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PREFACE

The number and variety of papers received from participants for consideration
during GASAT R are truly significant. The response for the conference lrom
all corners of the world, particularly from the developing countries is
tremendous. They indicale clearly and unambiguously the rapid strides made
in creating awareness ol gender issues throughout the globe. It has become
clear that cducation and employment are vital for women and girls, not merely
in the urban areas but in rural areas as well. Only through education and
employment can equalily and empowerment of women be achieved. Indecd.
the well-being of 2 nation can be measured by the degree of the aclire
contribution of its citizens. both men and women, to its social, cultural and
economic progress. If half of the population, i.e. women, are denied acces
to Science and Technology (S & T). the nation will be poorer 1o that extent
because S & T properly used are the 100ls to improve the quality of life of
the people a1 large and eradicate poventy.

Scicnce amd Technotopy must also include indipenous knowledge which cn
be cxtremely valuable. Tried and tested local systems of education
indigenous medicine based vn the knowledge of the propertics of Jocal herbs
and plants, for instance. are vital resources.

Concerted efforts should continue to make S & T socially responsible. A poin
that has emerged from a perusal of these papers is that gender discrimination
in the areas of education and employment ix not confined to the developing
countrics atone. It is a phenomenon that cuts thrnugh all socities. Attitudes
that priduce gender discrimination vary aceording 1o socio-celivral conditions
prevailing in individual countries.

Several papers have analyzed specilic situations in the countrics concerned
and have also sought to find way s and means of dealing positively with these
wherever possible. It is hoped that such papers will prose to be a valushle
resource and. apart from providing intormation. will he of help in finding
solutions which can be applicable when required. The idea, as stated alreads
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OLD BOUNDARIES IN A NEW FIELD OF
KNOWLEDGE? THE CASE OF THE MEXICAN
COMPUTING SUIENCES
Cecilia Lopez Catrasco. Instituto de Investigaciones en haen
Aplicadas ¥ en Sistemas (HMAS). Universidad Nacional Authon
Mexico (UNAM), Mexico.

Abslract

The case anaiveed is the imtredduciion and deveropment of o1
computing sciences. The purpose of this studv is (o recover the
intervien s, the personal evpertences af soeme of the aetve passn o
of that-process. both men and women. and 1o interpret therr pid

verces sithin the framevwenk of a ¢ender perpective

When deatine wearh social processes ke theve many dittere

SOICHe S opposite, opaitons arise. Our s to remterpref e o
lavers of a living tissue: the fntroduction and development of a e
of knowledee which fuced a connenversial reaction from hoth,

academic staff and the administrative autharines,

Several questions guide this study: To which extent does a new 1iv
knowledge. where women were allowed in an apparent veahin
position, faced old epistemological obsiacles devived from hicor
consolidated sciences such as mathematics and phyvsics? Dol the i,
changes within compuiing sciences affect its position in the ar o),
arena® Were they considered oniy as a tool and denicd the s
staties? Was this process mediated by inctitutional gendesed sivie s
and by culturally dominant prejudices, as well?
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tYur analytical framewark comes from the social study of science
| Woolgar' S. 1988. 1995; Barnes. B. 1985). and from the feminist
epistemology, as well (Harding, S. 1986; Keller. E.F. 1985: Thana, N.,
1989; Wajcman. J. 1991). The qualitarive methadology has allowed a
richer approach to our analysis and preliminar conclusions.

Key Words -

Computing Science, multiple voices. Gender prespective,, acadamic
demand.
{%? omputing professionals in figures

Before entering into historical data. Irt us see some information which
will help 1o context our local academic community and its presence within
our population. First of ail, let us consider the last 1990 General Population
and Home Census. There, we find that women are over the 50 per cent of
.the total population, which amounte over 80 million inhabitants.
Nevertheless, from the total number nf professionals, which raises up to
1 inillion 897 thousand, only 33.8 p~r cent are women, that is 641,186
professional Mexican women. Bul if we analyze this figure, we find that
only 63.6 per cent of those women, 4118 248, belong to the economically
active population, and that those women who have studied mathematics,
rhvsics or engineering, do not count even for the 0.5 per cent of the total
amount of professionals. (See Table 1).

Table 1. Distribution of the total professional population and the
economically active professional population, by sex, 1990

ata taken from INEGH (19913), Profecsionals in Mexicn, X1 Gener
Population and Home Census, 1990, Mexico. dita from lable 8.3 1, ¢
60, -

Future computing professionals are formed either in science or i

- engineering undergraduate programs. which differ in contents and lengt!

In order to obtain n closer npproach to their increasing number during th
last decade, only those computing programs offered at engineering facultie
ure traced. (See Table 2).

Table 2. Mexican Undergraduate Computing Students in Engineerin
Faculties, 1977-1991.

Yr. Totat % of men 5 woHen % %o
=500 % tninl WoaTe
unser In camp

graduale utlng s

populatinn el

grodunte

populn

ion

YR S102 0 6s 4 166 8117 b IR /) ni:
198G t1aT? 116 R 664 7549 2RI 4 50 i1 2%
19R9 19352 1.RO 131841 70 4R s 29 5| 0s
9yg 29703 2.1 20 ek 69.91} R93S MR 0K

Source: Built with daia taken from Quintanas. |. and Ramrez. L.. 19914

The initial enthusiasm due to the increasing participation of female student.
in these programs is followed by a certain skepticism when figuree are
considered in relation to a hroader conitext. a< shown in the last column i
the right. According to the<e figures. women in compuling undergradute

TOTAL PROFESSIONALS ACTIVE PROFESSIONALS
riindwemes Vyaocokdadmen  mes ROMEN Bnddanimer oty LY. Y]
« =z 51t million .
+ Wi lams 1.7 0 12950 L8 14900 Lo} L BT
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mograms do not reach even the 1% and thein seal presence i the 90's s
not growing in the same proportion as it did during the 80’s.

\ series of facts might explain this sitation, such as the last policies in
<nme public universities, which testrain access Lo computing sciences for
hoth, men and women. Therefore. women face an additional abstacle to
the cultural dominant prejudices whirch consider scientific careers as a
male domain.  Young women enrollment in these prograims is discouraged
with arguments such as time and int~lectual effort invested. which are
greater when compared against tridlitional female careers. Women are
nnt expected to provide but a complementary budget to their families. if
any, specially if they get married.

Anyway, as the social demand for this kind of professionals grows
univiersities face a doble challenge: tn increase their number and to give
the new generations a higher speciali«mion. To face this academic demand
several graduate programs are offereL In the following table. the las
lecade of sciences and engineering official statistics is considered. since
they are the two main curricular areas where graduate programs in
compiting sciences are found. (Se- Fhle 3).

Table 3. Mexican Graduate Student- in Sciences and Engineering,

10R4-1994
yvour  pradunte sti e engineering
student national
population
total = 100%
students % students %
1984 35 390 2129 6.0 4576 129
1985 37 040 2 509 6.8 4 362 13.1

——— ¢ . o —

1IN 17 0is 13t LI R 1>

JOR7 LEERA R 100 LN JKIR 127
(ALY U}t RE{IH 706 1911 12s
1989 42 6SS 163 74 5471 128
1990 439658 2971 0.8 511 121
1991 14946 2950 0.6 5609 12 6
Y92 47 539 2 BB3 0.1 0093 128
1993 50781 3288 ) 6.5 6779 111
1994 54910 3437 6.3 81078 147

Source: ANUIES Graduate Programs Statistics Year Book 1994

Aswe see. the previons statistics o not give inforstion aboot mcn |
femiale stadents Neverthelessowe know that femitle stndents popa bt
bomine in scienee amd engineeting oweeptions o this temdency

hictogy and actiirs prograns, both in the scicnce gneap Anvaon

althongh engimecrmg programs have the thind position alier medicons
thealih) and social programs. they are the only ones to show s increasing
steidy tendeney.

A growing rate of graduate computing programs might e expected fiom
the previous figmes, Unfortunately it is not the case, since groduate
compuling programs increased onhy from O (H 7 in 1980 up o037
199} in relation 1o the national total This percentage means fese than
400 students for 1980 and 1.200 students for 1990 1O taba, 11 1992

What the previous data shows is a paradox: even a 200¢0 prowth o
graduate computing programs in i decade is still far asway trom ihe
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required smount of highly qualifird professionals in this area. The lack
" of these professionals affects production and services, as well. Therefore,
we might he suspicious about some recent higher education policics and
the resulting improvisation of professionals to face an increasing social
demand. ' '

This seems to be the national setting for computing sciences in general.
But why have we arrived to thic point? And particularly, how does this
situation affect women enrolled in computing graduate programs?

Back into history

Figures begin to make sense when we consider one case indepth. Thatis
why we have chosen the case of the National Autonomous University of
Mexico (UNAM), since it is the Inrgest university in Mexico and, besides.
it develops the main research in science. Nowadays. UNAM has about

3,00.000 students in different campus, considering undergraduate and
graduate programs,

And UNAM was also the hirthptore of the first computing research center
in the country. when in 1958 the Electronic Calcutus Center (CCE in
Spanish), was founded. It homed an IBM-650, which was inherited from
the University of California, and hecame the first computer in an academic
seting in Latin America. Young phvsicians, mathematicians and engineers
gathered around this center, to Yearn computing and 10 try to find new
applications to their particular fi~lds (Caldemn, E. 1988; Dum, R. 1988:
Lemaitre, Ch. 1988; Negrete, 1. 1988; Prez de Celis. C. 1988: Soriano,
- M. and Lemaitre, Ch. 1985).

Computing was emerging as a new academic field which needed 1o form
its own professionals and to attract researchers from other disciplines. as
well. Creativity and enthusiasm were the signs of the first computing
applications made by researchers and students gathered at the Electronic
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Calculus Center tCCER who became lollowers ol the new technological
achievements. Their main goal was to gain sympathy feomthe sest of the
university conmmunity (o support the contormion of acritical massin

compuling sciences.

Nevertheless. women's participation and gender relationships duging this
early period of computing have not been studied. There are few documents
available of that period. but we may presuwme that female students were
scarce, since they necessarily came from disciplines where women
nowadays still represent small percentages: mathematics, physics and
engincering. Anyway, to follow the track of those few women who became
involved in the process of introduction of a new discipline has become a
challenge. Their own interpretations of this process would enable o< tor
analize whether a new academic group developed a more Hexible et of
gender refationships, therefore giving up old prejudices. oron the contrion

traditionally intolerant values and attitudes found it new setting (o be
reproduced  Whichever of the twocases mieht i eat e be the domiran

we do not exclude completels any of theme Tnoany cases b e woantae.
recoser the nichiress and complexny of the sonmltaneons procesa owe

are study g, evena wnder spectrom ol posabslities has tobe consaldened

How did individuats and groups face and redefined their daily relationstips
in & new work setting? And which is more interesting. did they chare
viewpaints about their ow n1asks?, about science in general and computing
sciences in parnticular? Their answers to these gquestions will show
how science and technology are socially comstructed. therelore invobving
gender and powerissues. (Bames, B, 1985 Wajcman, J. 1991 Woolgar,
S. 1988. 1995).

Whit we haitve alreadys found is that the introduction and turthes
desvclopment of computing scicnees becime patt of the untitutional

contemporans history, Several departiments were created but we have
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traced just the case of the CCE, which changed its name and functions in
1970, to give birth to the Center for Research in Applied Mathematics,
Systems and Services (CIMASS in Spanish). As its name shows,

“computing sciences were considered only as a part, although the main
one, of a new institutional <etting where staticians and mathematicians
worked too (Garza, T. 1979: 7).

Some governmental offices also became clients of the CEIMASS, since
computing equipments were scarce and expensive. In 1974, university
authorities decided to split computing into two separate institutions: one
devoted to academic research, the Center for Research in Applied
Mathematics and Systeme< (CIMAS in Spanish), and the other to
administrative work, the Computing Services Center (CSC in Spanish).
This separation institutionalired two oppposite tendencies which had been
present since the birth of computing in our university:

- Or it was seen as an emerping theoretical field of knowledge, with 2
great potentiality, and therefore within the institutional eriteria which
ruled research in every other field of knowiedge.

- Or it was understood as a new technology which speeded work in
consolidated sciences -such as physics, mathematics and engineering-,
and in administrative tasks, a< well -such as school services and payroll.

Both points of view were mainly understood as antagonistic and only
seldom as complementary. Consequently, both were assigned different
status in an academic setting. If computing was a science, even a new
one, its future development was supported by those who believed in its
potential to become an important and autonomous field of knowledge.
This attitude welcomed the growing number of its followers. students
and researchers. If on the other hand, computing was seen as a set of
tools, no matter how complex they might seem, its epistemological rank
was inferior to scientific knowledge and a larger and independent finantial

-
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support was questionable.

The previous characlerisation may seem sidiculous to someone who:
academic community differs frotn our Mexican case. Some remarksabol
this one nay be helpful to understand the contraversial reaction computiv
sciences arose. In the first place. our scientific community was
heterogenous one. By those times, mathematics and physics we
considered as 'hard sciences’. thus having a solid theoretical corpus. Bo
had a long teadition which enabled them to legitimate or underestima
different academic communities. This close inlerrelation betwec
knowledge, tradition and power was not new in our country; moreo¢
some outstanding scientific leaders were politicians during the last centu
and also during the first decade of this one.

Mathematical community. for example. was quite conserviative |
members showed litte tolerance tow ards mathematical applications. win
were considered as the less scientific pan of this science, even in th
simne field or in others, such asengincering (Ayer B 198900 Hen,
to accept computing as the lastest sciemilic and technological des eloprie
meant, in the 70's. a great epistemoelogical and political risk. Oppositin
to financial requirements for the emerging computing group came fron
this academic group and others {Lemaitre, C. y Soriano, M. 1985a: 136
specifically from those who feared that the new computing professional
might dispute their influence in lopics such as budget, political position
and design of educational policies.

But as every social process, the introduction and development of computis
was full of contradictions. From the muthematical and phy i
community came, as well. the young generation who was not complelte!
suspicious about applications. Some of them follow ed computing conrse
which were optional, instead of others which offered them a classic;
conservative vision of their owndisciplines.  This situation explains tf
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growing denuind for cminpnlin_n indergraduate courses, which were oflered
in the mathenxttics program. st the Science Faculty. Consequently. when
the first Master Computing Progrinn was opened in 1975, many students
applied to it. This giadnnte program was offered ai the Applied
Mathematics and Systems Research Instilmie (IIMAS), name given 1o
CIMAS® succesor in 1976, This name has remained and it has been
known as the institute where rescarch in computing has lradmonnlly
been made.

Women in a Master Computing Program

In this section we discuss some aspects of the Master Computing Program
we refered above. This program will be twenty years old this year, and it
has been referved as the first ncademic serious effort to introduce a gmduate
program in this area (Oktaha. H. 1990: 1: 1992).

Some of its original characteristics enabled it to become a progriom with
animmediate impact in the viversity commumity and in the outside public
service sector. as well. First of all, it was a program which belonged 1o
the new Uhdergraduate ant Ciraduate Academic Unity of the Collepe
Schoolat UNARM (UACE Y CH in Spamish). but which was offered in
a research institute environvent. So its academicians fulfilled a desired
qualification: they were ene-veed either as research leaders or as research
assistants. This situation dit::tnd greatly from the common undergraduate
professor at the Science [+ 1ity. And this difference was an importam
one after 17 years of the introduction of the first computing office in our
campus. ltrepresented the rapid growth of the former computing group
and its succesors, and its increased acceptation among the academic
community as a whole.

Another interesting characterictic of this master program was the south
of the majority of its acalemic staff: under 40 vears old. Anather
peculiarity was the high e+ fication of some of them, who had recemtly
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Iollowed Ph 1Y computing progeams in the tnited States o m e

where this hield of knowledge had showed i impiessive developmen

both in theoretical and applications achiescments Compared with the

average age and with the traditiomal dominant epiciemological poat
view of those academic begemonic groups shich initialbs opposed ol
introduction of computing sciences. thi< master program involved vouth
in every aspect but, at the same time, became rather vulnerable i cone
others.

First of all. computing community lacked strong and permanent academic
and political links with members of the Dean’s stalf. Accessitothis Kind
of nonformal networks was seen. by <ome of our informams, as on
important challenge to legitimate and strengthen this new program  In
other words, come of its research leaders were well aware that impoctam
deci<ions aboun their present and tuture. such ac budget and plinnm.
policies. were being made without even tikine them mto consuleran e n
Neither were thes asked. nor nndeestond the cpecificin of ther acedonm
wark wlich exphicith s olved aminterd e tpfoars apprcach were bl
theoretreal isares ad apphoations were coneadered Tncahes o)
mathemanc s phyaonns and cngimeces o the pres e senc i
trom the came age. but against the computing <Ciences, were legnmmzine:
mstitutional processes of a new group w hose imembers were stitl demed
scientific status,

At this stage we have found come female voices who have hiared thew
interpretations about the daily gendes relationships among stidens iy
teachers at the masters program. Women were <l a mamericab minos i
hut thase who were enrolfed in this progrmm became aware that i ne -
professional gate was being opened for them Theve femate aael o

came mamly trem the Sctence Facolin, where they fad totbe o
undergraduate matheontios. phyvaccorsananal precomm. Mo 1ot

had alreads tben cptemal computmg cotrass e Py bhosn e b
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research assistants at CIMAS. where they had had access to the new
world of computing sciences Irom a particular project.  Some of them
had accepted to work in the same center, without receiving any pay at all,
just for the fun of being there and leaming more about computing. This
enthusiastic slave laboral condition and academical backgrounds were
shared by both, female and male students (Lpez, C. 1995).

Official students statistics wer= nnt avaible but for a short period: 1980-
1985. Although uncomplete, they provide information about female
students and their achievement in the program analyzed. (See Table 4).

Table 4. Students at Master Computing Sciences Program

from UACPyP-CCH, UNAM. Period: 1980-1985

students men % women % total 100%%
enrolicd 208 79 55 21 263
graduated 75 79 20 21 95

Source: Dra. Hanna Oktaba. Cnordinator of the Master Computing -

Sciences Program, 1995.

By early 90's, this program reparted the following data. which is
unfortunately not divided for men and women:

- total students population sincc 1975: 427
- percentage of graduate students who present receptional

research project : 15%
- drop out percentage: 47%
- percentaje of graduate students who fulfilled all credits: 25%

Women's underepresentation continues when analyzing figures conceming
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graduate students who followed Ph.D. foreign programs Nevestheless,
women's presence is slightly higher in these prograims. {See Table 5).

Table 5. Master Computing Sciences Program from UACPyP-CCH.
UNAM. Graduate Students who follow Ph.D. foreign programs.

studems men % women % total 100%
enrolled 8 61.5 5 385 13
graduated 7 78 2 22 9

Source: Dra. Hanna Oktaba, Coordinator of the Master Computing
Sciences Program,1992.

Through all these years, this program has maintained its stalus a< one of
the pioneer high level academic programs in its ficld Many of its praduates
work either in public services or in private enterprises, where they pet
jobs even if they do not finish all the regular credits. This situation
reflects the increasing social demand for highly gualified computing
professionals in our counlry.

The previous figures are small if we consider our young population and
its future requirements. As for women, they are still underepresented in
graduate programs in general, and in science graduate programs in
particular. Optimistic voices point to the increasing female presence in
undergraduate computing programs. Nevertheless, suspiciousness arises
when university authorities declare the lack of budgel to attend these
increasing applications. Instead of promoting enrollment in these
undergraduate programs, they have restricted it. They <eem to forgel
that among sciences there are some which achieve higher laboral success.
and computing sciences are a good example. Thus. recent policies are
reinforcing an additional obstacle to our hegemonical culbtural context.
where women in sciences are rather exceptions. Maybe this is anather
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example of how old gender prejndices remain, no matter how new a field
- of knowledge is.

To focus everyday gender relationships among different and equal
academic hierarchies, studénts and researchers as well, may provide us
a better understanding of the snhjective and group processes which
progressively conform a specific professional identity. What kind of
interactions took place between individuals whith diverse professional
training but who were equally interested in a new field of knowledge?
Did they share opinions and epistemological backgrounds? If not, which
were the main topics of their academic controversies? Have we recovered
their contributions, either theoretical or applied? Femiiist epistemology
provides helpful insights to these and many other gquestions relating

epistemological issues. (Harding, S. 1986; Keller, E.F., 1985: Tuana,
N., 1989) )

In a complementary way, attention 10 the institutional setting where the
action was wking place is focused!. Were they, both men and women,
initially aware of the institution refuctance they were 1o face and of
their need to develop individus! and group strategies to survive in the
campus? If so, were these strtepies gendered? Did they affect the
enroltrment and further professional rlevelopment of young men and women
who decided to become computing professionals? Once again, our initial
interpretations are being enriched with a feminist theoretical framework
which acknowledges the importance of women+s work, traditionally
neglected when assessign sciences and technology imtermational and local
history. (Light, J. 1994: Lipscombe, J. 1979; Lopez, C. 1995; McNeil,
M. 1987; O+Neill, J. 1995: Wajcman, 1991).

YWhose volcgs and which boundaries need to be broken?

As an attempt to recover men’s and women's voices of those involved in
the processes mentioned above., there are some ideas which will lead 1o
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further imerpretations  First of all, come or anr inlnfumnlu -.lm.n: :m-
opinion which relates, the mimerical reduction of computing |1H!i(‘§\|(\l'\flk
with the decreasing power of the group. Thisloss wasnot only :!c:nlcnm al.
but political as well. since the social prestige and tnstllullfwnal .unpuTt.n.u ¢
of the whole group were constantly diminished in two directions: inside
and outside their work setting. Consequently, the group .\\'.af. not
represented, or perhaps only partially, when new .'f(‘lcnlllic and
technological policies were being discussed inside and outside the campus
And this absence had negative effects in issues such as budge! and the
formation of the future generations.

Another fact 10 be considered is the traditional reduced female participation
among computing professionals. Nowaday« this situation is changing
and our data shows a growing female presence in this group. speciafls
among teachers. Nevertheless, this change is accompanied hy lower
salaries and a reduced social prestige of the academic staff when compired
against computing professionals outside the campos 'niversats
authorities are. however, retuctt 1o mroduce rational and attractne
progemms 1o retinn those who have devoted their time and Gireers tothe

consolidation of computing sciences.

Recently, the number of computing academicians with fong expertise has
considerably decreased. Those few who still remiain in our universiy

are facing dilTicult times to combine their teaching and research activilics

Either they become full-time researchers. looking desperately for an
opportunity to publich in forcing computing reviews, or they continne
exclusively with their graduate courses. If they choose the first oplion.
they compete disadvantageousty with Americin and European colleape

Besides. they are trapped in a frenetic +puhlich or perish+ dilemnm which
paradoxically restrains them from ccrllahnr:lling in some of the Lol
computing reviews. If, on the other hand.they decide 1o devote themsehves
to teaching. they are soon mettoaded with undesgraduate conrses. dire 100
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‘ the growing demand of computing professionals in this level, besides the

graduate courses they usually teach. Consequently, they lack time to
give highly specialized graduate courses in recently developed topics,
which are needed in our university graduate programs and better payed
in private universities and technological schools.

Finally, our initial findings raise nuections about changes in the gendering
of this professional work that prohably ocurred with changes in technology
and computations] sciences thenretical development. The type of work
women and men performed as 2 result of an increase in computing skills
and academic qualifications needs to be addressed.
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