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scribed the chaotic state of com-
puter science education throughout
pre-college levels. Working under
the auspices of the Board of Coop-
erative  Educational  Services,
funded by New York State Depart-
ment of Education, Klein observes
upper middle income schools of
this public school system. Despite its
relative wealth, there is often a low
budget for computer science and
no curriculum, she said. Comput-
ing is taught by teachers’ aides or by
media center administrators who
have had in-service training. “Occa-
sionally students are fortunate to
have a classroom teacher who has
an interest in computers as a hobby
or has taken some computer educa-
tion courses,” Klein reports in her
paper, “Female Students’ Under-
achievement in Computer Science
and Mathematics: Reasons and
Recommendations.” “Some more
adventurous teachers have incor-
porated LOGO or Lego Logo pro-
gramming into the curriculum, but
there is no apparent formal plan
nor carryover from one grade level
to the next,” Klein continues.
There are neither goals nor mini-
mum standards established for
both teacher training and the mate-
rial to be covered. Not until the sev-
enth and eighth grades does the
study of computers, logic, or
BASIC programming emerge.
PASCAL and C programming and
introductions to data processing are
offered in secondary schools, but
there is still great variation in in-
structors’ backgrounds and levels of
competence. Some are math teach-
ers, have master’s degrees in com-
puter science, or have taken gradu-
ate courses, but others are
industrial arts teachers who have
received minimal training. On the
other hand, sometimes industrial
arts teachers are better qualified
than math teachers. Although high
school curricula for computer liter-
acy and computer science courses
do exist (ACM made several recom-
mendations on curricula five years
ago and plans to revise them by
1991) there is little support to im-
plement them and there is no uni-

formity from state to state.

But one would expect this sorry
state of affairs to affect boys and
girls equally. Not so. According to
Klein, girls “demonstrate more in-
security and lack of self-confidence
in math and science during transi-
tion periods” like entering middle
school and entering high school. In
middle school, for example, boys
use pirated software, she says, and
the girls follow the school rules and
are in the boys’ way. “The comput-
ers are always consumed by the
boys who rush in, desperate to con-
tinue where they left off the day
before in Oregon Trail, Karateka,
or Carmen San Diego. An occa-
sional girl wanders in, but would
practically need interference from
the heavens to gain access to these
monopolized computers,” Klein
says. Given these different styles of
behavior, Klein sees the need for a
formal computer science curricu-
lum for grades seven through
twelve as well as a mandatory re-
quirement that every high school
student take an introduction to
computer science. Because many in
the educational community are
unaware that recommended curric-
ula exist, Klein stresses the need for
support for the distribution and
implementation of curricula. In
addition, there should be more uni-
form teacher training that im-
proves computer skills and lesson
presentation while “specifically
addressing the motivation of fe-
male students.”

Women and Giris of Color
The problems in computer science
education for girls in well-to-do
schools are substantial, but they are
mild in comparison to those that
girls from minority groups face in
their schools. Carol E. Edwards, of
the Southern Coalition for Educa-
tional Equity, Atlanta, Georgia,
addressed the implications of the
computer culture for girls and
women of color. As the director of
Project Micro, Edwards runs a pro-
gram devoted to making personal
computers available to minority
children and to using those com-
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puters to teach higher-order think-
ing skills. The educational opportu-
nities for these women and girls are
so poor, she said, that they amount
to racial, ethnic, and class discrimi-
nation. Both boys and girls of color
go to schools with low teacher ex-
pectations, more substitute teach-
ers, less experienced teachers, and
frequent relegation to lower educa-
tional tracks. In math, for example,
girls of color are disproportionately
represented on slower tracks.

Tracking itself is part of systemic
problems in minority schools; it is
an example of structural practices
that remain instituted even though
they have been shown to benefit
only the top one % of students,
Edwards said. Besides these educa-
tional barriers, both boys and girls
of color face cultural barriers such
as lack of role models and lack of
parental encouragement. They lack
science-related opportunities and
often never see computers. But if
they do use computers, they are not
likely to stay after school in the
computer lab. That is seen as schol-
arly and boys of color measure self-
esteem in nonacademic ways, she
said. Girls are unlikely to stay after
school because they are usually re-
sponsible for younger siblings at
home. These barriers lead to disad-
vantages that are cumulative; the
combination of being poor, a mem-
ber of a minority, and female low-
ers perceptions and attitudes to-
ward math and computers
proportional to the level of disad-
vantage, she said.

Sex-Blased Software

Any computer science curriculum,
whether implemented in a wealthy
or disadvantaged school must in-
volve the selection of software. But
studies show sex bias in educational
software. In an effort to under-
stand why the computer “is more
alluring to boys than it is to girls,”
Charles W. Huff and Joel Cooper
have found sex biases due to the
stereotypes of software designers.
Huff, who was with Carnegie-
Mellon University during this re-
search and is now an assistant pro-



fessor of psychology at St. Olaf Col-
lege, Northfield, MN, briefly
presented their findings to the
workshop. Because their results are
far-reaching and possibly related to
software use in the workplace,
Huff's comments as well as those
from an interview with Cooper,
chairman of Princeton University’s
Department of Psychology, are pre-
sented here.

Beginning with sex differences
in the impact of television violence
on children, Cooper is the author
of many gender-related studies and
has collaborated with other re-
searchers (including Joan Hall, Lori
Nelson, Diane Mackie, all from
Princeton, and Gita Wilder of the
Educational Testing Service). Al-
though the media has reported the
general conclusion that televised
violence makes children act more
aggressively, on closer inspection of
the data Cooper found this “true
almost exclusively for boys, not
girls.” Most investigators stopped
studying girls because the early
data showed no effect so as they
proceeded with their research they
used only males. “It is an important
observation that boys become more
aggressive when they watch televi-
sion, but it should be equally inter-
esting that girls don’t,” Cooper says.
He and his colleagues wondered
whether the difference was due to
different processes in males and
females or to a predominance of
male TV heroes and villains. They
also decided to investigate the im-
pact of aggression via other media,
particularly video games and mid-
dle school children. At that time,
the early 1980s, graphics were so
primitive that characters were nei-
ther male nor female. This allowed
the researchers to introduce ag-
gressive and nonaggressive video
games without concern for the sex
of the protagonists and antagonists.
In that study, girls who played ag-
gressive video games became more
aggressive than boys did. Says
Cooper, “the impact was greater on
girls than on boys.” But Cooper also
observed that when they told the
children they were going to play a

video game like Missile Command,
the boys got very excited but the
girls were unenthusiastic. They said
either “I don’t want to play that,” “I
can’t play that,” or “I'm not good at
that.” In fact, the girls were quite
good at playing such games. “They
were just as good at it as the boys
were,” said Cooper, “But what they
were telling us was quite significant.
They were saying, ‘This makes me
very, very nervous, especially to do
it in front of you.’”

In another classroom in the same
school, computerized learning had
just begun with educational soft-
ware having a metaphor much like
Missile Command. “In order to
motivate kids, educators were using
a metaphor or fantasy that our re-
search showed was extremely excit-
ing for boys and anxiety producing
for girls,” Cooper explains. Next,
he and Huff “hypothesized that the
expectations software designers
hold about the users of software
they design are central in determin-
ing the way the user and the soft-
ware interact.”

To test this social psychological
model—that expectations of one
person about another can shape
their  interaction—Huff  and
Cooper asked educators with pro-
gramming experience to design
software for either boys, girls, or
students. The programs for both
boys and students were the most
game-like whereas those intended
for girls were classifiable as learn-
ing tools. “Programs written for
students are written, it seems, with
only boys in mind,“ Huff and
Cooper write in “Sex Bias in Educa-
tional Software: The Effect of De-
signers’ Stereotypes on the Soft-
ware They Design.” “. .. That is,
[male and female designers] may
have been simply using “male” as
the default value of “student.”
Therefore, “It is not the computer,
or even the software, that is at the
root of the sex bias in software, but
the expectations and stereotypes of
the designers of the software,”
Huff and Cooper conclude.

One obvious implication of this
male bias is that educational soft-

ware may be designed to appeal to
boys “without consideration of the
effect on girls’ motivation to use
them or on girls’ educational profit
from them. This certainly cannot
be a good thing.” Children using
software designed for the opposite
sex are more anxious after they in-
teract with the program, and that
anxiety leads to lowered scores in
the subject the program was in-
tended to teach. “However, this
only occurs if the children are using
the program in public, that is, in a
computer lab with other children
present,” say the authors. “When
the programs are used privately,
these differences do not emerge.”
Huff and Cooper conclude that not
only is the software sex-stereotyped
due to designers’ expectations, but
that the situation in which the soft-
ware is presented is at fault.

Chalienging Dijkstra:
Software Packages vs.
Procedural
Programming?

One exploratory idea proposed by
Danielle Bernstein, associate pro-
fessor of computer science at Kean
College, Union, NJ, was a new cur-
riculum paradigm for computer
science education—using software
packages instead of procedural
programming as an introduction to
computer science. She has designed
and taught an advanced course,
“Conceptual Understanding of
Software Packages,” which requires
previous computing knowledge but
which illustrates that packages
“have a place” in computer science
education. Her next step is to de-
sign a course introducing computer
science fundamentals with pack-
ages.

According to Bernstein, re-
searchers have shown that previous
experience, feelings of self-efficacy,
and mathematical ability, are major
predictors of success in computer
science courses. Defining self-effi-
cacy as “the feeling that one is in
control of the machine and can
make a difference in the operation
of the machine,” Bernstein said that
this factor, which differs between
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ware concepts has paralleled the
advances in software development.
Each time functional software has
gotten further away from the de-
tails of the hardware, there has
been a cry that computer science is
being watered down. But each step
has encouraged more diverse peo-
ple to deal with computers. Serious
conceptual understanding of appli-
cation packages will continue this
trend.” At the workshop, she
stated, “To me, (Dijkstra’s ap-
proach) means, ‘Computer science
is getting too easy. Let’s keep the
riff-raff out.””

Academia vs. Industry

Those women with an interest in
computer science who do begin
preparing for advanced degrees
face enormous barriers, according
to Henry Etzkowitz, associate pro-
fessor of sociology at SUNY Pur-
chase and visiting scientist at Co-
lumbia  University’s Computer
Science Department. Funded by
the NSF, his study, co-authored by
Carol Kemelgor and Michael Neus-
chatz, is titled “The Final Disadvan-
tage: Barriers to Women in Aca-
demic Science and Engineering.”
The study encompasses women in
computer science, electrical engi-
neering, chemistry and physics. At
a leading research university 350
students and 76 dropouts were
identified; they and their faculty
were interviewed; and data were
collected from academic records to
determine the receptivity of their
cultures to women graduate stu-
dents and faculty. “Our specific aim
was to determine whether national
background of faculty members
was associated with bias toward
women graduate students,” said
Etzkowitz. He found that while
fewer women had nonwestern fac-
ulty advisors, those who did re-
ported less bias toward women as
scientists. This was particularly true
when the faculty advisors were Chi-
nese and Indian. For these faculty,
women clearly held secondary so-
cial status, yet sexual identity was
viewed as separate from work,
Ewzkowitz explained. “This separa-

tion allowed them to view women as
scientists without confusion among
sexual identity, occupational, and
social status.” Male faculty mem-
bers from Mediterranean and Mid-
dle Eastern countries, on the other
hand, were most often reported to
be prejudiced against women.
Etzkowitz also found “sexual sepa-
ration of scientists,” that is, certain
areas of science are labelled as pe-
culiarly male or female, which leads
both sexes to avoid certain areas.
Computer science theory, for ex-
ample, is de facto off limits to
women, in much the same way as
particle physics. But natural lan-
guage is assumed by some male fac-
ulty to be more suited to women
because it is closer to traditional sex
and work roles—like women’s “tra-
ditional expressive role and typing
skills in software.”

Etzkowitz found mismatched
expectations between male faculty
members and female graduate stu-
dents; female students want to be
taught the strategies needed to
compete and bolster self-confi-
dence, which male faculty presume
means wanting “explicit direction
in the conduct of research.” These
faculty thought female students
wanted to be told what to do and
how to do it, whereas the students
reported that they wanted “guid-
ance on how to succeed in the pro-
fession.”

Female students in computer sci-
ence reported both overt and subtle
discrimination with “acute conse-
quences,” said Etzkowitz. Their
self-confidence, ability to perform,
and career advancement suffered.
Not surprisingly, women seek out
female faculty. But unlike men,
who sign up with a female faculty
member only after she has distin-
guished herself in the field, female
students sign up because they want
a sympathetic mentor. One solution
found by electrical engineering
female graduate students was to
undertake research in industry,
where they were often able to find
women mentors.

Another factor pushing women
from academia to industry is the
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“tenure clock versus the biological
clock.” One woman in Etzkowitz’s
study went to work for IBM imme-
diately upon graduating and did
not even consider getting a Ph.D.
until after her children were born.
For her, as for most women, the
academic route and tenure were
incompatible with having a family.
In computer science, “pregnancy is
discouraged and graduate women
who have children are encouraged
to take leaves of absence that tend
to become permanent withdraw-
als.” Women expect this and it cre-
ates anxiety. Once they have their
degrees, going into academia part-
time is infeasible and leaves of ab-
sence often result in permanent at-
trition. According to Etzkovitz,
these women find they must choose
between two approaches: they can
either follow the “male model” for
success in academia, which de-
mands driven, if not obsessive de-
votion before tenure, and the pub-
lish-or-perish pressures that can
lead to exploiting as many students
as possible. Or they can go into in-
dustry, where their jobs are more
nine-to-five and it is a little easier to
balance their career and family
needs. Relatively few women adopt
the first model and more adopt the
second, he said.

Etzkowitz concluded that struc-
tural barriers could be reduced
with the development of a critical
mass of women faculty and gradu-
ate students in computer science
departments. He proposed chang-
ing the tenure structure to allow a
more flexible timeclock and involv-
ing students and faculty in the fac-
ulty-recruiting process. He sug-
gested that aggressive intervention
was needed on the part of funding
agencies to ensure these changes.

Recommendations

After the presentations, the work-
shop divided into working groups
that recommended ways to expose,
attract, and retain females in com-
puting. Valerie Clarke, a social psy-
chologist at Deakin University,
Australia, spoke for the exposure
group, which focused on precollege



computer experiences and oppor-
tunities. Although this group
thought it should address the entire
curriculum through 12th grade, for
practical purposes, it focused on
middle schools only. This stage is
crucial because from ages 11 to 14,
“children of both sexes tend to turn
away from computers,” Clarke said.
“Most children at the primary level
have an interest in computers, if
given the opportunity, but in the
middle school peer pressure tends
to direct more girls away from com-
puters.” In addition, at this age
girls’ preferences for working in
groups and their needs for demon-
strated relevance are especially
great.

The group stressed the need for
a more ambitious, comprehensive
curriculum through twelfth grade
bearing in mind resources. “It’s fairly
useless to devise a curriculum that
assumes you'll have one computer
per two or three children when
schools have nothing of the sort,”
said Clarke. Noting inadequate
educational software and teacher
training, Clarke said that as a result
many teachers may lack confidence
and self-esteem. In turn, they fear
that their students know more than
they do. So while it is very impor-
tant to provide teachers with curric-
ulum, that is not enough; measures
must be taken build teachers’ confi-
dence so that they use the curricu-
lum and feel sufficiently in control.

Alluding to studies indicating
that a girl's potential depends to
some extent on her mother’s level
of education, Clarke said we must
address the more general education
of the public through advertising
and the media. Good will and a
first-class  curriculum  cannot
counter mothers who want to with-
draw their children from classes or
even schools if their daughters do
poorly in computers, said Clarke.

As presented by Danielle Bern-
stein, the retention group noted
that women and disadvantaged
groups, find computing courses
more time-consuming than other
courses and feel they do not receive
the right number of credits for the

number of hours worked. “They
can get the same three credits for a

" marketing course, where they just

read a book and understand it,” she
explained. And chemistry and

physics labs do not demand indefi- -

nite periods of time for problem
solving. To motivate these credit-
and time-conscious students, the
group suggested structured labs
with exercises that can be finished
before leaving class. Such labs could
also reduce the computer culture
brand of competitiveness that arises
when people brag about the many
hours they have spent on a system
in order to get the best solution.

Looking at how students are
taught to write code, this group
suggested encouraging students to
read programs. To learn most sub-
jects, especially foreign languages,
students do not just write, they also
learn how to read, said Bernstein.
“Computing seems to be the only
subject where we teach people how
to write without giving them any
kind of mental model. A better way
is [to include] reading programs,”
Bernstein said.

This group also addressed com-
puter access. Since students per-
form better in private, the group
sought ways to help all students af-
ford their own computers for use in
dorm rooms. It was suggested that
colleges bury the price of comput-
ers in tuition so they would fall
within expenses covered by student
loans. Computers in dorm rooms
would also give each student a sense
of control; the student alone would
know and have access to his or her
hard disc’s contents, for example.
“When you control the environ-
ment, you have more self-confi-
dence. Otherwise it’s like cooking in
somebody else’s kitchen: you don’t
know where anything is,” Bernstein
said.

To encourage high school stu-
dents to pursue computing in col-
lege, the group recommended that
college computer science depart-
ments “adopt” high schools. Also
suggested was cascading pairing;
graduate students would pair up
with college students, college stu-
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dents with high school students,
and so on. This cascading effect at
lower levels would decrease de-
pendence on those female com-
puter science professors who are
role models, said Bernstein.

" Industry should also provide role
models: there should be a large-
scale program for guest lecturers
from industry to speak to high
school students. In addition, indus-
try should bring in not just college
but high school students to work on
projects. To attract industry em-
ployees and prevent them from
regarding this as mandatory
drudge work that siphons time
away from their jobs, the group
recommended that companies be
responsible for rewards systems,
but did not specify what kinds.

To widen students’ perspectives
on career choices, the group sug-
gested inviting not just alumnae
who had been A+ students, but
those who got Bs and Cs. Through
their visits, the current student
body would learn that many people
with less-than-perfect academic
records are very successful in the
job market, Bernstein said. Dianne
Martin then commented, “We will
know we have arrived when it's OK
for women to get Cs in science,
math, engineering, and computer
science. Right now, if you're not an
A or B student, you don’t even
think of going into those fields.”
The women currently in the field
are the high achievers only, she
said. “We’re not reaching the mid-
dle and average achievers. Yet
there are average-achieving men
going into those fields.”

Adding to that group’s recom-
mendations, Carol Edwards called
for more financial aid, particularly
in the form of grants. “When Rea-
gan switched from grants to loans,
it hurt the poorest people. It didn’t
hurt the people that he said were
using the money to buy stereos
when they go to college,” she said.
The poorest people—women of
color who might have small chil-
dren—just did not see themselves
going into that much debt and
being able in the end to pay it off,
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she said. Edwards also called for
tenure and promotion for superior
teaching. “Just as we have people
who at this point get tenure because
of their research,” she said, “we also
have to look at superior teaching as
a criterion for the tenure track.”

In his summary of the attraction
workgroup’s recommendations,
Robin Kay echoed the need for
parent education. We see stereotyp-
ing in the kinds of toys parents en-
courage their children to play with,
and parents often assume that little
boys should have more access to
computers. “Parents are more in-
clined to buy boys computers, and
if you have a computer at home
when you're young, you get used to
it.” To ensure that girls are not ex-
cluded, we should encourage the
tool approach to computers, he
said. The advent of microcomput-
ers allows this now because, unlike
the late *70s and early '80s when
you had to know programming in
order to use computers, with per-
sonal computers “we have become
more individualistic. You can do
lots more tool-oriented [tasks] with
computers and you don’t need to
program.”

And finally, regarding sex biases
in software, Kay commented that
companies believe their market is
male. Further, they think that if
they start advertising to females,
they may discourage the males, Kay
said. He suggested trying to con-
vince companies that there is a via-
ble female market they are cutting
off. “If they accept that, they’ll
think they can make more money.
Money does make things happen.”

In closing, Martin commented
that the “most astounding two
words today were ‘cumulative dis-
advantage.”” They indicate priori-
ties as to where energy and re-
sources should be allocated. “It
turns out, that if you’re a woman,
and you’re poor, and you're a mi-
nority, the disadvantage is cumula-
tive. That's where we have to put
cumulative resources. The research
shows, without a doubt, that there is
this cumulative effect.”

If the issues discussed here are

not addressed, everyone stands to
lose. The profession could find it-
self asking uncomfortable questions
too late in the game. As it is, one
wonders how many ideas, that
could have been contributed by
female talent, will never surface to
enrich academic computer science.
More broadly, what are the reper-
cussions to our increasingly com-
puter-oriented society, if women—
about half the population and pro-
fessional workforce—are not as
prepared in this discipline as are
men? Perhaps we will not have to
find out.

Workshop Participants
Unless otherwise indicated, papers based
on workshop presentations are as yet
unpublished.

Chair:

C. Dianne Martin, assistant profes-
sor, George Washington University
Department of Electrical Engineer-
ing and Computer Science, Wash-
ington, D.C.

“The Power of Paradigms.”

Presenters and Attendees:

Danielle R. Bernstein, associate
professor, Department of Mathe-
matics and Computer Science,
Kean College of New Jersey,
Union, N.J.

“A New Introduction for Com-
puter Science.”

Sharon Burrowes Yoder, School of
Education, University of Oregon,
Eugene, Oregon.

Valerie Clarke, associate professor,
Department of Psychology, Deakin
University, Victoria, Australia.
“Girls and Computing: Dispelling
Myths and Finding Directions.”
Carol E. Edwards, director of Proj-
ect Micro, Southern Coalition for
Educational Equity, Atlanta, Geor-
gia.

Henry Etzkowitz, associate profes-
sor of Sociology at SUNY Purchase,
and visiting scientist, Department
of Computer Science, Columbia
University.

Co-author with Carol Kemelgor
and Michael Neuschatz, “The Final
Disadvantage: Barriers to Women
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in Academic Science and Engineer-
ing.” NSF Sociology Program Grant
#SES-8913525.

Cindy Meyer Hanchey, associate
professor, Computer Science De-
partment, Oklahoma Baptist Uni-
versity, Shawnee, Okla.

“Gender Equity—A Partial List of
Resources,” reprinted here, in part.

Charles W. Huff, assistant profes-
sor, Department of Psychology, St.
Olaf College, Northfield, Minn.
Co-author with Joel Cooper, “Sex
Bias in Educational Software: The
Effect of Designers’ Stereotypes on
the Software They Design.” Journal
of Applied Social Psychology, 17, (June
1987), 6. pp. 519-532.

Robin Kay, research assistant, Uni-
versity of Toronto, Ontario, Can-
ada.

“Understanding Gender Differ-
ences in Computer Attitudes, Apti-
tudes, and Use: An Analysis of
Method.” Parts I and II.

Lesley S. Klein, instructor of infor-
mation systems, Computer Science

Department, Pace University,
Pleasantville, NY.
“Female Students’ Underachieve-

ment in Computer Science and
Mathematics: Reasons and Recom-
mendations.”

Jenelle Leonard, computer coordi-
nator, District of Columbia Public
Schools, Washington, DC.

Carol Wolf, chair, Computer Sci-
ence Department, Pace University,
New York, N.Y.

Elizabeth Wolf, representing ACM
Commiittee on the Status of Women
in Computer Science, graduate stu-
dent, Stanford University, Palo
Alto, Calif.

Additional Reading

Sex Roles: A Journal of Research,
“Special Issue: Women, Girls, and
Computers,” 13, 3/4, (August
1985).

Kiesler, S., Sproull L., and Eccles,
J. S. Pool halls, chips, and war
games: Women in the culture of
computing. Psych. Women Q. 9,
(1985) 451-465.

Turkle, S., and Papert, S. Episte-
mological pluralism: Styles and



voices within the computer culture.
unpublished manuscript. @

Gender Equity—A Partiai List
of Resources compiied by
Cindy Meyer Hanchey and
distributed ot the Workshop.

References

Brecher, D. The Woman’s Computer Liter-
acy Handbook, New American Library,
1986.

Damarin, S. K. Rethinking equity: An
imperative for educational computing.
The Computing Teacher 16, 7 (April
1989), 16-18, 55.

Do your female students say ‘No,
Thanks’ to the Computer? Women’s
Action Alliance and Apple Computer
Company, 1987. (See Women’s Action
Alliance for ordering)

Does Your Daughter Say ‘No, Thanks’
to the Computer? Women’s Action Alli-
ance and Apple Computer Company,
1989. (See Women's Action Alliance for
ordering)

Fox, L. H,, Brody, L., and Tobin, D.
Eds. Women and the Mathematical Mys-
tzque. The Johns Hopkins University
Press, 1980.

Frazier, N. and Sadker, M. Sexism in
School and Society. Harper and Row,
1973.

Kiesler, S., Sproull, L., and Eccles, J. S.
Second-class citizens? Psychology Today,
(March 1983), 40-48.

Klein, S. S., Ed. Handbook for Achieving
Sex Equity Through Education. The Johns
Hopkins University Press, 1985.
Kolata, G. Equal time for women. Dis-
cover (January 1984), 24-27.

Lytle, V. From Marie Curie . . . To Sally
Ride . .. To . ... NEA Today, (March
1990), 4-5.

Making the Case for Math. A Special
Report on Elementary Mathematics in the
1990s. D.C. Heath and Company. (1-
800-235-3565)

Marcoulides, G. A. The relationship
between computer anxiety and com-
puter achievement. J. Educational Com-
pul. Res. 4,2, (1988), 151-158.
McCarthy, R., Behind the scenes at
Bank Street College. Electronic Learning.
(October 1989), 30-34.

Not just for nerds. Newsweek, (April 9,
1990), 52—54.

Ogilvie, M. B. Women in Science, Antig-
uity through the Nineteenth Century: A Bio-
graphical Dictionary. MIT Press, 1986.
Ogozalek, V. Z. A comparison of Male
and Female Computer Science Stu-

dents’ Attitudes Toward Computers.
SIGCSE Bulletin 21, 2 (June 1989), 8—
14.

Rx for Learning. Newsweek, (April 9,
1990), 55—64.

Sadker, D. and Sadker, M. Sex Equity
Handbook for Schools, 2d ed. Longman
Inc., reprinted by The Carnegie Corpo-
ration, 1982.

Sanders, ]. Developing software for
gender equity: A review of Breaking the
Barriers. The Computing Teacher, (March
1990), 54-55.

Sanders, J. and Stone, A. Equal Play; The
Neuter Computer: Computers for Girls and
Boys. Neal-Schuman, 1986. (See Wom-
en’s Action Alliance for ordering)

Shapiro, L. Guns and dolls. Newsweek,
(May 28, 1990), 56—65.

Siegel, M. The best inventions by
women since 1900. Good Househeeping,
(February 1990), 140-143.

Stallings, S. Computer equality for
women. PC Magazine, (April 3, 1984),
71-73.

Stern, M., Ed. Changing Sexist Practices in
the Classroom. Women’s Rights Commit-
tee, American Federation of Teachers,
AFL-CIO, publication #600, nd.
Stone, A. Action for Equity column,
adapted from an address to The Na-
tional Education Technology Leader-
ship Conference, The Computing Teacher
(November 1986), 54—55.

Women in Science and Technology: Ca-
reers for Today and Tomorrow. The
American College Testing Program,
(ACT Publications; Box 168; lowa City,
Towa 52240), 1976.

Modeling Equitable Behavior in the
Classroom (12 technical assistance and
training modules). Desegregation Assis-
tance Center—South Central Collabo-
rative, Intercultural Development Re-
search Association; 5835 Callaghan Rd.,
Suite 350; San Antonio, TX 78228
($7.50 each or $75.00 for the entire se-
ries)
Technical Assistance Modules:
—Federal Statutes and Directives
Regarding National Origin
Students :
—Federal Statutes and Directives
Regarding Title IX
Compliance
—Civil Rights Compliance: An Up-
date
Training Modules:
I First and Second Language
Acquisition Processes
II Integrating the ESL Student
into the Content Area Class-
room

IEN&COMPUTINGWOMENACOMPUTINGWOMENSCOMPUTINGWOMENACOMPUTINGWOMENACOMPUTINGWOMENACOMPUTINGWOMENACOMPUTING

III Recognizing Cultural Differ-
ences in the Classroom

IV Sex Stereotyping and Bias:
Their Origin and Effects

V  Modeling Equitable Behavior

in the Classroom .

VI Avoiding Sex Bias in Coun-
seling

VII Equity in Counseling and
Advising Students: Keeping
Options Open

VII1 Interpersonal Communica-
tions: A Human Relations

Practicum
IX It's a Matter of Race: Race
Relations in the Desegregated
Setting
The following are publications of the
National Science Foundation (202-357-
3619 for NSF Forms & Publications):

Achieving Full Participation of Women in
Science and Engineering, October 25,
1989.

Leveson, Nancy. Women in Computer Sci-
ence, December 1989.
Profiles—Computer Sciences: Human Re-
sources and Funding, November 1988
(NSF 88-324).

Women and Minorities in Science and Engi-
neering, January 1990. (NSF 90-301).
The following are publications of the
Teachers College Press; Teachers Col-
lege; Columbia University; New York,
NY 10027:

Baroody, A. J. Children’s Mathematical
Thinking, A Developmental Framework
for Preschool, Primary, and Special
Education Teachers, 1987.

Bowers, C. A. The Cultural Dimensions of
Educational Computing, Understanding the
Non-Neutrality of Technology, 1988.

Davis, B. G. and Humphreys, S. Evalu-
ating Intervention Programs, Applications
from Women’s Programs in Math and Sci-
ence, 1985.

CR Categories and Subject Descriptors
K.7.1 [The Computing Profession]:
Occupations
K.4.2. [Computers and Societyl: Social Issues
K.3.1 [Computers and Education]:
Computer and Information Science Education
—Computer Science education, curriculum,
Information systems education, self-
assessment

Permission to copy without fee all or part of this
material is granted provided that the copies are not
made or distributed for direct commercial advan-
tage, the ACM copyright notice and the title of the
publication and its date appear, and notice is given
that copying is by permission of the Association for
Computing Machinery. To copy otherwise, or to
republish, requires a fee and/or specific permission.

© 1990 ACM 0001-0782/90/1000-0034 $1.50

November 1990/ Vol.33, No.11/COMMUNICATIONS OF THE ACM



