
Women in Computer Sciences: 

Reve rsing the Tre n d

To cre a te bet ter com p uting tech n o l ogy, com p uti n g
devel opm ent teams need to have different pers pec-
tive s , d i f ferent  points of v i ew, and differen t

a pproaches to probl em solvi n g. Men and wom en repre s en t
these different pers pective s : While men usu a lly focus on the
com p uter and its tech n o l ogy, wom en most of ten focus on
what the com p uter can do for soc i ety. Bri n ging these diver-
gent pers on a l i ties and abi l i ties to the table cre a tes bet ter prod-
u ct s , a fact that indu s try now re a l i ze s .

Fortu n a tely, wom en are incre a s i n gly attracted to the
sciences and are earning bachelor’s degrees at an increasing ly
h i gh ra te . In fact , the proporti on of b ach el or ’s degree s
aw a rded to wom en in all disciplines has incre a s ed almost
every year for decades, to a high of 56.1 percent in 1997-98.
Al t h o u gh these nu m bers are en co u ra ging in nearly all
f i el d s , i n cluding almost all scien ce and en gi n eering fiel d s , a
reverse trend in computer sciences is alarming: Even though
37.1 percent of com p uter scien ce degrees were aw a rded to

female stu dents in 1984, on ly 26.7 percent of those degree s
were aw a rded to wom en in 1998, a dec rease of 28 percen t
( s ee tabl e ) . A stu dy by Hornig shows that same-sex ro l e
models p rovide strong positive effects; thus, it is incumbent
u pon univers i ties to attract , ret a i n , and en co u ra ge fem a l e
students and faculty in computer sciences. What can faculty
m em bers and univers i ties do to help reverse this decl i n i n g
trend in computer science?

The Role of Academia
The most important move a univers i ty can make is to hire
female fac u l ty role models in com p uting dep a rtm en t s .
However, this task may prove difficult with on ly 14-16
percent of the doctoral degrees aw a rded in com p uter scien ce
going to wom en . To help increase the pool of female fac u l ty
m em bers in com p uti n g, both univers i ties (thro u gh sch o l a r-
ships) and fac u l ty (though advising) should en co u ra ge fem a l e
s tu dents to attend gradu a te sch ool in com p uter scien ce . Bo t h
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the Am erican As s oc i a ti on of Un ivers i ty Wom en
( w w w. a a uw. or g / 3 0 0 0 / fd n fel gra . h tml) and Lu cent Gradu a te
Re s e a rch Program for Wom en
( w w w. belll a b s . com / fell owships/GRPW/) of fer sch o l a rships for
wom en con s i dering gradu a te sch ool in com p uter scien ce . Ot h er
i n form a ti on on financial aid for stu dents con s i dering gradu a te
s ch ool in com p uter  scien ce is a lso ava i l a ble at
w w w. c s . w a s h i n g ton . edu/ hom e s / ra p / a i d . h tm l .

Several other initi a tives can bring more wom en to the fore-
front of computer sciences:

• Loc a te a woman wh en a spe a ker on a particular com p uti n g
topic is de s i red . A female key n o te , for ex a m p l e , i llu s tra te s
that su ccessful wom en do exist in com p uti n g. A database
f rom CRA-W (see box) is ava i l a ble to help iden tify qu a l i f i ed
female com p uter scien tists as spe a kers . The database
provi des technical inform a ti on abo ut wom en who have
e a rn ed doctoral degrees in com p uter scien ce .

• E n co u ra ge female com p uting stu dents to parti c i p a te in on -
line female com p uting com mu n i ties su ch as Sys ters
( w w w. s ys ters . or g ) . Sys ters is an e-mail or Web - b a s ed foru m
for wom en who are invo lved with the technical end of
com p uti n g. Cu rren t ly, the Sys ters com mu n i ty consists of
m ore than 2,500 wom en com p uter scien tists in 38 co u n tri e s .
For more foc u s ed discussion s , t h ere is a Sys ters - s tu den t s
forum for female stu dents in com p uting and a Sys ters -
ac ademia forum for female fac u l ty and doctoral candidate s
in com p uti n g. To join Sys ters - s tu den t s , e-mail sys ters -
s tu den t s - requ e s t @ c s . u m a s s . edu ; to join Sys ters - ac adem i a , e -
mail leve s on @ m i t . edu .

• Provi de co s t - s h a ring for atten d a n ce and en co u ra ge parti c i p a-
ti on in the Grace  Hopper Cel ebra ti on of Wom en in
Com p uting (www. graceh opper. or g ) . This ga t h ering is a tech-
nical con feren ce cel ebra ting the re s e a rch and career ach i eve-
m ents of wom en invo lved in com p uti n g. Travel grants are
aw a rded to stu dents (and new fac u l ty mem bers) to atten d
this con feren ce . Pri ori ty for aw a rds is given to the app l i c a n t s
who are pre s en ters at the con feren ce and those who have
p a rtial co s t - s h a ring from their insti tuti on s . Hi ghest pri ori ty
is given to applicants who are pre s en ters with partial co s t -
s h a ri n g.

• O r ga n i ze an ACM-W Stu dent Ch a pter in the insti tuti on’s
com p uting dep a rtm en t . An ACM-W Stu dent Ch a pter is
s pec i f i c a lly devo ted to activi ties focusing on rec ru i ting and
retaining wom en in the com p uting fiel d s . One sample
activi ty for an ACM-W Stu dent Ch a pter is a men tori n g
progra m , similar to the Big Si s ter/Little Si s ter progra m
( w w w. c s . c mu . edu / ~ wom en/) at Ca rn egie Mell on Un ivers i ty.
This CMU program con n ects gradu a te stu dents and upper-
d ivi s i on stu dents with lower divi s i on stu dents for men tori n g
p u rpo s e s .

Since 1995, faculty and university administrators have imple-
m en ted nu m erous programs like Big Si s ter/Little Si s ter that
ch a n ge the curri c u lu m , ped a gogy, and cultu re in order to
expand the diversity of the student body. Due, in part, to these
efforts, CMU has witnessed a dramatic rise in the percentage of

en tering under gradu a te wom en in com p uter scien ce from 8
percent in 1995 to 42 percent in 1999.

Faculty as Mentors
A major ch a ll en ge for wom en in com p uting is a lack of con f i den ce
with com p uters . For more than three dec ade s , U C LA’s Hi gh er
E du c a ti on Re s e a rch In s ti tute has done a su rvey to, a m ong other
goa l s , ga u ge the con f i den ce of en tering firs t - year stu dents at more
than 1,700 co ll eges and univers i ti e s . The su rvey re sults have repe a t-
edly shown that male con f i den ce with com p uters is mu ch high er
than that of fem a l e s . Fu rt h erm ore , the 2000 su rvey found that the
con f i den ce gap is “the largest in the history of the su rvey.” Peter
Lee ,a s s oc i a te dean of C M U ’s under gradu a tes in com p uter scien ce ,
n o tes that “ wom en tend to do less well in the early progra m m i n g
cl a s s .” One con clu s i on of a stu dy by Ki e s l er, et . al con f i rms this
s t a tem en t : S tu dents who have played com p uter games (typ i c a lly
male stu dents) are more likely to do well in their first co ll ege - l evel
com p uting co u rs e . Fac u l ty mem bers who te ach introdu ctory
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Percentage of Bachelor Degrees Awarded in Science

and Engineering to Women: 1980-81 through 1997-98

Data obtained from the National Center for Education Statistics at the

U.S. Department of Education.

CS: computer science

Bio/Life: biological/life sciences

Eng: engineering

Math: mathematics

Phy: physical sciences

Academic Bio/ All

Year CS Life Eng Math Phy Deg.

1980-81   32.5   44.1   10.3   42.1   24.6    49.8 

1981-82   34.8  45.4   11.4   42.8   25.7    50.3 

1982-83   36.3   46.0   12.3   43.6   27.3    50.6 

1983-84   37.1  46.8   12.8   43.9   27.6    50.5 

1984-85   36.8   47.8   13.1   46.2   28.0    50.7  

1985-86   35.7   48.1   13.1   46.3   27.5    50.8 

1986-87   34.6   48.4   13.7   46.4   28.4    51.5 

1987-88   32.4   50.3   13.7   46.3   30.4    52.0 

1988-89   30.8   50.2   13.6   45.8   29.7    52.5 

1989-90   29.9   50.8   13.8   45.7   31.3    53.2 

1990-91   29.3   50.9   13.9   46.6   31.6    54.0 

1991-92   28.7   51.6   14.0   46.6   32.6    54.2 

1992-93   28.1   51.4   14.4   47.2   32.6    54.3 

1993-94   28.4   51.3   14.9   46.3   33.6    54.5  

1994-95   28.1   52.3   15.6   46.8   34.8    54.7

1995-96   27.5   52.7   16.1   45.7   36.0    55.2

1996-97   27.2   53.9   16.6   46.1   37.4    55.6 

1997-98   26.7   55.1   16.8   46.5   38.4    56.1
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co ll ege com p uting co u rses need to give ex tra en co u ra gem ent to
t h eir female stu dents in these co u rs e s . Ot h erwi s e , the com bi n a ti on
of l ower con f i den ce and lower grades (com p a red to their male
co lleagues) leads to a reten ti on probl em of females in com p uti n g
dep a rtm en t s .

Thu s , wh en te aching an introdu ctory co ll ege com p uti n g
co u rs e , f ac u l ty need to be aw a re of s tu den t s’ past ex peri en ce s
with com p uters . In other word s ,
i n trodu ctory com p uting co u rs e s
should be taught to the least
experienced students in the class.
Unless a co u rse is de s i gn ed for
those less ex peri en ced stu dents in
the cl a s s , female stu dents wi ll be
l eft behind on the very first day.

In meeting these ch a ll en ge s ,
wom en who do earn com p uti n g
degrees are usu a lly the stu den t s
who earn  high grade s , wh i l e
m a ny males with avera ge grade s
e a rn degree s . Very few fem a l e s
with avera ge grades earn com p uting degree s . It is easier for an
excepti onal female stu dent to may think, “Ye s , I bel ong in this
male dom i n a ted fiel d .” On the other hand, wh en her perform-
a n ce is avera ge , h er feeling that she does not  bel ong in
com p uting wi ll be rei n forced . Con s equ en t ly, f ac u l ty mem bers
should give ex tra en co u ra gem ent to their female stu dents wh o
earn average grades in computing courses.

Fac u l ty can also provi de female stu dents with opportu n i ties for
su ccessful profe s s i onal ex peri en ces in com p uting thro u gh the
Co ll a bora tive Re s e a rch Ex peri en ce for Wom en (CREW) and the
Di s tri buted Men tor Proj ec t (DMP) from CRA- W. C R EW
provi des funding to su pport co ll a bora tive re s e a rch ex peri en ces for
groups of t wo to three under gradu a te wom en du ring the
ac ademic ye a r. DMP matches an under gradu a te woman with a
female men tor for a su m m er of re s e a rch at the men tor ’s insti tu-
ti on . Funding is provi ded for the stu den t’s travel to the men tor ’s
i n s ti tuti on , as well as a stu dent sti pend of $550 per week for the
re s e a rch perform ed . C RA-W hopes that both CREW and DMP
wi ll increase the nu m ber of wom en that attend gradu a te sch ool in
com p uter scien ce .

Fu rt h er disco u ra ging wom en in com p uting is an incorrect
stereotype that computing is a solitary and antisocial activity. To
h elp co u n teract this stereo type , com p uter scien ce fac u l ty can
adopt cooperative learning techniques in their classroom, assign
group probl em - s o lving activi ti e s , and invi te local indu s try
employees (preferably women) to the campus to discuss a typical
day at their job.

Another factor emerged in a study by Camp that statistically
proved that wom en are less likely to obtain a degree from a
com p uting dep a rtm ent that is within an en gi n eering co ll ege
than from one in a non-engineering college, such as the College
of Arts and Scien ce s . S pec i f i c a lly, i f a com p uting dep a rtm en t
moves from a non-engineering college to an engineering college,
the department can expect an 18 to 26 percent decrease in bach-
el or ’s and master ’s degrees aw a rded to wom en and a 7 to 8
percent decrease in doctoral degrees awarded to women in their

department.
Gaining Ground
Why should anyone care abo ut the declining percen t a ges of
wom en earning com p uting degrees?  Cl e a rly, the larger nu m ber of
wom en earning degrees in the early 1980’s proves that wom en are
i n tere s ted in com p uti n g. Wom en are ch oosing non - com p uti n g
m a j ors not due to lack of i n tere s t , but due to other factors of ten

beyond their con tro l . Obvi o u s ly, i n
our univers i ty com mu n i ti e s , we
n eed to en su re we are work i n g
f rom an inclu s ive model , not an
exclu s ive on e . The futu re of s oc i ety
demands that we do.

The In s ti tute of Wom en in
Tech n o l ogy (www. iwt . org) is
i llu s tra ting the impact of wom en
devel oping tech n o l ogy thro u gh
t h eir Vi rtual Devel opm en t
Centers (VDC). A highly collabo-
rative environment is created in a
V DC , wh ere wom en are inspired

to demand useful tech n o l ogy for their need s . While the V DC
program is still new, participants are discovering that technology
devel oped by and for wom en is va s t ly different from the tech-
n o l ogy devel oped by and for men . Thu s , to en su re that tech-
n o l ogy is useful for everyon e , not just the 49 percent male
pop u l a ti on , it is impera tive that we have a diverse mixtu re of
people working  to  de s i gn , devel op, and implem ent our
computer systems.

Tracy Ca m p is asso ci a te profe s sor in the Depa rtm ent of Math and Co m pu ter

S ci en ces at the Col o rado Sch ool of Mines and co - chair of the As so ci a tion fo r

Co m pu ting Ma ch i n ery ’s Co m m i t tee on Wo m en in Co m pu ti n g .
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A C M - W: Association for Computing Machinery’s Committee
on Women in Computing (www. a c m - w. o r g )

C R A - W: Computer Research Association’s Committee on the
Status of Women in Computing Research (www.cra. org/Act-
ivities/craw/) 

ACM-W and CRA-W are both dedicated to increasing the
number of women participating in computer science research
and education. To meet this goal, both organizations have active
projects on topics of importance to women in computing.
Overall, ACM-W focuses on K-12 issues, CRA-W focuses on
graduate student issues, and the two organizations work
together on undergraduate student issues.
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