problem of getting yousgnen interested in sci-
ence and mathematics at an early afjge number of comments reflect both thetfthat

it is viewed as important by mgrpeople and also theét that | left it of my original list
which encouraged people to writél like dl your ideas; in addition, what about”...
Industrial researchers seemed particularly concerned about programs for young girls.

Several women who commented on the early draft of this report participatedviersity
summer math programs foromen that were instrumental in their pursuing science and
math dgrees. Othersvho had not participated in such programs thought sbanded

like a gpod idea.From a voman working in industrial research:

If the poblem is partly that women eurot attracted to math and science anckamt even
applying to major in math and science in cgéend grad sdool, then perhaps NSF should
focus on pograms in gade stiool and high drool. |,too, participated in special pgrams
before wllege, ncluding some at City Colje o Saturdays (wheg | first learned to po-
gram) and at Cornell Univeity during the summer (whermllegelevel couses wes
offered to high skool students) These psgrams &posed me to people who webing real
reseach in math and sciengeand they were exciting and fun.Programs sub as these cou-
pled with ple models in d®ol who encowagaed me in math and sciengded me to kboose
math as a colige major.

At the same timd received lots of social and familial signals to stay awaynfmath and
science because theeren't feminine Newertheless, | ended up in math, so the stimulation
in high stiool must have woek.

A female professor commented:

| was at [a summer pgram for high stool students] in math, and taught at it for a number
of yeas. |think thg're geat. Mine has at least five women PhDs that | am aawefr
Since math is so important for CS, how about also eagmg some of the math qmrams

to have a CS component?hink the math gograms might attact moe women students.

Finally, a male professor responded to my suggestion for such programs:

YES!! Istrongly feel that by the time womeatdo the univesity, it is dmost too late to
encounge hem to enter the scienceSummer ggrams suhb as this would be aneellent
idea, and | would be happy to encage air lab to help support one

There were suggestions for other types of programs that mighfielsévef From a grad-
uate student:
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| once participated in a mgram whete local jr. high girls came to the univsity to see
“women in science in actionWe presented workshops and gave them some hands-on
experience too.l have no idea if this hasgood results’ and | dont know if anyone has
tried to track that. Myown empirical observation was that it was a goagezience for
eweryone and readies a fair number of girlsSo another suggstion is funding sutevents.

From a male professor:

Thee is a local piogram supported jointly by the museum of nauhistory and the local
school district called the after ool science academyrhey have mentas who are gener
ally retired enginees who help 1-3 students with gjects of the studentshoosing This
works wondes in helping the kids gain maanical skills and in learning about doingger
jects.

Do you think that therwould be any way that this sort of thing could be fest@r Doyou
think that thee would be any way that it could be adapted to enagergrls to be inter
ested in science?

From a female industrial researcher:

| remember being told in hightsmol not to pusue my integst in ©iemistry because women
didn’t make good demists (this wasdm the head of thenemistry department at the local
university who was visiting the Bool on a ecruiting trip).

| wonder whether some gmgrams could be set up with highhsols to show intested
young women what a@seacher does all day For example pair a high-séiool sge woman
interested in some aa of engineering with a woman working @seach in that field. They
would spend some significant amount of timg geweek) going to seminamr working on
something tgether This would tak a lot of work to set upui might have a significant
impact at an early enough gfa b make a dfference A less intensive pgram o exposue
(through lab tous a outread to schools) would also be a possibility

Several people gpressed concern about the general state of education in math, science,
and computing at the pre-cajle lesel. A female professor responded:

I am quite disturbed by what appesato be a dop in the relative number of women entering
CS as undgraduates. Myhund (several people Ive spokn with including one pson
involved in pe-collgge elucation) is that thex's a poblem with the ways in whiccomput-
ing is taught in the high kools.

A male unversity researcher wrote:

I"ve just ead a copy of your letteand have seeral thoughts. As a co-author of a popular
intro-programming tet that is fequently used for highdsool AP couses, one of my con-
cerns has been theqiilem of simply €tting women started into the disciplinde se the
inequities starting at the junienigh level and ®en earlier It's not unusual to see a CAl
class whee the boys &ep jumping in and takingver from the girls. This may simply be
related to the fact that girls seem toveéop social skills earlier than boys, andeamt as
likely to be rude Whatever the causenowever, the poblem must be addssed mucearlier
than collge | would sugest a pogram to add incentives to young women, and their keac
ers, to enter computer scienc®erhaps this could be amxtension of the APxams, or
something lik the Math Olympiad, Uit specifically for women (and possibly minorities),
with national ecaynition of both the student and her teac thiough articles in both
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computer society ngazines and tedwng maazines. lraddition, univesities should set up
scholarships specifically for women (and minorities) whbiage high scaes in the gams,
with some adjustment for financial neeglome of the solarships might have to be funded
by state or feded sources, while private $wols could pobably aford them without out-
side assistance Perhaps equipment manufactis oould contritute to the studers’
sdhools, although that is Iy to lead to faud if the prizes & valuable The idea, howeer,
would be to aeate a structw milar to the National Merit Swlarships, lnt for women in
computer science

If we could @t an &tra 2000 women seriously inested in computer science prior to enter
ing college, especially though a pogram that is tied to pofessional aganizations and aca-
demics, it would be mhceasier to incease the number who go on taduwate shool. |
think that many of your pposals for what to do once wome ar college ae very good.
Thewe is indeed a lak of mentoring and encouagement for women to seek advanced
degrees. Butwe cant hope to right the inequities at thatvig until the number of female
undegraduates appraches that of malesWhatever piogram is eventually deeloped, it
has to addess the pblems at all leels of education, and not just in the classn.

For example intro texbooks ae frequently seist. Sometimeblatantly (referring to po-
grammes with male ponouns), bt often moe aubtly (using male-orientedxamples, male
names in data sets, etc.Just the fact that most amritten by males sends agative mes-
sage b women. Myexperience with my t@book has @ally opened myyes to the perva-
siveness of gesm in our discipline | hope that your committeeivork will help to open the
eyes of othes o these poblems.

A female from industry @s also concerned about th&ism in textbooks:

Wak on publishes o math/science books to eliminatexsan. Thee are gill books called
things like “A Boy’s Frst Book of Electricity Experimerits.

Rid textbooks and other work materials of things that boyes raore familiar with than
girls. In sdool it annoyed me that descriptions of distancesvgaren in terms offootball
fields’ and weight in terms ofgolf balls’

And another wman vorking in industry commented:

Most of the action items seem to me to be symptomats éoir poblems that a dten
quite deep-seatedAs a paent of a fowyear old girl who abha any book on science or
math (the same books that myeseyear old sonead when he was four), | am very dis-
tressed by this cultarthat indoctrinates its women starting at the{sdool level.

I would like to see in your list of action items not only some steps-tmain pre-s¢ool and
primary sdool teaders, hut also efforts to ewite text books (the kind that show girls
dressed in pink and boysedised in blue) in a nonsgst manneras well as a non-sdst
curriculum for primary and middle bools. Becausby the time women studenead the
graduate leel (and thats where dmost all your action items ardrected) the indoctrina-
tion has long been cast in coste...

A female graduate student commented:

I would love to see a pgram inwlving teabers. Sincestudies have shown that tées
are (consciously or otherwise) miugrore likely to encouasge loys, | have wished that a
program oould be deeloped to demonstte these mblems to tedwers, so thg have a
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chance to deelop geater awaeness of this issueFor example some studies actually
video-taped classes, and apeatly this behavior was quite visible on the tafiais same
tape could potentially be used as a tool to dematesthe poblem.

| also have thought about deloping films, or videos, adeksing specific pblems that
could be shown in clagsosms — not necessarily to girls anlsor example | recently ead
that a woman astnaut had, een has? math anxietyObviously this didnt stop her! |
thought how wonderful it would have been for me to hear about teings when | was
going though my poblems with math anxietyThen | deamt of having a national liary
of tapes lile this that could be shown ttitdren.

A male faculty member alsaxpressed concern about teachers:

| believe that the eally critical population to be attended to right noweawr high stool
teathers — even moe 2 than the high dwol studentsl am not even sue that we need to
go ba& much further than high deool (9th gade) to bgin to male a dent in the poblem
you discussed in your paper

But with all of the special pgrams that we may establish, it would seem to me that it is the
math and science telaers that our students have in the classm, especially the women (if
we ae going to attact moe women) that have the gatest potential to addss the issues
you pesented. [...] | think the primary point of atkaghould be the high $ools — with at
LEAST as mucattention given to the tehers as the students.

Although there s agreement that pipeline programs are important, thesenet agree-
ment on which parts of the pipeline were most import&rte woman in industry wrote:

| noticed though that you only @&t women who a dready in science and engineering
graduate pograms. Inmy opinion those have alady cossed the main barriedf we want

to see the number of women i&se in those aas | belige we should start at an earlier
stage, ramely high dgool and early collge years. Thisis when young girls ar difted
away fom had sciences due to social ggsues. Ifwe can give them enough support then
to counteact the pessue from their pees and families (sometimes), | beli this is the
most important gle and thg will be able to tak care d themselves &m thee on (with
maybe less support laterf;rom ny experience as an undgrad/grad student in engineer
ing/ computer science the libdecisions ae made in the undgrad yeas, the support &m
my family was the main thing that made all other sociabgpues completely frivolous (all
women in my family have unieity deyrees). llike the idea of women spearkseries, |
believe thg would be maoe dfective if given to high soolers and undegrads.

The importance of the earlier yearasistressed by a female researcher:

| believe that most attitudes (intellectual inquisitiveness, self-worth, ete.yratty well
developed by thege d 5 or so, and the unfortunate discagenent that girls eceive in
schools only gacerbates beliefs and attitudesvdlwped in the homén child care, and in
pre-stiools or kindegartens. Allthose pograms addessed at female gd students assume
that you have the female students in thst fitace If we REALLY want to mak a dfference
we have to gt them early We have to tiange the attitudes of thehildren and those who
influence them at sha tender ge This means that we have tetdnto the homeWe have
to read the paents & teabers d these bildren, andthe dildren themselveslt seems to
me that this means thaf@fts must go intogaching NON-tebnical, NON-scientific people
[...] Perhaps putting some emphasis ongoams to ead the futue dementary- and m@-
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school teabers would be moe helpful. Supporfor girls in sciences in the lower agles
(wheneer thgy dart to teadh sciences) might helpEven paper dolls that have females
dressed as doctey civil enginees and airline pilots would help.Satuday morning car
toons, kids’ learning-togad books, anythintpat gets the messgg@ aross early- is it pos-
sible for the feds to support suthings?

Single University or Department Programs

Besides thesexeamural programs, there are nggsossible actiities on a smaller scale
that can be undertak by single uwiersities and departments and by & fedividuals.
One &kample of such a uwersity program has been started recently at Douglassgéolle
one of the Rutges’ University collegges and the lgest womens wllege in the United
States. Thigprogram is attempting to encouragemen students to enter fields of mathe-
matics and science thatvealeen traditionally male-dominated:here are seral special
programs in the Douglass Project for Rutgetbmen in Mathematics and Science
including:
* A residence hall for amen mathematics and science students at both the-under
graduate and graduateéb

A residential summer institute for girls in their junior year of high school.
* Career vorkshops.

* Information on research and internship opportunities.

* Study groups.

It is interesting that the majority ofomen mathematicians and scientists in the pas ha
come from vomens wlleges. Asnoted earlierMills College has beenery actve in
providing such programsBut smaller scale &fdrts can be established atyamiversity.

Women Speakers Series.

This has beenery successful in other fields such aggits and biology and relady
low-cost. Itnot only prwides role models for @amen students,ub it focuses both male
and female attention on successfumen. Femalgraduate students V& especially
enjoyed the opportunity to interact with the spealnformally after the talk (e.g., at din-
ner). Femalgrofessors who & aganized such actities in fields other than CS v&a
personally reported to me tremendous enthusiasm for thegiesty the female grad-
uate students.

Several people commented on this propodatom a maledculty member:

YES!! Thiswould be a geat idea. We lave an active speek program, tut we ppbably
have only had 4 women speak in as manysyediSFunding of women speais would be
an ecellent idea.Whee can we sign up?

And from a female graduate student:



-19 -
| am especially enthusiastic about [...] women spaak

Another male &culty member noted:
| saw your article about ways to encage nore women in computingl liked the ideas —
particularly about having a Wnens Sealer Series. | doubt that anyone herhas the
enegy to oganize another series of talkgjtlwe ae dways looking for mar gealers for
the reseach olloquium and for the IEEE studenhapter If you ever do @t a list of
women speaks (particularly speakrs from the [...] area), we would be delighted tovite
some to come her

Finally, a female professor commented:
| personally had planned to ganize a ole models’ speak series hax a the Univesity of
[...], coupled with a panel at the end of the series thatmal very pagmatic topics, sut
as how to intervier well, how to apply for gants, how to gt tenue, row to pik a mentos
what qualities a@ important in a mentor and so fortiMoney to fly in the ole models
would obviously be crucial to sa@ program.

Mentoring Activities
With the current small number ofowen in &culty positions, mentoring and prding
role models assumes great importanicack of role models is an important aspect of the
reason wki women do not enter certain fieldShere is, of course, a lot of informal men-
toring that is alvays going on.A female professor reports:
Within our department, therare nore roadblodks for female grduate students than theer
should be (i.e. there ae weral key nale faculty memberwho are ot very enlightened,
ewven though some of them wouldeli believe thg are) Again, | havert had time to
really work on the psblem. Ive povided some informal mentoring to aMfef the giad stu-
dents; since it doesingolve the poblems, it isrt’generlly very efective

Another female uniersity researcher noted:

Unfortunately | don't feel that a geat deal is done for womemrgicitly (or for that matter
for anyone else either), in terms of being supportiveutin dificult times. Thee is no real
mentoring There is no efort to recanize that diierent goups of people (women or other
minorities) might apprac CS reseach dfferently fom white malesy...]

I would like there to have been mearnentoring or advising by women of woment that
was not available | believe that a egular meeting of women, led by a faculty member who
had an inteest in cultivating and currying the women students would have madeaifiug
ference to me

The importance of mentoring and role models cannot be stressed too Gneliemale
student, a senior at MIT who is planning to go on for a Ph.D., wrote aboutgeziemce
in a summer job wking for a female manager who she described as:
one of the mosespected people in the compahyad neer expected that having a female
role model would ltange the way | felt about mysebut it did.
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Mentoring can ixolve providing help for students or for gmning faculty members.
With respect to prading mentoring for &culty, some unversities formally or informally
provide mentors for juniordculty women. Ondemale ficulty member suggestedvitag
meetings for junior dculty women on arxia (and perhaps throughout) thatpécitly
address ho to “play the game’ (e.g., get papers published, research funded, colleagues
to listen). Some unrersities hae formal assignments of mentors to juniacdlty Pro-
grams can also be established tovimte mentoring for undgraduate and graduate stu-
dents. Afemale professor suggested thatys be preided

for women science students to imaigrclosely with the people who have gone leefeg.,
provide a ‘database’ of students who haveetalcertain cowses (especially the ones that
tend to be discoaging) who ae willing to talk about how themanaged.

This might be broadened to prding mentors to ne students from the pool ofxperi-
enced and successful students awdity membersBoth student andatulty mentors for
nevw women students are usefuhey can prwide different types of information and sup-
port. Onefemale graduate student suggested:

In the military when you ag reassigned to a mebase you ar “assigned’to another mili-

tary member who is your sponsor for thetfseeral months until you €t acclimated to the
new base surrounding aea, etc. | think the gaduate students should have a similap-pr
gram. Notso mub to handle the housing ansition, lut to povide the ‘who to ask what
guestions’information. Itwould be nice to be in close contact with someone who has
already successfully completed some of the tasks gdacang with geat appehension. |
think this might also mvide an opportunity for males whoearilling to participate to
develop an appeciation for diferent tut acceptable needs that womemdpate students
(and futue wlleagues) ae facing

A woman from industry commented:

I think all the poposals ae good ideas.Although | do think we need to irase the pool or
pipeline of women comingoin high shools, | think we could do a lot to irease the num-
bers o women and minorities who decide to stay irhtecal fields after say thedshman
year and who decide to stay for M$hd PhDs5. |think the mentoring and networkingopr
posals ae particularly important. It is so common for u&ffected goup’ membes to feel
like maybe we AREN'Teally good enoughl think we foget our own oles as mentsrand
don't get enough positiveeinforcement by potential mentor

Given that the latest dulbee surgy fiows a \ery small number of amen in CSdculty
positions at research wersities and one third of the wersities without a single female
CS faculty memberthe problem of he to provide enough mentors becomes important.
A female &culty member comments:
One poblem Ive found [...] is that the mostgxious esouce in addessing this pblem is
the fev women in the fieldHence | think it is essential that our male cofjaes join in
helping to solve this pblem. How to enlist their aid is not so clear (asiderfrthe fes who
already ae willing).

| believe that there are mgmen who would be interested in helping pide support and
opportunities for wmen and minorities if we, in turn, pide them with ideas and infor
mation about he to do this. Somesvidence of this assertion is the suppomressed by
male faiculty members who responded to my request for comments and @easnan
wrote:
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Our current faculty atio seems about typical (1 computer science and 2 computer engineer
ing women out of a total of about 24pur student atios also seem togaee with what you
report (about 30% female undgead, falling of rapidly in the MS and PhD pgrams, with

more women in CIS than CE).

If you think of anything we can do to iroge the situation hee, ket us know (Were amost
all assistant pofessos, whid means that we dohhave the time foraally laborintensive
activities, lut wed all like the ratios to impowe.)

A female graduate student responded:

About the mentor and tutor ggrams: |would like to see significant participation on the
part of men as mentsrand tutos. Myexperience in [... aga of computer science], whic
is tremendously male-dominated, is that the men havexpbtidy thought about seésm in
science and what to do about iythwhen it is bought to their attention, tlyedo not have
any inheent objection to being Wolved in the fixing They do have a had time imayining a
way to fit themselves in; and thake ro initiative in finding a way So | think the NSF
should outline to them in a simple way the natdrthe poblem and xactly what thg can
do to help.

One female industrial researcher noted some of the problems female students and male
faculty members sometimesvwain finding appropriate ays of interacting:

Sist attitudes, wherthey are pervasive are as dusive as the air we bath and very har
to cdhange. Rerhaps the NSF could fund studies oaugr dynamics that could be applied to
teadhing faculty non-sdst methods of mentoringnd ways of intervening in gup behav-
ior where sxsm is apressed by other Sometimegust intellectual billying can turn
women df even when macticed uniformly towat men and womenChanging the social
atmosphet is very important and can have very dgr dfects. Sometimasonly tales one
person to speak up or tohallenge smeone else’ kullyism (s&ism) in oder to dange
things in a big way Also, NSF could fund ethical workshops and/or sensimarwhat con-
stitutes seual hamassment. Thelistinction between hassment and desirfor personal
involvements a& ometimes difcult to tradk. It's mot surprising that men ar ometimes
confused. Sometim®¥¢E ae wo.

Another important &y to provide more mentors is to tekadvantage of female
researchers who are not atvensities. Onevoman from industry reports:

As head ofecruiting for the SUNBinghamton alumni association in the DCear | have
set up a tutoring/mentoring @gram with local high sbools. Alumsfrom SUNYB are

working with students to help them in whatethe shool peceives as the gatest need:
tutoring, helping them decide whether to go to aglexr what college © chooseg helping

prepake for the SAs, for &ample The high shools we have tgeted ae those with lage

percentayes o minorities.

Another female industrial researcher reported:

Recently a grup of women post-PhDs have held a meeting for all the women PhD students
at[...]in CS. [..]]

Anyway the idea was to giveéadvice’ — how to gt thiough the PhD mrgram, wods of
wisdom, etc. The goal: to encage wmen to stik it through and finish the PhDThe
motivation came &m reading that eport about women in the sciences and how a major
attrition point was between the MS and Phizle.
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I think we plan on holding this as a yearlyeet. It was very successful toce ¥d about
10 students and 6 post-PhDs. It was informaldiganized. Lot®f heart to heart....

One male &culty member noted the importance ofyiang mentors todculty in high
schools and in uwersities with less well-desloped research programs.

We reed to find a way not just to accomodate studentstobgive faculty (principally high
school faculty) a bance at having a mentor perhaps&gy five yeas o so.

| am avare of seeral informal and formal mentoring relationships betweaculty at
small, primarily vomens mlleges and nearby researchuansities that appear to beny
successful.

Another way to sole the problem of a shortage of mentors is to plan groupitesi
where one or seral women and men can pride support to manstudents. Reional
actvities and meetings were discussedvabdimilar types of actiities could be held at

a sngle unversity. We hold monthly luncheons at UCI for female CS graduate students

where visitors and the local femakectilty members discuss topics such as tombe suc-

cessful in graduate school, recruitingwhitm get tenure, tips on writing research papers,

tips on gving conference presentations, grantsmanship, €here are some strictly

womens issues discussedutomore emphasis is placed on the general information

needed to be successful in a research career

A female professor described some\diitis at her uniersity:

- A ocouple of times a semester thehigical women in the ool of Computer Science at
[...] get tayether in the gening Sometimes we der in, sometimes &'pot ludk. Usually
there’s o formal agenda hut some prfessional topic becomes the center ofvewsation.
Even moe informally some of the women at [...§§& togaher for lund every couple of
months. Thisounds lik a petty small deal — it it seems togneate a lot of good feel-

ing.

- Reading goups. [...] also has a eading goup on @nder issues.lt meets oughly
monthly and the participation cuts asis science and engineering

- [...] has an associate pvost who holds meetings of students with the ability to go to

graduate shool; in many cases it hagndccurred to them that this is an optiorThis
clearly benefits womerShe also held ag-acquainted meeting this fall in conjunction with
the Society of @nen Enginee.

Another female dculty member described an interestingywio praovide a graphic point
about the possibility of combining career aathily:

We tave a goup called Society for &vhen Engineera [... Univesity]. Theseare nostly

undegraduates. Edt year the hold an orientation meeting for accepted incoming stu-

dents to encoage hem to attend [...].] usually speak at this meetingl find that this
meeting intoduces them to women in thénaal (and faculty)before they arrive and thus,
when thg arrive they aready have some link to other women for hdfpr example |
always talk this opportunity to let them know thean come talk to me once thare here
and | find that many students demember this meeting and do come talk to e
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sometimes bring myhiddren to this meeting so that students can see thatcthrebe engi-
nees and humans tooThey aways emember this when théalk to me later This meeting
primarily discusses what it is ko be a woman in the engineering field.

Prof. Lori Clarle, at the Uniersity of Massachusetts, Amherst, recently set up a panel
during their “Civility Week” T hese are her obsatons about that forum:

Immediately after 1 announced that | would be holding a forumwhy Mostly White
Males Go Into Computer Sciencely email was humming MANY students sent me mail
with their thoughts on the subject and one of our minority studegreed to speak on
minority concerns. | was told bysmal graduate students that the announcement alone
increased awaness and started people talking about tlodbjams.

The actual forum was pked and discussion went fover two hous. Faculty and students
came fom Smith and Amhstr Collegge as well. | started by pesenting statistics, describing
the national situation and comparing it to what is happening in mathematicsuaimkebs.
This powked a lot of discussion about why the statisticsevitee way the are. | also gave
the statistics about our department, whiathough better than the national statisticsear
still not great. | then discussed some of my observations and some obltens that had
been eported to me

The minority student spelabout his observations. He pointed out that computer science is
not a hospitable field for someone who is poor and must work, and perhaps maintain a min-
imum number of edits to be eligible for financial support. Our cees ae \ery demand-

ing time-wise and theris o lab credit given for the long hoarthat must be spent at a
madine This is in contast to engineering or the sciences, vwhiive lab cedit, or husi-

ness, whik does not equire laboratory time He dso noted that poor students can nayb

pc’s and thus must often wait teegterminal/workstation access, whican be dificult to
arrange aound a work sisedule

Another poblem that he pointed out was that Wawganizations on campuses did not
encounge sudents to pwsue a caeer in science Many felt that isiness was the bestute
for providing a stong economic base for the bkacommunity in the futer. Another pob-
lem is that minority students neofrequently come &m urban aeas with poor high $wols
and thus ae not prepased to pusue a cager in mathematics or science

Our discussion about possible impements included the following:

-faculty should be award the stong cultual bias ajainst women and minorities uing
a career in sciencelo counterct this bias thg should:

Be sue o take the time to encoage wmen and minorities who ardoing well in
their classes,

Awid using male mnouns for all figues of authority or intellignce

Realize that ggressively ballenging a student may have agagve efect if the lack
self confidence

Choose scenarios that will belevant to minorities and womerAlthough mub of
computer science funding comesnfrthe DOD, many find military oriented scenarios
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(e.g., mobile pbots) ofensive or uninspiring and wouldgfer scenarios that indicate
more humanitarian applications(.g., assistance to the handicapped),

-To encourage women and minorities to enter agmain in the field:

our female gaduate students have formed a suppodugrto meet with and mentor
undegraduate women in computer science

the female faculty have set up wf@formal meetings with the female urglaiduates
and graduate students to discuss issues amdigee support and guidanc®ur first
meeting with undgraduate women is Reweek to discuss a@r options in computer
science

a group, of mostly gaduate students, is looking into a summer mentogram to
help attiact minority students to the department.

There have also been some other gegfions, sulk as requesting industrial support for fel-
lowships for minorities and women and meeting with the minorigrozations on campus,
that are gill being puisued. W dso need to look atestructuring our labaatory couses so
our couises can be meraccessible to the poor

The enthusiasm and participation in this forum demonstrates that there is a wellspring of
concern and interest in these problems that can and should be tapped.

Another actvity | heard about recentlyag an informal class on writing papers for publi-
cation gven by a female professor for @men graduate studentat the end of the class,
several of the papers were good enough to be publisi@ter women hae held semi-
nars and classes onowien in Science that usually span all the scienCe® femaledc-
ulty member started &Women in Science andethnology Prograrhin which female
faculty in the sciences went to visit dormitories after dinner and discussed thagswik
to get into summer research andwhto orchestrate a graduate careddne person
reported about a science mentoring group at eetgity that meets weekly and includes
local industrial researchers.

There are oliously a lage number of aatities that one could come up with of this type.
Funding support in the form of release time from othewiies will most likely be
required. Mostvomen (and men) are already seetoaded with administrate, teach-
ing, and research acities that taking on an additional load is impossitiy. allowing
mentoring actiities to replace other types of administratend teaching aactities, more
men and vwmen would be able to participate.

Research Opportunities for Students

One of the most importantays to get wmen interested in pursuing research careers is
to provide opportunities for them toaxk on real research projecté female professor
recalled:
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Waking on a eseach poject is one of the things that aonced meas an undeigraduate
that | wanted to be irolved in computingaseach.

Another femaledculty member remaeki:

From my observations of women studentsl Bay cetting them actively irolved in all
aspects ofeseach (participating in eseach minarss, giving talks locally and then at con-
ferences, working on pjects) and tedtng (being TFs) earlier (as undgaduates, no
later than their junior yeas) is very important.

One vay to pravide such opportunities is by funding summer research jobs for students
— starting with high school student# female graduate student suggests:

| would like to see a massive summegseach pogram st up for women at all \els.
Stipends should be guided to the participants.

One unversity provides special incentes for female students to write research papers.
A student reported on this:

| would like b see the NSF pnide funds to be used as prize mpifa competitions.We
had a competition herrecently in whibh women fom engineeringmath and physical and
natural sciences gave 20 minute talks about their origirakach. It was geat.

A female professor described the same program:

Thee is a goup on campus that sponsaa ‘colloquium’ for female gaduate students in
the sciences, appximately once per yeaat which the students gisent their eseach, and
1-2 awads ae gven for the best talks.

Just as the current NSF Research Opportunities for gratkrates Program encourages
the participation of undgrads in research by addingt mong onto grants for them,
extra mong might be added to grants for hiring female RA&.male faculty member
commented on the current program:

I am pushing this ppgram with several undegraduates right nowlt seems to be arxeel-
lent idea, and a grat motivatar One wrinkle that | am trying is to try teegthe undegrad-
uates to write most of the justification (with T® of support), so that when the add-on
comes in, thefeel like they did it. This sense of accomplishment is errtendous encour
ageament.

Some uniersities hae mentoring programs where female and minority graduate students
write a research proposal with actilty member (male or femalelf selected for fund-

ing, the student recass RA support for a year and thadulty member may get a small
amount for gpenses. Afemale graduate student who participated in one of these pro-
grams had some illuminating comments about it:

I have some ideas about this, having participated in ét frand. It is far from perfect.
While mong (support) is important to female @ptuate students (indeed to allbgiuate stu-
dents), the goals of the mentoogram can't be met by meely providing monetary support.
Once the awat has been madevhat IS the incentive to the mentor to do anythingphd
what he/she was going to do anywaf?urvey was conducted near the end of the aivar
period to tiek on progress; its contents might have encaged some action, bt March
was mub to late to give sugestions that could have made afeliénce | think sometimes
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mentos don't realize special needs/weaknesses that femaliugte students may haver
they focus on allowances for family needs andréraware o the need to leak the social
barrier put up by the good oI’ boy clul§Male graduate students, by the waye the wost
offendes in the good ol’ boy clubDo they get this fom ole models, or ar they sslected by
some pocess that also selects thiaitP)

What might help?

. I would have liked to have had a series of smalbgp sessions with women who had
successfully completed PhDograms in science In groups of 5-7 the could have
helped me know what to do tdémand’ the mentoring | neededlhis would have
also povided the success stories arader models | needed at that poifts an awad
recipient, | would have been willing to commit to participate after successfgigon
completion. Thigould have been part of the terms of the alvar

. The gaduate shool made the awds, and the were very good about seeing that |
got my mong and fee waives an time Beyond that, howeer, | felt ignored for the
year | had some xpectation of intarst in my pogress at the bginning but soon
found out that therwas no oneeally following that or caring how things wegoing.

. Similar small goup sessions for the mentonho have greed to participate in the
program would have helpedAs most of the mentminwolved wee men and certainly
were rot accustomed to femaleagluate students, | think thewuld have welcomed
some guidance gend the original‘rite a three pge poposal’ handout thg were
given.

One final vay to get vamen ivolved in research agtties is to hire them to ark on
research projects as programmers or other non-research persénb€ll, the softvare
engineeringdculty hae hred seeral graduating senior @men who hadxeellent grades
but who did not vant to go to graduate school — instead/thvanted to go out and get
jobs. Eachof these vwmen went on to Ph.D. programs at topvarsities after 2-3 years
of programming for our research project®his leads naturally to the xitetopic — reen-
try programs for wmen.

Reentry Programs

Several women noted the importance of encouragirggn&n to return to schoolAs one
female aculty member wrote:

One thing | would lik to s2e is moe encouragement for girls who havedropped out’ of
math and/or science at some point during junior high or higiogkto eturn. Thee is dl
this discussion of girls dpping out early that unfortunately implies thatylean never
return, and ae lost to math, science and engineeringfer. This is extremely counterr-
ductive

A few wmllege programs hee targeted re-entering @men. Br example, one female
industrial researcher describes such a program at Millsgeolle

Thewe dso used to be a Master'degee program a Mills College which was a coss-
disciplinary pogram in computer science and another topic of the studedibosing
There were a lot of reentry women in that pgram, as well as some me(ilhe undegradu-
ate pogram a Mills is all female and thee are quite a number of older women students).
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don't know what the cuent status of the Mastertegee program is.

The best knan program of this type is at the Waisity of California, Berkley where
the Computer Science @sion runs a program to prepar@men and underrepresented
minorities for graduate study in computer scientke program s established in 1983,
and its first students were enrolled in Spring 1984e program mission is to increase
the pool of competie women and minority candidates for vensity professorial and
research positions by enabling them toetakdegraduate technical and math courses
required for graduate avk in computer scienceAdditionally, the program pnades fac-
ulty advising, access to other Belyy faculty and graduate students, and support ser
vices such as tutoring, study groups, discussion groups, technical andocemed
seminars, stratges for applying for graduate programs and scholarships,aaiiaftion

of discussion andxgloration of topics related to the reentperience. Financiaup-
port of the program comes from the wansity and from the industrial community

The program has been smalitlguite successful, with graduates at ynamjor unversi-

ties including MIT Stanford, CMU, lllinois, Berkley, Texas, Wsconsin, UCLA, Michi-

gan, NYU, Brawvn, Dartmouth, Rutgers, and the Masity of Washington. Othe 36 stu-
dents who hee mmpleted the Reentry Program and applied to graduate schooly&0 ha
been admitted with a total of 91 admissioferd recered. Ofthe 27 who entered gradu-

ate programs, ten @ completed masters deees: three at Begley, one at MIT one

from the Unversity of Massachusetts, three from Stanford, one from Santa Barbara, and
one from the Omgon Graduate CenteiSeveaal students ha alvanced to candidgadn

Ph.D. programs.

Several women wrote to me to tell me of this prograrAn industrial researcher
described it as follws:

The students in the ggram take the reqular Berleley c.s. couses, and compete with the
standad dudents thex. One of the advantges o the pogram is that it allows students

with non-standat backgrounds or with a dgree in another subject an opportunity to do
coursavork at a major univesity. There is dso a supportive efironment to whie the stu-

dents themselves, femaleadrstudents, and some irgsted faculty especially contute

And, finally there has been in the past (and | assume the same is true today) some financial
support.

Another female professowho was a student at Begley, dso described her impression
of the program:

The women werlright, had often workd in industry for seeral years, and had academic
training in a field other then CSANd often a less employable fieldel& BS in Math. Thg
took 5 quartes d basic computer scienc@ectrical engineering or math, whater was
needed. l.gead person’s aurriculum was based on wheher academic holes wer Most
students world half time on the outside (no support was available), wimade the po-
gram quite rigoous. |believe that most of the monevas raised fom industry with the
univesity contrituting some —it you should leed that.

[...] I also have fist hand knowledgyd the success of theentry pogram a Berkeley. (|
am a ecent gaduate of Berlley, not the eentry pogram, kut the gaduate pogram). It
has povided seeral topnotd graduate students herd [...] University. And it addesses a
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sgment of the population that would otherwise bekddcout of a scientific camer —
women in a elated it deadend or unemployable field whe gears beyond collge |
would stongly sugest starting similar pograms at other univesities, particularly ones in
the vicinity of lage <ientific or engineering employeer Theprogram & Berkeley could
use moe RA-type funding Typically the eentry students must work halftime outside of
school to support themselves; that time could be put to better use taking classes.

When non-traditional programs of this sort are tried, it is important that the system be
flexible enough to accomodate the unusual educational pattéongxample, some stu-
dents who hee gone through the Beédtey reentry program he had subsequent prob-
lems in getting NSF felleships. Afemale professor writes:

NSF will allow up to n (n=?20 semester heuB0? quarter how) of couses past the bac-
calaureate dgree for students applying for the fellowshisithough the eentry pogram
students ag taking undegraduate couses (data structes, into programming etc.), they
are ot regstered for a dgree; thus if the take too many couses thg are overqualified for
the NSF fellowshipsThis can happen at the same time thay theeve not yet tadn quite
enough to be stng candidates for gduate sbool. Itis a cath-22 situation. Berkeley
will not allow them to beegstered for an undegraduate dgree (whit would get them df
the hook, since NSF does not count seartakn towads an undegraduate dgreeg even if
the dgree is not attained).This is because then thawould have to competegainst the
normal Berleley applicant pool, and the are not stiong enough. NSF is unwilling
(unable?) togrant special dispensation for theantry pogram. Althoughthe particular
catch-22 | am describing caltes very f& people if there are to be nore reentry pograms
like this (what is Ber&ley’'s success ate?), it should be fixed.

Funding for Female Students and Faculty

Although funding may bex¢ramural or within the umersity, | am separating this topic
because of its importance and scopdl. reports hae $rown that wvomen are less Iy
to get support as graduate studeriianding is also important at the ungi@duate beel.

Designing funding programs can be tgiciSheila Widnall, in her AAAS presidential lec-
ture, warns that praiding scholarships to female graduate students may actually be harm-
ful because it is ligly to keep vomen out of RA-ships that get thenvaived in research

with a faculty member On the other hand, tavfemale graduate students and a female
industrial researcher sent a joint response to this assertion:

At this point in timefunding for gaduate students is very tigh number of gaduate stu-
dents go thwugh gaduate shool on fellowships all the way thugh because of the lacf
funding The fellowship students must still deseach in order to write a dissertation; hav-
ing a fellowship does nohange this. Inaddition, having a fellowship allows the student
the luxury of piking the pofessor with whom she most wants to warkandless of the -
fessors funding situation. Thus, we ecommend that a fellowship ggram for women
should be established.

To add to this, | would suspect that a woman who is at all ingesauld find it very dii-
cult to appoadc a professor and ask for fundingHaving a fellowship would allow her to at
least avoid this obstacle
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A female industrial researcher notes:

I think funding is important, ud should be tied toeseach. | know that [... Univesity]
males some @gmts that equire the recipient to find agseach alvisor to gt the mong S
the faculty gts a‘free’ RA and the student is not so isolated as wigidwships.

A second problem in designing funding programs isvimdasetting up programs that are
easily stigmatized ‘6he got it only because she is aman’), although we should not let
this concern paralyze us eithedne female graduate student responded to these con-
cerns:

| think we do need to be &dul not to encowrge he sepaate ut equal pute followed
unsuccessfully by the civil rights wenent.

One vay to aoid the impression of second-classaads is to stress the competéness

and importance of thenard as NSF has successfully done for tigtMg Professorships

for Women program.This program includes special letters to the Chancellor of the recip-
ient’s university from Erich Bloch along with press releasési NSF emplgee wrote:

The stength of the VPW pgram (as you note) has been in its not beingveid as a'sec-
ond-class’ program. You're absolutely corect in the concernsegarding stigmatization;
there have always been concerns within NSF (and in thgetazommunity as well)agard-
ing “losers” programs. Onthe other hand, | find your tgetted sugestions for undegrads,
RAs and othereminently sensible

Funding programs can beviled into those for students, post docgjitweing faculty,
and more senioratulty One female professor had a suggestion for funding that could
apply at all lgels:

| thought of one thing to sgegst to NSF in terms of specialggrams for women — equip-
ment. Inparticular in many places it is aal poblem to do work at night for securitga-
sons, bt it is a necessity for pfessional easons. Howabout sugesting elatively small
grants so women carup a terminal, workstation, printer so it is possible to work at home
when it is not possible to go intohaol? Also,many women have family obligations that
prohibit working at shool at night, gen if security is not aeal factor

Student Funding

Student funding programs can be implemented byvidhgial unversities or by gweern-

ment agencies such as NSkbme of these types of programs were described in the sec-
tion on research opportunities for students and include summer research programs,
research mentoring programs for urgtaduates and graduates, aadaus types of spe-

cial funding programsA female professor wrote:

Another thing 1t like to see is moe financial support for undgraduate women majoring in
math, science and engineeriniylany s@ools have very high work-study and sumijobr
savings equirements as part of their financial aid ages, kut | think it is mub harder for
women than for men to find suitable jobs to entle required income And minorities ae
often unlilely to enjoy the assumed financial conitibn fom homesince even pwerty-
level paents ae expected to pay a lge percentaye d their income
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For graduate students, gelar fellavship programs can be implementedl.female pro-
fessor reported:

Appaently a couple of yearago an NSF advisory paneécommended that both CS and
engineering institute a special NSFaguate fellowships for women (because of the strik-
ingly low numbes of women in those fields compear with other sciences)lhe NSF diec-

tor agreed to the one in engineeringerhaps in part because the @itorate in engineering
came up with 50% of the fundél'he st of the funds comeofn the education part of NSF
which is aupposed to double the number of NSkdurate fellowshipswer the ngt five
yeass. Divertingsome of the mogdo special poograms for women etc. diverts ibfn the
others, obviously I just spolk with [...] at NSF[...] Hesaid that the idea of specialapu-

ate fellowships for women in CS is not deadt, teither is it anticipated that it will be
funded soon.

Other types of funding programs mentioned earlier for students are (1) programs that add
to existing research grants to include female RAs asws dane for undegraduates and

(2) programs to prsade funding for special research mentoringnother potentially
worthwhile program is to prade travel funds for female graduate students to attend con-
ferences and arkshops. AMNSF emplgee commented:

Thee have been aguments for wviding small tavel-only supplements for PhD
reseachers who couldnt quite male it in the reseach gant competitions, it it seems that

there is a aystal-clear need for sicawards to women gduate students in @as of science

and engineering in whitwomen ae historically underepresented.

Several female &culty members stressed the importance of this typeva traproviding
incentve © continue their studies and in establishing re@king actvities that helped
them throughout their careershavefound this type of xperience especially stimulating
for my students: theget a chance to meet other researchers and studentsethéhat
evayone is pretty human and that the papers are rydbetter than thgcould write, thg
establish contacts for the future, andythsually come back eager to write a paper for the
next such meetingTwo female graduate students wrote:

Just about our favorite mposal you had was havingatrel funds for women gduate stu-
dents to go to confences. Dadhis if at all possible!!!It is extremely important to meet the
field for both gtting jobs and for gtting reseach funds if one decides to enter academia.

From ny own eperience my advisor has been wonderful about sending me to lots of con-
ferences and meeting#\s a esult, | have a number of people to contact when | start look-
ing for an academic position this fall and when | start looking for fundifigally, | usu-

ally return flom eab confelence with either a neidea for eseach a a way to impowve ny
exsting talk or eseach.

Post Docs

Post docs hae ot been ery common or needed in C&or the most part,dculty jobs
have keen so plentiful that mePh.D.s did not vant or need to taksich positions.But
the situation may o be changing. Oneiniversity researcher wrote:

It is clear that the academic matkfor CS gaduates will continue togj tighter and it
seems ligly that CS will mee towads the model used by most scientific fields evhew
Ph.D’s do a postdoc befar accepting a tenwr track job. This transition wont be snooth
and if we aen't going to lose all the e women Ph.Ds in CS © industry (whee they won't
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be quite as useful asle models) we need to establish enpystdoctoal programs and po-
fessoships for women.

A few pograms gist such as the Uwérsity of California Presiders’ Fellowship Pro-
gram, which preides postdoctoral fell@ships to minorities and emen for use at gof
the Unversity of California campuses, and the American Association oWesity
Women which praides eight postdoctoral fellships for vomen in all areasAlthough
some of the latter fell@ships are earmaekl for minorities or wmen in particular areas
(i.e., not CS), four are open tomen in ag area.

If the current trends in empiment continue, e postdoctoral programs foramen in
CS will be neededOne female professor commented:

Post-docs for women at top Unigities would be anxeellent way to help mePh.D’s get
into the mainseam. Thespost-docs could be given as an add-on to @stieag gant —
PI's who are interested could submit descriptions of thesseach, which could be dis-
tributed and then women could contact the Pthen the Pl and the candidate could submit
a joint proposal. Thisvould motivate PE by giving them an xra person for their goup,
and efectively a biger grant. Andthe woman wouldej exposue 1o a first class eseach
department.

Another female professor described an unusual use of a postdoctoral opportunity:

A year o | received an NSFd3tdoc in Math.(l do theory) It was an odd time to do it
(five yeas aut), but good for megbecause | have youndpitdren. It's wo yeas o full-time
support, or four year d half-time generlly supplemented by half-time téd@ng, or any
combination thexof As ane of my senior coll@gaes commented, the tbawy will always
be thee. The theoems might not bel’'m not sue exactly what | am suggsting hee, hut
juggling kids, bginning a eseach pogram, tenue is aazy. Despite whateer sharing
goes on, women awdill the ones that gt pregnant. Somearly caeer fellowships might be
nice How to construct them so that yhdon’t backfire is not so clear

Junior Faculty

The current NSF Research Opportunities fanven program funds emen who hee
not previously had NSF research suppofthere are rumors that this program may be
phased outOne female graduate student commented on this:

Do not phase out the ReselarQpportunities for Wmen pogram. GettingNSF and NIH
grants is very dffcult. Thiscould mak a dfference in keping women in academi&et-
ting one of these gnts certainly does not eclude gtting gants fom other sowes, ot
instead ensws that you have some mgnework with.

Two female graduate students also commented:

A final sugyestion we would lik to add would be to start a gnt program gecifically for
new women pofessos. Noteweryone can gt a PYI. Getting eseach funds is one of the
keys to being a successfulgbessor Knowing that thex ae some funds set aside tetg
started with might makthe diference for a young woman deciding to go into academia or
not. Ifwe ae trying to increase the number of womerofassos, attention should be paid
to nev Ph.D’s.
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From my point of view, if | knew that thee were ome funds set aside formewmen pofes-
sors, that would mak ALL the diference in my job decisionl would definitely accept an
academic position if one werdfered. Wth the curent situation, though, industry is
appearing a lot mar atractive than it used to.

A female professor had an idea for augmenting tfectefeness of startup research
funds:

[1t is] best if these could be augmented by mentdro would help with finding apppriate
funding souces, including contacts, and initialgposals.

Another way to help juniordculty is to preide them with release time from oldigons
other than researchUCI has a program called CareervBlepment Avards. These
awads are based on a submitted propo#aselected, the recipient isvgh time ranging
from a quarter to a year toage solely to research adgties. Theprogram is open to all
junior faculty members, i females and minorities arevgn high priority in the selection
process. Thigype of program can be implemented at a nedtilow cost by a unier-
sity.

A female professor wrote:

The most valuable time for eger huilding to nev Ph.D.s is the yearwhich immediately
follow the eceipt of the dgee That is the time for hilding upon ones dssertation
reseach, expanding eseach interests, networking to establish valuable contacts with col-
leagues, etc.Yd for most women, thoseeadso the yeas when one has the best opportu-
nity — and sometimes the only opportunity — to héiklren.... | sugest the type of
awards that ae dten tageed towad new Fh.D.s, sub as those that a& only available
within a certain time fime (eg., five yeas) after eceipt of dgree are dften of little use to
women, whose caeis do not always follow the sameatik as those of their male counter
parts.

Often women find themsebs in non-tenure track research positions aoe fan addi-
tional stumbling block.A female uniersity researcher reported:

As in other fields, many female computer scientists (including myself) find themselves in
non-faculty positions within the unistly and, thesfore, ineligible for many NSF pr

grams. In some cases, NSF could fix thisbfam simply bylanging its eligibility criteria.

In others, it is a estriction made by the univaty — for &ample [...] does not allow
reseach associates to act as PrincipalMestigator on prposals to NSF or otheigancies.

But before voamen can apply for most grants, fheed to get intodculty and research
positions. Afemale professor commented on the importance of gettorgen into &c-
ulty positions:

I think the best thing that can be done to @ase the number of women whe amking

significant contrilations to science is to encagre he best univeities in the country to
hire rew £male PhDsas tenue-tradk faculty In these univedities it is EXPECTED that
faculty will produce papes, write gant pioposals, attend and givegsentations at top con-
ferences, supervise PhD thesis students and so forth. Wheaduiaged with a PhD in
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mathematics in 1971, it was not possible for any woman in science to obtain a position in
sud a wiversity. | have been fortunate to be in a unisky whid has danged and
improved, so that although the math department of [...] in 1971 could not beasacter

ized, the computer science cglen 1989 can be soharacterized. Itis very important to

ge in an atmosphee where reseach is PUSHED. Ifit is just ‘allowed” it will be too difi-

cult to do well.

A more recent graduate wrote:

| graduated [in CS] with a Ph.D. last year and this is thstfirne in my cager that Ive felt
that | needed helpdm a ‘womens program’” Right now | wish that therwere nore pro-
grams to help womenreg started on an academic et I've been having tuble finding
an academic job, at least in finding the perfect jdhuch of my problem is a eflection of
the inceasing tightness in the CS academic raairkAnothempart of it is the peculiarity of
my aea.

This is not an easy problem to fixjtbone thing that might helpomld be to establish
chairs for female professor$.know of such a chair for wmen at MIT and also a we
one, funded by the Clare Boothe LuceuRdation, at Gegetavn University. There are
probably others.Alumni associations, prate companies and charitable foundations
might be willing to preide the funding for such positionRotating chairs might be used
to get junior vemen into &culty positions and also to ahce vomen to the upper ranks.

Advancing to the Upper Ranks

A previous section of this report presented thguarent that emphasis should be put on
the early years to encourage entry into scientific carédrere vas also a great deal of
support in my informal susy for placing the primary emphasis on the other end of the
pipeline. Theseespondents all tended to b@wen in academic or wearsity research
positions or those who were planning to go into such positiDespite the olnous self-
interest ivolved, the statistics do seem to support the n@d fact that there are only
33 female full professors in CS and CE out of 158 departments and 74 associate profes-
sors indicates arxgemely serious problem in gettingomen into senior positionsthis

is not a function of wmen not being in the pipeline long enough — 10-12% of the
Ph.D.s hae een avarded to vomen each year for the past 15 yeaus,dnly 8% of the
associate professors and 2.7% of the full professors@aren.

The folloving comment came from a female waasity researcher:

| have seen many studies showing that as women advasfesgonally the fall increas-
ingly behind their male pesr Although | support the fefts of NSFAAAI, and othes to
encournge atry into CS, | do feel that meettention should be given to capitalizing on the
achievements of those women who have sgfiedjpartway up the ladder

And from a female unersity researcher:

Whee in the pipeline should we strive to help womened like to help everybody but we
have finite esouces. I’'mmost concerned aboutggrams that cost mogerot projects lile
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graduate student luhes or mentoring whicrequire anly time

I'd argue that we should help women further along in the pipeline than most ofathe pr
grams that now»ast. If we can damatically incease the number of senior women in CS
(and science and engineering iergal) | believe the shortge d women in the earlier
stages o the pipeline will disappearEveryone needs to see someong Huenire doing the
things that thg want to do. Wamen in CS see only men in thogkes — it5 nro wonder thg
decide that CS ishthe aea for them.By helping just one junior woman become a senior
woman we ought to be able teate a ole model for hundrds of women in the early g&s

of the pipeline

Another female professor wrote:
[...] the highest priority should be to help neoromen mue flom junior to senior positions.

And finally, a female professor commented:

| think that ppmoting women into senior positions (and making dugy get grant mong)

is one of the mostfettive ways to combat thegimiem. Onef the easons we all have had
more help from men than women during our eass is that the men ar ale to povide
more help from their moe powerful positions!

As mentioned earliethe NSF \&iting Professorships for ¥vhen program has beeary
successful. Unfortunatelyt is limited in size. Very few CS women hae receved these
awads. Theprogram might be>g@anded, perhaps with this type of program within each
directorate. Ondemale fculty member also suggested thatvarsities might support
such programs:

These could be modelled on the N&ttivig Professoship for Vdmen pogram (which can-
not fund all of the posals it finds worthy). 8eral constaints to consider: aa should be
close to that of some faculty member(s) so visitor is not isolatedjingaesponsibilities
limited to seminar in aa of &pertise; possibly $wdule &plicit activities with women.
Note that women dm industrial eseach labs as well as pfessos a other univesities
could be attacted. These should be clearly medkas distinguished positions, and not
viewed or used as low-status temggr positions.

An NSF task force on programs foomen has produced a draft recommendation with
the stated purpose of increasing the number of seroonen &culty in the sciences.
Under this programNSF would initiate 5-year Career Recognitiom#ds of approxi-
mately $50,000 per yearCandidates wuld be nominated by their institutiondt is

hoped that a 5-year program of this type will produce 500 full professors (these programs
are for all the sciencespBupport among the respondents to my initial draft report for this
type of program as \ery positve.

Miscellaneous Comments

Some comments were reead that suggested problems for which there do not seem to
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be easy and oious fixes or programsOne female industrial researcher thought that
parental lege is an important issue:
| think that curent paental leave policies, and the lathereof are sriously hampering

young female faculty(And indeed, | think, & dso hampering an important gup of
young male faculty).

The two-body problem s the focus of a comment from a femaleuity member:
Many women faculty armarried to faculty often a fev years dder. | probably dont need
to tell you what the consequences.aMchigan had one inginative solution: the Univer
sity has “affirmative action’ money, in which half of the two-body mblem is funded for n
years (n<=5, | believe), then the department txkaer One can see pblems in this type
of solution; it seems better than no solution ...

Several people noted the lack of representation om&n in the‘power positions’of the
field. It is interesting that seral of these commenters were meA.male professor
wrote:
| finally got aound to your article in the CRBs Summer Issue of Computing Reddsus.
Aside fom thee NSF psgram drectors (@and seeral staf associates herand thee), the
only names of women that | foundrfr a qui& scan of the ente paper wee yours, and
those of Mary Shaw and &re OstensoPerhaps we have not given faient recanition
ewen to those women who have established themselves in Computing.Science

A female professor also commented on the CRi&ledter:

I'm delighted to see the headway yoe amking ... concerning the CRRport, | found it
most disturbing that tyehave no women on the editorial bdamwhid is ny impression
from reading the fist paye d the hulletin. Theg do have a woman on their committde
believe Mary Shaywhich is geat, but another fev would help the imge goblem of what
happens after women enter the field. [Pgrhaps you can use this as axaeple of lak of

on-going pespective about women that the CRB should have

In all fairness to the CRB, thienvited my original article that prompted these comments,
and seeral of their leaders areewy concerned about the problems amen in CS
research.

If one examines the tew major professional societies in our field, thEM and the IEEE
Computer Societytwo dfferent patterns emge. TheACM appears to hae a hmge
amount of participation by @men in important positiond=or example, at least 6 out of
the 25 current EM Council members areamen. VWmen are also well represented
among the electedkecutive mmmittees of the 8M special interest groups (SIGSPf
the 31 SIGS, there are thre@mwen chairs (one position i®eant). Inaddition, of the
nine ACM journals, tvo of the editors-in-chief are @men (22%) as are approximately
12% of the editorial board members.

In contrast to the democratic structure of theMA\which stresses elections, the IEEE
Computer Society fiters are, for the most part, selected by theipuos oficers, i.e., an
“old boy’s” setup. Ingeneral, the representation obrmven as chairs and members of the
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Technical Committees is muchver than the equalent ACM SIGS. Out of the 10
IEEE CS journals, none \a a Emale editoin-chief and approximately 7.5% of the edi-
torial board members areomwen. IFIRand especially the IFIP Wking Groups, appears
to be @en worse than the IEEE Computer Society

The problem of getting greater representation @inen in situations where there is not a
democratic processakking is a dificult one to sole. Onesenior female professor sug-
gested:

| get moe requests to serve on study panelsgmm cmmmittees, visiting committees, etc.
than | can handle When you turn down shan invitation you usually have the opportunity
to nominate an alternateA couple of yeas ago | realized that is awfully easy to name the
first two or thee people who come to mind — whe ldely to be menNow | malk a ©n-
scious attempt to ppose women, both in this situation and when the initial lists for various
activities ae dawn up.

One final comment came from a female industrial researcher:

It's dearly a tough poblem and it starts earlyl don't have any mgic hullets. Butl’'ve
thought about one thing that NSF could deedity Assuming that a woman nmekit as far
as an entry academic job, thexnestep is to gt reseach funding do reseach, and et
tenue. There £ems to be a lot of/Elence that womeswriting styles difer from menrs, in
particular women hedg nore; they are less self confidentOne question Ve wondeed
about lut dont know the answer to is whether bugyle diferences have any fatt on
womens chances for successfullyetfing reseach poposals funded.... If they do (and
maybe een if thg don't — there are dearly lots of factos a work hee) then one thing
NSF could do is to help to assuhat their eviewers react as little as possible to the tone of
a proposal and insteadeact to its contentsl don't know if thgg can do that with some
instructions to eviewers. Thg can do it when thehave eview panel meetingsOf course
this same issue mayfedt women at other gies in their careers (for example essays that
are witten to et into gaduate shool or to apply for fellowships.@, NSF). Some of this
is had for NSF to have any dict efect on, lt they could watt for this bias in fellowship
applications as well.

RECOMMENDATIONS FOR NSF

The original purpose of this reportag/ to generate ideas for NSF programs to increase
the number of wmen in computer science researdfor various reasons, this report
seems to ha taken on a life of its wn and gravn beyond the original intentionln this
section, | return to the original purposk.should be remembered, Wever, that NSF is

not the only source of funding for these types of progra@iher possibilities include
state and local gernments, charitable foundations, industmiversities, and alumni
associations.

Because girls are dropping out of science and math at an early age, it is important that
programs for pre-colge women be established and supportétthough the CISE direc-

torate may not be directlyvolved in such programs, it can pre support to those parts

of NSF that are wolved in early educationPrograms are needed both to encourage
girls’ interest in science and math and to inyer@aomputer science educatiospecial
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summer and afteschool programs wva poven particularly efective in the past.

One of the most &dctive ways to get more @men into graduate programs is to\pde

them with opportunities to participate on research projettis can start with high
school summer projects and continue through urddouate study Funding summer
research jobs and female urgladuate participation on research projectail be a
highly efective use of resourcesThese programs should allcand encourage amen

attending primarily teaching cotles to participate at researchuansities.

The most dkctive funding for graduate students is that which is tied to rese&elhow-

ship programs combining research support with mentoringitéesi are neededA grad-

uate fellavship program for females in computer science and computer engineering could
help women deote more time to their studies anddp them in schoolAlso, reentry
programs aller women to return to school and to prepare for Ph.D. programs; the success
of this program at Beeey suggests that other programs of this typmuld be eflective.

Finally, there should be some type of program tovjpi® travel funds for female graduate
students (and junioatulty) to attend conferences andrisshops.

In general, wmen in &culty positions are not doing poorly in thgukar grant process.
However, a pogram that praides fleibility would be useful.For example, NSF grants
do not usually prade mong for release time from teaching and administeatilities.
Such support for a @man with small children might alloher to maintain a research
career and momentum while startingamfly. Also, a small equipment grant program to
finance home computing needs should be considefdés small number of senior
women in academic positions implies a need to hedman adance to the upper ranks
of their profession.The nev Career Recognition Wards are one ay to accomplish this.
More opportunity for computer science and computer engineeramgew to participate
in the Msiting Professorships for ¥¥hen program might also be useful.

Mentoring and other aefties underta&n by departments and inaluals such as viting
women speadrs and holding ggonal or local warkshops can k& a pofound efect on
the careers of undgraduate and graduate students and could benefit from small amounts
of funding from NSF Because indidual needs and interests will f&if, a program to
fund such actities should aller general proposals without strict guidelinestter more
experience with these types of programsasgd, it may be possible for NSF to yide
more directed types of programA. follow-up report to this one that prided informa-
tion and feedback on suchfats would be ery helpful in guiding and planning future
actiities. Fundingfor release time to plan and participate in such agting and men-
toring actvities would male it possible for alreadywerburdened dculty to initiate and
provide such actities.

A female graduate student stategly eloquently the reason whhese of programs
should be undertak:

Sciences ability to build on itself and positively influence society is hiedeby the xclu-
sion of important secterd the society A woman has the right to educate self, to know
first-hand the beauty of scien@ad to attempt to maka mntribution to the body of knowl-
edg o her choice
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By not providing the opportunity for wmen to contribte to scientific actity, everyone
loses.
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APPENDIX 2
Boston Globe Articles

The following two aticles appeared on the front page of the Boston Globe, Monday
March 13, 1989.

Engineering losing itsluster among students
by Ronald Rosenbgr

Massachusetts’ gen leading engineering colles are xperiencing serious declines in
enrollment as more Bay State high school students turn to majors with less stringent
mathematics and science requirements.

The drop in students studying such disciplines as electried|, mechanical, and aero-
nautical engineering at the ungexduate Ieel mirrors the national trend and is prompt-
ing renaved concern of an impending shortage of critical talent in the mid-1990s.

The National Sciencedendation estimates that by 1996 there will be a sibrf
45,000 baccalaureategtees in science and engineering and that by the year 2010, there
will be 700,000 fever baccalaureate geees than necessary to filigting jobs.

These predictions come after the boom years of 1976 to 1985 when engineering, particu-
larly electrical and computer engineering and computer science, were the hot fields.
Schools were flooded with applicants and classroomaslaowved. Collgge computer cen-

ters had witing lines, voamen bgan entering the field, laboratory equipmenasvin short
supply and engineering departments scrambledafolitfes.

Today some engineering schools, such as the Massachusetts Institathdldgy are
thankful that the rush for engineering students is behiBwd. all institutions verry that
the boom is turning into aulst.

At the same time, record numbers of foreign-born students are entering at the graduate
level and aggressely pursuing teaching positions that were once theipoe of Ameri-
can-born studentsAt Northeastern Unirsity, nine out of 10 applicants for 5 teaching

jobs in the engineering department are foreign-born.

And with the apected decline in colige-age population, the National Research Council
forecasts that such nontraditional sources of engineers as technicians or other non-
registered engineers, will be tappedhis will result ‘in a dimunition of quality that

could threaten the long-term international competitess of the United Statés.ccord-

ing to the council.

Moreover, sudents who do decide to pursue an engineerimggedeare often weak in
mathematics and science, according tese deans of engineering.

“We ae concerned that the preparation engineering students get in math and science in
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the high school is just not as strong as it used tbdad John Proakis, chairman of
Northeastern Unersity’s dectrical engineering department.

“What we also see is that students are not as interestemkimgvhard as students of 10
years ago.When | tell them thg haveto spend 10 hours of outside preparation for three
hours of class per week, | hear students $age, that is too much timeAt the same
time, | see students coming from thar FEast who are willing to evrk to achige teir
goals, and that concerns fhe.

Northeastern is a baleather for local engineering schools since ynafrits students are
from metropolitan Boston and the surroundingeNEngland states.Disenchantment
with engineering shes up in all disciplines, most notably electrical engineering, where
907 students are enrolled compared to 1,408 in 1985 — a 35.6 percent drop.

Still, Northeastern is not alon@®ther major schoolsxperiencing shortages are the Mas-
sachusetts Institute ofethnology the Unversity of Lowell, Worcester Polytechnic,
Boston Unversity, Tufts Unwersity, and the Unversity of Massachusetts at Amherst.

Several national studies bear out thigii@al trend. National sureys show that students
prefer the less taxing curricula imiginess, teaching, and the humanities -- areas that do
not require gtensve high school mathematics and science courses.

“ Teachers of mathematics and science need to instill in young people the thrill and
adwenture associated with engineering, not smother them in aeblahlcomple&ity,”
said Edvard Cohen, [...]

Cohen beliges engineers should become more&alved in impraving math and science
education in elementary and secondary schools as well as encourage students — particu-
larly women and minorities, to pursue engineering careers.

[...]

What worries engineering school deans are the reasons that high school stugefus gi
shunning engineering despite a refdti strong economylots of jobs, and relatly
good pay

“ Characteristically we v@ en a sloshing back and forth between students in engineer
ing and scienceu this year for the first time | didnsee this balancésaid Richard B.

Adler, associate head of the electrical engineering and computer science department at
MIT.

Most disconcerting to the major engineering schools are the student preferences listed as
part of the PSA last October Nationally, 9.4 percent of students taking the test indicated

an interest in engineering compared to 10.5 percent in 198blassachusetts, 7.7 per

cent of the high school juniors (2,931 of the 38,071 students who took the test) gaid the
were planning to pursue an engineering career compared to 10 percent (4,284 of the
42,846 students) in 1985.
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In computer science, the picture igee bleaker. Only 1.8 percent or 685 students
expressed an interest in a saodin® careercompared to 3.3 percent or 1,413 students four
years ago.Nationally, fewer women are xpected to pursue deses in mathematics and
computer science, according to the National Sciermendration, which estimates that
only 9,600 will graduate compared to 22,408mwen in 1986.

[...]

[Some numbers from an accompmy table shwing total numbers of sophomores,
juniors and seniors in engineering and computer science:]

MIT 85-86 86-87 87-88 88-89
electrical/computer sciencél21 1040 940 850
mechanical 457 450 452 475
aeronautics/astronautics  30B34 330 332
chemical 166 158 132 128
materials 137 144 131 129
NORTHEASTERN

electrical/computer eng. 1408 1312 1178 907
computer science 530 532 437 366
mechanical 567 518 365 356
civil 346 308 247 233
chemical 176 143 108 131
UNIVERSITY OF LONELL

electrical 794 683 589 549
mechanical 520421 302 297
civil 252 243 189 231
plastics 175 177 141 153
chemical 125 97 66 59
computer science 406 335 209 193
BOSTON UNIVERSITY

electrical 378 392 363 329
mechanical 126 99 116 110
aerospace 262257 239 236
biomedical 219 247 251 239
manugcturing 50 68 64 105
computer engineering 245 207 173 136
computer science 204 175 145 159

UMASS-AMHERST

electrical & computer 517 566 481 387
computer science 156 125 112 115
mechanical 390 406 402 367
civil 168 172 170 168
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chemical 92 70 78 69
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More Women Shun Engineering as Other Careers Beckon
by Ronald Rosenbgy Boston Globe, Monday Mat3

After nearly a decade of significant increasesefewomen are pursuing engineering and
computer science careers, prompting concern in academia and industry that there will be
a dhortage of high-tech talent in the 1990s.

“ The rate of wmen entering engineering schools nationwide is dropping slighgterf
than mer, said Betty M. \étter executive drector of the Commission on Professionals
in Science anddchnology in Vdshington.

Vetter notes there are\aal reasons besides theemll decline in collge-age popula-
tion. Like men, women see alternais to engineering, which is perogd today as less
vibrant than fie years ago.

“Women at this point hee sen older sisters going into engineering who are often
achiezing at a &r higher lgel academically than their brothérshe said.

“But out in the real wrld they wind up getting paid less, hit glass ceilings inathe-
ment, and quickly realize that engineering is still a macho field, highly dominated by
men, mag of whom dont want women there in the first plate.

Another faictor inhibiting American wmen are the attitudes of foreign male students and
faculty who dominate the graduate and teachingddeof most engineering schools.
Often foreign males, particularly those from Asian countries,tder’ female students as
colleagues because of thewmcultural upbringing.

“There are certain groups of students from certain countries wigoneag seen a pro-
fessional vvman and when tlyesee one as a teacher it is a big shock and sometimes cre-
ates dificulties] said Richard Reis, associate dean of engineering at Stanfover&ityi

“ Occasionally we hae foreign-born teaching assistants who simply discowmen in a
classroom. Thedon’t call on women and often see them as just less importalso, a
woman professor may be challenged inappropriately by foreign students who will ques-
tion her credentials.

Stanford is not alone in this problem, in part because the engineering profession contin-
ues to be male dominatedlegdive dtitudes remain,\&en when women match orxeeed
men in math and science.

Overcoming these prejudices and social barriers on top offiauttifstudy load has
prompted vamen to question whether it isovth pursuing an engineeringgitee. Three
years ago 17 percent of the natem’gineering students wereomen. Dday thg are
about 15 percent, noteceiter
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And yet women are vieed by academia and industry aseg b the future — to teach in
colleges and unersities and ultimately to puide role models to otheramen.

With fewer collgge-age students — particularly white males — there is a push to attract
women and minorities to engineeringlhat means an emphasis on boosting mathematics
and science in primary and secondary schools.

“There has to be an enormous shift in the participationoshem in engineering — a
new phenomenon — to meet the future talent needs of thesdiga-technology indus-
tries; said Ray Stata, president of Analogvizes Inc. of Norwod and chairman of the
educational committee of the Massachusetts Haghiiology Council.
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APPENDIX 3

Factor s Affecting the Decision of Women
to Enter Doctoral Programsin Computer Science

Carrie Bravnhill
University of California, Irvine
Revised: August 22, 1989

I ntroduction

As the baby boom continues to declindhe pool ofcollege-age whitanales
is expected to drop significantly in the futurelhe resulting &cancies inthe scientific
community including thosein computer science,could be filled byincreasing
numbers of wmen and otherminorities. [Wdn] However, the number of wmen
earning doctoratem computer science is still smaller than it could bEhis is due in
part to the fact that vomen are less Iy than men of equal ability to apply to graduate
school. [HS83]

In 1983, 17.1% of first year coltgee men and 19.4% of first yeaollege women
majoring in sciencend engineeringhad aspirations of obtaining a doctorabse.
[Table 1] Contrary to these earlypectations, only 4.8% of the amen completing
bachelors degees in 1979 went on to earn a doctorate. Approxim&@¥s more
of the men went onto complete a Ph.D. fble 2] Furthermore, 985, 36.Percent
of the bachelos degees in computer sciences wergagded to vomen. Inthe same
year only 28.7 percent of the masterdegees, and 10.6 percent of the doctorates were
earned by wmen. [Bble 3] These figures shw that alower percentage of emen
than men decide to enter graduate schdble diference in participation rates increases
significantly after the mastertegee is achieed.

Research has been done on the reasonsew dort complete doctoral programs,
but most of the attention has been directed at thetors causing wmen to drop out.
That subject is outside dhe scope of this paperAlso not included are thmonsid-
erable genderelated &ctors that influence the choice of computer science as a field of
study In this paper | will specifically identify some of the gendeelated issues that
may discourage amen from applying to and entering a Ph.D. program in computer sci-
ence. Theopics addressed willnclude: lack ofconfidence, lack of role models and
mentors, &amily considerations, unfriendly winonments, self-image,xpectations, and
vaue systems.

Graduate Study asan Option

Continuing Students

Entry into aPh.D. programs generally considered at dwdifferent times in life.
The primary one is when a bachetod masters degee program is near completion.
The student mustlecide whether to continum the educational pipelinepr to
whether to enter into the ‘realentd’. For both men andvomen theappeal of getting
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[Table 1] Degree Aspirations of Firstear College Students in 1983 [NS86]
Bachelors  Masters Doctorate

Men 27.1% 37.8% 17.1%

Women 23.0% 35.2% 19.4%

[Table 2] Higher Dayree AttainmentRates of 1979 Science and
Engineering Bachel@s’'Degee Recipients [NS88]

Masters Doctorate
Men 21.4% 7.5%

Women 14.7% 4.8%

[Table 3] Degrees in Computer Sciences in 1985 [NS88]
Bachelors  Masters Doctorate
Total 39,121 7,101 310
Women 14,431 2,037 33

Percentage 36.9 28.7 10.6

out of school and becoming financially independent after years of study is stdng.
clear idea of the resultantwards may cause a student to consider a Ph.D. prograan as
option. Thestudent also needs to feehsonably confidenvf success,if the idea
is to recere wrious consideration.

Unfortunately female students actually gerf a decline in self-esteem and academic
ambitions during the colie years. [Asti[Widn] In addition, women tend to attrilte
their success to luck anard work, rather than talent. They may alsorecognize the
fact that a vman often needs to actéenore than a man euld in order to recee
equvaent recognition. [HS82|SaHa] In short,by the end of her undgmraduate careger
a woman may feel she lacks the ability to succeed in graduate school.

The destructie dfect of the collge eperience on aoman’s cnfidence can be
overcome with steady encouragement from a menfdfidn] [Boli] The mentor rela-
tionship is described in the follang passage.

In academe, the primary model for mentoring has been the sometimes lifelong
relationship that can gelop between an undgraduate or graduate student and
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a “special’ professor Ideally the professor tas the neice under his or
her wing; helps the person sajoals andstandards andevelop skills; pro-
tects the naice from others in a ay that allevs room for riskand Htilure;
facilitates thenovice’s successful entry into academic and professional circles;
and ultimately passes dnis or her vork to the protge. [HS83]p. 3.

Unfortunately the scarcity of female professors in computer sciemmsans that
there is a serious lack of samecseentors for female studentdn 1983, only 8% of
tenure-track professors in computer science weymen. It is quite possible for a
student to complete an undeaiduate dgree without meeting a single female computer
science professor Females in senigpositions are scarce indeedaple 4] This situa-
tion can lead a femalstudent to the conclusion théthe brightest wmen cart' make
it to the top, then she certainly has no chance.

[Table 4] Doctoral Computer Specialists ilnt-Year Collges and Uniersities: 1985 [NS88]

Tenure Track/
Total* Tenured Notret Tenured Non-&nure Tack

Total 5,100 2,200 1,400 1,100
Women 500 100 200 100
Percentage 9.8 4.5 14.3 9.1

* Includes tenure status unkmoand no report

Returning Students

The second time graduate study is considesevhen somehange in lifestyle is
desired. Thismay be due to job or personal dissaiision. Itmay be becausef a
desire foremotional and intellectual gnah. [Boli] For a woman, thisdesire for
change oftenoccurs when her children become eltbugh tdeave with a baby-sitter
or go to school. A woman in thisposition may hee the adantage of spousal finan-
cial support.However, if she has been a howsgée for ary length of time,she may lack
the self-confidence and courage necessaryapply to a Ph.D. program. Some
women decidgo ease into graduate schoolvelyy on a part time basis. In this way
they test their qualificationstalent, andability to cope with the increased demands.
[Boli] However, mary Universities requirePh.D. students teoarry a full load, thus
deprving women this chance to test their wings.

A woman with a&mily must alsodce the considerableitnlen of trying to balance
family and schoolin an ewrironment thatdemands single-minded attentioScot]
This attitude isdescribed in the follwing passage written by female studentrying
to combine marriage, arhily, and graduate school.

Most graduate progranassume that their students come redhtiunfettered.
The studens tme belongs taéhe graduate institutionand, lik male fac-
ulty members,graduate students come either single with wives who wiill
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take cre of ‘real life” for theduration. Whena married woman with
children (especially young children) appears in this milieu themoissterna-
tion. A faculty member might suggest the@man vait until the childrenare
older One woman aculty member has refused to accept adviseds
preschool children. Another irvariably recites thealivorce statistics. The
most unnerving aspect of all this is the underlying assumptions albouvi
career options and, ultimateleir seriousness in pursuing a PhlDevs] pp.
100-101

A person returning to schoalter working often &ces a great, often impossible,
loss of income. While this is true of both men andomen, vwmen more often are self-
supporting. [NS88] If the mman has childrenher child-care xpenses may noéven be
covered by the usually meagsupport ofered to graduate students. jis¢

Motivations for Graduate Study

The Academic Bfronment

For some studentsthe desire to enter into graduaseudy stems from a Ve d the
academic enironment. [r others, the acquisition of kneledge is a jp unto itself.
Still others find the thought of galar work distasteful. These reasons fgursuing
graduate study shoulpbply equally to men andomen. Havever some women, espe-
cially those in non-traditionalfields, are implicitly or eplicitty made unwelcome.
[HS82] Thecollege perience maywen include sgual harassment. [SaHdhstead of
being socialized into academe, female student may learn tbink of school as an
uncomfortable place.

Career Requiements

Another importantmotivation for earning a doctorate is the desire for career
enhancement. Sonwareers een require a Ph.D.The most well-recognized of thesse
teaching at the colie level, but there areothers. [Br example, anexecutive in a
technical field may vie a Fh.D. asassisting his climbup thecorporate ladder Unfor-
tunately there are f@ female managers in a position todaklvantage of such anvast-
ment.

However, women who want to do adanced research in industry neariways
need a doctoral deee. Althoughmary women are choosing careers in science and
engineering, therseems to be a lack ofomen vanting to do adanced researchWwhy
is this? One reasormay bethe that the stereotype of the research scientist conflicts with
mary womens <lf-perceptions. Ascientist isseen as deting most of his time and
enegy working alone on his researchie is seen as king little time for outside inter
ests or &mily. Women, consciouslgr not, realize that this model conflicts with their
self-image as peopland family oriented. [Eccl] There are f& visible women sci-
entists around toounteract this stereotype.

Some of the same stereotypical qualities relsearch scientistalso pertain to
college professors.These careers oftervalap. Although teaching is a traditionally
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female caregrwomen soon findghat the emphasis on research at PlgEnting institu-
tions overshadavs the teaching and nurturimgpects of the jobMost people hae
little knowledge of the academm@vironment before going to collge. There-
fore, theundegraduate wperience isa sgnificant factor in identifying the possibility
of an academic careerA students exposure tdfaculty may gve rer the idea that pro-
fessors spend most of their tingruggling to publish papers, get grants, aodieve
tenure. Theimpression is that academe is a compagitaggressie, dressful and
time-consuming enronment, especially for junior sfamembers trying to get tenure.
This is a very unappealing picture for mamomen. [KiSE]

The presence of @epartmental role model may prde the “existence theorer’
that a voman can be auccessful professofDres] Ideally such a role model auld
be a senior department member arelrelify the ideal vay to balance career arfdm-
ily. Unfortunately such role models arevieand far between.

Expectations

Many people decideon graduate study simply becausgnificant people in
their lives think they should. [King] These gpectations areisually internalized so
that the studentpects to earn a Ph.DPaents can ha an especially strongmpact on
the aspirations of a childFor men, &pectations of job and academic accomplishments
are usually high. Sometimesthey are unreasonably high.Women, haevever, 4ill
receve the message that theshould set moderate career goal&mphasis is often
placed on raising childreand maintaining a haggome life. Thus, awoman may
choose lwer career and academaspirations, reflecting sociesyexpectations as a
whole.

A spouse canhave a gnificant efect on a wman considering graduate
school. A supportve gpouse will oftenassume some dhe financial anddmilial
responsibilities, iraddition to ofering moral supportHowever, jealousy can arise i&
wife’s achievements threaten tovertake her husband aedits. Ahusband may also
resent the time and emwggr spent at schoolA woman who is unsure of her (possibly
future) husband' support may hesitate about taking a step which will be disastrous on her
home life.

The Value of Achievement

Jacquelynne S. Eccles has recently suggesteadvanoelel for studyingthe aca-
demic and occupational choices obmen. [Eccl]She feels that amen hae lkeen
socialized to hee dfferent goals from menTherefore, the alue a vaman places on the
achiezement of a task is diérent than thealue a man mighplace on thesame task.
She feels that ignorinthis fact has lead to a gdive bhas when ealuating feminine
choices.

Too often scientists adopta male standard of ideachiezement when
judging the walue of femaleaccomplishments; tlyeseek to understand
why women donot “achieve” like men without consideringhat not
engaging in some actity may reflect the choicef analternate actity rather
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than aoidance....

As a consequence,ety little systematic information has beegahered
regarding the more typical femal@achieeement domains, such as the
academic accomplishmentsf ones dfspring and/or ons’pupils, the satis-
faction of ones dients, or ones ontributions tolocal oganizations.
And until quite recently even less information has beeratered rgarding
the meaning wmen and men attach tanous achieement-related aatities.
As a result,we knaw very little about wly women think thg make the
achiezement-related choices thelo. [Eccl]pp. 135-137.

It is easy tosee hav a woman &cing the decision afntering adoctoral pro-
gram may feel amialent. Notonly does she va o weigh the benefits vsopportunity
costs of graduate studyShe must also compromise between her academic and career
goals and her more traditional female roles of mothred wife. Fr most vomen, all of
these goals are important. [Boli]

Furthermore, to be successful in ttnaditionally male areas of academic and
professional achiement, a wman musbften appear to embrace the dicttimat
professional success requires the sacrifice of all §is=l] To admit that she is not sin-
gle-minded in her pursuit ofsuccess’would mean imiting criticism from mag men.

If womens achievements are \&r going to be fully recognizedthen the definition of
success igyoing to hae o be dhanged.

Summary

For women, the decision to enter dmctoral program in computer science is
affected by may genderfrelated issuesLack of self-esteem and realistic role models can
cause a wman tooverlook graduate study as @aption. Shemay feel that the -
den on herdmily, both in terms of finances and times not justified by the revards.
Also, some of the motations typically attrilnted to graduate students may tienin-
ished forwomen. Theacademic eperience may he keen uncomfortable ven to the
point of harassmentThe types of careers which require a Ph.Buch as adnced
research and colje-level teaching, may be pereed as having qualities which con-
flict with basicpsychological needs ars#lf-concepts. Althoughome of these issues
are rel@ant to graduate study in generapme areonly evident when the field of study
is a traditionally male-dominated one.

In order tojudge the decisions and ackements of vemen, it is necessary to rec-
ognize that thg may hare a dfferent definition of success than meh.woman may
place a higheralue on marriage, &mily, and outside achiements, thanon pro-
fessional or academic succes¥Vhether awoman chooses teoncentrate all her
enegies onher careeror to give other areasf her life equal time, her acliements
should beecognized as equallyaird.
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