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I'be Conference

Under the sponsorship of the EFngineering Foundation and the
co-sponsorship of the Society of Women Enginecers, a conference on "Women in
Engincering Bridging the Gap Between Technology and Society™ was held a
New England College, Henniker, New tlampshire, July 12:16. 1971,

The Conference gathered 4 small, sciccted group of engineers both women
and men as well as industrialists, economists, educators and government
personnel, who were willing to spend a week of hard work in the monastic
isolation of the quarters provided by the New England Coliege at Ilenniker. The
goal was to consider the extent to which a greater participation of women in
technology can arrest the widening gap that is developing between technology
anl society and to propose a national strategy for increasing this participation.

Invited speakers addressed themselves 1o various aspects of the problem and
provided background information, while the main thrust of the Conference was
through action-oriented workshops which were loosely structured to allow
freedom to the participants 1o contribute to the defining of the workshop tasks.

Workshop 1, which addressed the problem of the gap between technology
and society and the role of women in reducing it, and Workshop 11, which
consicdered women as engineers and their opportunities, served as background
workshops, cach one attended by half the Conference attendecs. These were
followed by Workshops LI, IV and V whi~h ran concurrently and considered
programs for the effective participation of women engineers in industry,
government and cducation, respectively. A sixth workshop was formed after
Workshop HI had completed its task, because a nced was felt to pursue further
some of the general, philosophical aspects of the problem being considered. A
seventh was concerned with coordinating the work of the separate workshops.
Workshop summary reports and recommended resolutions were presented to the
Conference on the last day. All but one of the resolutions were passed.

The difficult task which the Conference had set itself was approached
couragecusly with gratifving results. On the whole the Conference objectives
were accomplished. The Conference also generated an enthusiastic personal
commitment on the part of all in' attendance to take individual actions in
bringing about more understanding of technology within our society and greater
encouragement to women to ¢ atribute their talents to the field of engincering.!
Finally, the Conference identuified problem arcas that must be explored further,
organizations for the carrying forward of positive programs for action, and the
topics for additional exploratory conferences.?

The Procecdings

The Conference was committed from the time of its urganization to
publishing its results and disseminating them as widely as possible in a vigorous
effort to implement its proposals on a national scale. I'his volume thus resulted.

The Confercnce talks are presented first, followed by the workshop outlines
submitted by the workshop chairmen. These outlines contain the salient points
covered during the workshop discussions and the recommendations, which
constitute in essence the strategy for future action that emerged from the
Conference. Also contained in the outlines are the resolutions proposed by the
workshops and passed by the Conference.

l¥or a report of the Conference attendees’ activities dur.ng the first six months following
the Confercnce, see the Newsletter in Appendix A,

2A follow-up conference sponsored by the Engineering Foundation has been planned for

July 16-21, 1972 and will be devoted to “Women in Engineening and Management ',
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It is our hope that the information and recommendations contained in these
Proceedings will serve as a source of information and guidance to organizations
and individuals from all sectors of the nation for increased understanding of the
issues addressed by the Conference and for plans for action that will reasonably
and effectively deal with the problems that were considered.
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Women, Technology and Society
George Bugliarello, Dean
College of Engineering
University »f Hllinoss at Chicago Circle

At a2 moment when our society is undergoing a crisis of conscience and
direction, it is vital to reconsider the issue of the participation of women in
engineering and technology. Two crucial elements of the crisis are the reappraisal
of the role of technology and the assertion of the rights of the minorities and the
under-represented. Thus, participation of women in technology involves both
the “'matter of simple justice’'! and the vision of our society’s future.

We know that in this country engineering has been a profession largely alien
to women. Of course, there are exceptions, but they only serve to highlight the
incongruity of the fact that only 1 percent of all engineers in the United States
are women. The same proportion holds in West Germany and other western
nations. It may be revealing to note that a recent and very detailed survey of the
engineering profession in West Germany, undertaken by the magazine, “Der
Spiegel”, *for methodological reasons . .. had to exclude from the inquiry the
3600 women with professional engineering qualifications.”'2

We know that there are prejudices. These are the usual prejudices against
career women in general. They lead to ihe bypassing of a woman for
management training or other career opportunities because “‘she is going to get
married’’ —possibly a rationalization, unwarranted as it may be by the facts, of a
deeper attitude of homo manager or homo professional toward women. There
are also the specific prejudices that stem from obsolete views of #ngineering apd
of the physiological capabilities and psychological attitudes ¢f women. .

We know that we have made no adjustment to make carcers in engineering,
or in many other professions, easier for women, on whom our present social
structure places the greatest portion of the physical burden of raising families.
And yet we also know tha® both our technology and the nature of engincering
work today are releasing us from many of the spatial and temporal servitudes to
which we have heen inexorably subject until recently. Adoption of new patterns
of work and organization is increasingly a matter of wili and attitudes.

We already know many of thesc factors, and in this Conference we shall
investigate them in greater depth. But what we, as a society, have failed to do, is
to draw from them the inescapable conclusions—and to act guided by these
conclusions. Essentially we have failed to perceive the deep societal implications
of a technology as an activity that, for whatever reason, is carried on for all
practical purposes to the exclusion of women. (Ard when we speak of
technology, we should consider it in a broad sense—engincering for sure, but also
the other professions in which organization combines with specialized know-how
for the delivery of services. This includes law or medicine or architecture, where
the ratio of women to men, although numerically more favorable than the |
percent in engineering, is still extremely low.)

If we accept the obvious premise that technology, intended ir this broad
sense, has exerted the deepest influence on our society, and if we accept the
premise, as [ believe we must, that, while we can point our future toward mans
directions, and we still have some freedom to do so, cach o f these directions will

1" A Matter of Simple Justice,” The report of the President’s Task Force on Women's Rights
and Responsibilities, April, 1970.

2Der Spiegel “Professions of our Readers. 2) Engincers,” 197},

8
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involve technology and will largely be made possible by technology, then we
must ask ourselves:

How can we achieve the promise of our future if technology is viewed and is
conducted as the activity of only a segraent, a sexually segregated segment, of
society?

How can we achieve this, if our school teachers, those who to such a large
extent exert such a major influence in shaping the future of our society and
most of whom are women, view technology as alien to them and inevitably
convey this attitude to their pupils?

How can we achieve this if women, with the tremendous influence they
wield as voters in making political decisions—and therefore decisions about
technology, from the SST te urban mass transit—view technology with
indifference or not as “their thing”’ because they only use it, or criticize it, but
do not participate in its making? (Is it not appropriate to remind ourselves, at
this point, that in Soviet society 30 percent of all engineers are women?}

Even more importantly, if technology has acquired the kind of pervasive
influence in our lives that religion had in the Middle Ages—and there is strong
evidence that in many senses it has—will we not inevitably have in our
technology a terribly oppressive force, impersonal and insensitive, if men and
women fail to become jointly involved in it, to put joiutly their shoulders to it,
to nurture it jointly? Because only if they do so, can technology reach ihe
universality it needs to truly serve society.

These are the issues that the maiority of our industries, our government and
our schools of engineering seem to have perceived only imperfectly and that
need to be better defined and translated into plans for concerted national action.

The question before us at this Conference is therefore a two-fold one:

In the first place, can we more clearly identify and analyze the elements of
the gap between women and technology—and, therefore, between socicty and
technology?

In the second place, can we evolve a national plan to bridge this gap through
a greater involvement of women as engincers in industry, in the government, in
education?

George Bugliarello

George Bugliarello holds an engineering degree from the University of Padua,
an M.S. ‘rom the University of Minnesota and a Sc.D. from Massachusetts
Institute of Technology (1959).

In 1959, he went to teach at Carnegie-Mellon University where, in 1964, he
became Chairmar of the Biotechnology Program and, in 1966 Professor of
Biotechnology and Civil Engineering. Since September 1969, he has been Dean
of the College of Engineering at the University of Illinois at Chicago Circle.

in 1967, he received the Huber Research Prize of the American Society of
(;ivil Engineers. In 1968, he was State Department Specialist in Venezuela and,
later that vear, a NATO Senior Post-Doctoral Fellow at the Technical University
of Berlin.

He has authored over 100 publications in the areas of biocngineering, fluid
mechanics, computer languages and social technology and is editor of the book
Bioengineering— An Engineering View.

He is currently Chairman of the American Saciety of Civil Engineers’
Engineering Mechanics Divisicn Executive Cormmittee, a Director of the

9
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Biomedical F.ngineering Society, Chairman of the Committee on Educational
Systems of the Commission on Education of the National Academy of
Engineering, Chairman of the Advisory Committee on Technological Innovatica
and Monitoring of the National Academy of Sciences, editor of Biorheo ogy and
on the editorial boards of the American Journal of Cybernetics, Environmental
Letters, Biomedical Engineering Journal, Journal of Hydraulic Research, Jrurnal
of Educational Technology Systems, and Fluid Mechanics - Soviet Research.
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Women Engincers

Oliver Samembier
National President, Society of Women Engineers

The Society of Women kngineers is an educational, nonprofit organization
founded twenty-one years ago with the basic purposes of making known the
country’s nced for women engineers: to encourage young women to consider an
engineering education: to inform young women, their parents, counselors, and
the public in general of the qualifications and achievements of women engineers
and of the excellent opportunities open to them and. hopefully, to help in
bridging the gap between technology and society as it now exists.

In the relatively short years of the existence of the Society of Women
Engineers we have accomplished a number of ihings which are noteworthy and
interesting. We have created the Lillian Moller Gilbreth Scholarship given each
year to a young woman engincering student. We have established the SWE
Achievement Award, which is presented annually to a woman for outstanding
achievement in engincering. I'he woman who receives this award need not be a
member of the Society of Women Engineers, and since the award is not a
national but truly an international honor, our choice of an Award Winner is
really of significance.

The Society, in its local sections and nationally, has organized programs for
students, guidance counselors anu parents. We have sponsored forums, lectures
and seminars on engincering education, and assistcd women engincers to prepare
themselves for a return to active work after temporary retirement to raise
families—and, in the present day, temporary retirement due to lack of
engineering employment apportunity. We also serve as an information cenier
nationally. and internationally, to provide otherwise unattainable data in the
engineering field to government, industry, educators and the general public.

One of the major things we have to deal with in attempting to provide
correct information is the handling of some of the myths about engineering and
particularly about women in engineering.

One of the common myths is that enginecrs have to be physically rugged
because they work outdoors, in mines, and on dirty assembly lines. This, of
course, is not so. For men and women alike, 90 percent of the engineering jobs
are done in air-conditioned offices.

Another myth which appears constantly is that mechanical aptitude is the
most important trait of the aspiring engincer. This can be put away with the
“engineer’s cap and overalls™ of days gone by. Intellectual ability and analytical
minds are much more important today.

Still another myth is that engineering is too difficult. Of course almost
anything is too difficult for the individual who doesn’t want to try. In relation
to students, however, we find this myth appearing frequently. Actually
engineering is not too difficult for any student who has a4 normally good
background in mathematics, physics, chemistry and, | like to add, English.
There's not much point in knowing what you are doing if you can't
communicate that thought to anyone else.

Of course, there’s always the old saw that engineers do not move up the
executive ladder. | think as you meet scme of our speakers, and as you have
already met representatives of New England College, you will realize that we
have dis-proof of that in our midst. Many of the people who will spe:k to you
during this Conference are people who started with an engineering backhg:ound
and have cer‘ainly climbed well up the executive ladder.

Women engineers have been getting some assistance recently in debunking
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the old myths. The Department of Labar has published o pamphlet lately on the
subject, and T have seen a number of articles published nationally which set out
the truth quite clearly.

There are always those, however, who will not give up their old ideas. There
are still those who plecad with genuine onviction that the woman's place is in
the home. It's nice work if you can get it, but in today's economy it doesn’t
always work out that way.

In recality today, half of all women between the ages of 18 and 64 are
working and making a subsiantial contribution to the nation's economy. Studies
show that 9 out of 10 girls will work outside the home at some time in their
lives.

A continuing myth is that women are not serious in their work and work
only for extra money. | think all of us recognize that in today's economy pin
nioney is a thing of the past.

Another myth is that women have more days off for illness than men. This
we hear very often. It is one of those things you never could quite disprove, until
a public health survey really got together some statistics which showed that 5.9
days per year is the normal absence rate for women, as compared with 5.2 days
per year for men.

It has been charged that women don’t work as long or as regularly as men.
Their training is costly and largely wasted. The reality is that, although many
women leave work for marriage and children, the absence is only temporary for
the majority. They return to work when their children are in school. Despite this
break, the average woman worker has a work life of over 25 years, compared to
43 vears for the average male. This span is continuing to break down and we are
finding that women are continuing to have an increasingly longer work life. | was
a bit sad when I found a littie note on a recent report indicating that single
women (and | suppose this goes for divorced women too} average 45 ycars in the
labor force. It somehow sounds like a life sentence.

Perhaps cngendered by some remnants of prejudicial feeling, it has been
suggested that women take jobs away from men. It has also been suggested that
they quit the jobs they now hold and let the men be the breadwinners. Actually
if all the unemployed men were placed in jobs held by women there would be
29.3 million unfilled jobs. In addition, the majority of single women in the labor
furce support not only themselves, but possibly their parents, and they help
educ:.te their younger siblings.

Women, it 1s said, shauld stick to women's work and should not compete for
mea's jobs. This objection falls of its own weight as we legislate
ns a-discrimination into our society.

“What in the world do women engincers do?" is a question with which alt of
us are sooner or later challenged. My own answer, which | think is qQuite just and
honest, is that they do exactly what men engineers do-there is no difference
whatsoever.

1 think I can end the myths with this onc. No matter how cleverly paced the
dinner tabie conversation, no matter how well goes the job intciview, no matter
how interesting the visit with the airline passenger in the next seat, when the
time comes for a2 women to admit she is an engineer, the next question is
inevitable: 'Don’t you find that you have trouble getting men to work for
you?"

I suppose it has been traditionally accepted that men don’t like to work for
women. In my personal experience | have found that men who enjoy their work
get it done without any thought of whether their supervisor is 2 man or a
woman. By the time you get all the contradictory statistics together about how
many men like to work for women and how many men don’t like to work for
women, you come up with the simple answer that if a man wants to work, he is

12
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going to work, whether it is for a man or for a womnan.

1 think it is more a question of, **Does he like to work?™ than “*Does he like
to work for a woman?” I can specifically recall the one man, in my whole
career, who refused to accept a job in my organization because he would not
work for a woman. My feelings were hurt, because I was trying to be very fair in
the situation. 1 didn't want to discriminate against men. He didn't take the job
and he left. A little while later | raet the head of the company who did hire the
man. And do you know that although he had a man supervisor there, [ tound
out that he didn't want to work for him ecither. So we were back in the same
position of simply using a smoke screen.

1 feel that it is quite unworthy of a man to pretend he doesp’t like to work
for women. After all, they do it in their private lives and I sce no reason why
they should be any different on the job.

So much for the myths. Now let’s look at the realitics. I do think it would be
interesting to identify the women engincers in this group, and I would appreciate
it if all of them would stand up and be counted. . .. ..

That's about half the people in the room, which makes a very nice mix. The
most imporiant thing, however, is that those of You who were not identified as
women cngineers will know now that you can just turn to the person next to
vou and find out something about women in enginecring first hand. 1 believe
that is how we are going to get the most out of our Conference. By the
interchange of ideas and communication between people at our meal times and
during social hours, you will get a great deal more information than youdo in a
more formal atmosphere.

The workshops, I hope, are well balanced so that we will have engineers and
non-engineers. Most important is that those of you who are not engincers feel
frec to ask all of the questions you have always wanted to ask about women
engineers. 1 really went through the "myth" business, not because it is new, but
because we certainly are not embarrassed by any of thesc questions or by a
whole lot of others you may have in the back of your mind. I doubt that there is
anything that has not come up before in rclation to women in engineering.

There is muck to gain in exchanging information with one another. Perhaps
some of the women engineers, who have been somewhat circumscribed in their
own positions, are unaware of the extent to which industry and educators have
widened their horizons. We cannot fail to obtain valuable results by working
together in trying to bring a greater understanding between socicty in general
and our technological approach.

The topic of this Conference, “*Bridging the Gap Between Society and
Technology,™ appealed to me from the beginning. Since the gap had developed,
it seemed, fairly recently, it obviously had to be dealt with and I was sure we
would work out some great plans.

But I should have remembered that there is nothing new under the sun. A
few days ago | rediscovered a report of a Conference held at M.I.T. in 1964 in
which one of the topics presented was entitled- would you believe it—"“Closing
the Gap.”

The talk was given by a very, very important woman engineer—known to us
in the Society of Women Engineers as the First Lady of Engineering—our very
talented, brilliant, and dear Dr. Lillian Gilbreth, about whom a recent book has
been written.

This book | recommend to each of you—-women engincers, women-not-
engineers, and to the men present. This book is an expericn. ~ that you owe
yourself. I am sure you remember Dr. Gilbreth as the mother in Cheaper By the
Dozen, Belles on Their Toes and other stories about the Gilbreths, who are an
exciting and interesting family. But the new book, written by her son, Frank
Gilbreth, Jr., called Time Out For Happiness is about Dr. Gilbreth, the woman

13
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engineer. It answers many of the questions which may come to your own mind
about the problems of women in engineering. 1'o me, personally, it is a great
inspiration and I am sure that cur women in enginecring throughout the country
feel this way. I reccommend it strongly.

But to get back to Dr. Gilbreth's talk entitled '*Closing The Gap," I would
like to read you just a paragraph or so:

’

“Let us sce what our past hasto tell us about closing gaps. Or more
especially about finding answers to problems. From their carlier his-
tory, engincers and scientists have been concerned with problems. |
am going to consider that part of their work called management. First
I would like to look back into history to find out what experience in
closing the gap engincering and science have to offer. It secms to me
the first thing they offer us is a code of cthics. It is a very simple
code. Easy to say, but not so easy to live up to. It says our job is to
utilize the resources of nature and of human nature for the benefit of
mankind.

*“Of course if we are going to utilize them we first have to know
what they are and where they are. Then we must think about how to
utilize them. How to take an idea that some scientist has creatively
formulated and put it into useful shape. This too is a creative experi-
ence. A closing of the gap. For when we take ideas, perhaps originat-
ed by others, and work with them and organize them and put them
into actual use by you and me and people in industry all over the
world, we have utilized resources, both of nature and of human
nature.

“In the wide world today this is one of the most exciting pro-
cesses of development. People of all countries as they learn more
about engineering and science are discovering for themselves that
they have resources they never even knew about.”

I am sure that those of us today who are sitting in the beginning session of
this Conference will find by the end of the week that each of us has come up
with resources we never even knew existed.

Olive Salembier

Olive Salembier, National President of the Society of Women Engineers, is a
Packaging Enginecring Consultant in Phocnix, Arizona. Educated in Commerce
and Education at the University of British Columbia, she later turned to
packaging engineering. She has served as President and Chief Engineer of a
packaging firm in Los Angeles and of Specialized Packaging Engineering
Company of Phoenix and has taught extension courses, short courses and
seminars at the University of California at 1.os Angeles, California State College
and Arizona State University. Mrs. Salembier was the first woman elected to
Sigma Pi Epsilon, honorary packaging fraternity, and the first woman to wn a
first prize in a National Packaging Competition of the Society of Packaging and
Handling Engineers. She won another national prize in the Military Packaging
Competition and has been cited by the United States Navy, the American
Trucking Association, the Society of Packaging and Handling Engineers and the
American Material Handling Society for her many contributions to the field of
packaging engineering.
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An Industry View

Stanley W. Burriss
President, Lockheed Missiles und Space Company

It scems worthwhile to provide, at lcast briefly, a backdrop for the position
of industry on this subject of major concern to the attendecs at this symposium.

Qur view is necessarily pragmatic. We raust at once take the long-range point
of view as well as the short-range. Within this depth of focus we must define the
problems and hopefully plot their solutions, if any, at the same time allowing
for costs which must be paid and setting goals that are economically viable. All
of these rather obvious elements in the industrial picture are, of course, sensitive
to a number of equally obvious factors. Among these are the problems of
resources and, in particular, the human resource. It is becoming increasingly
apparent that the latter can no longer be taken for granted.

As engincers and scientists we are all painfully aware that in the
short-term—we hope—the word “technology’ has becrme synonymous with
pollution and war. Our young people are no longer impressed with
man-on-the-moon accomplishment. The fact that our problems require more and
better technology has so far failed to penetrate the din of rock and roll or
whatever other piper is predominant at the moment. This near-term pseudo
idealism will result in a long-term problem—namely, a shortage of technologists.

The young are not alone in complicating the future. The more mature
gencration has improved on the rose-colored glasses complex by adding
rose-colored ear plugs. The SST question has many valid arguments pro and con.
Its recent defcat in Congress is alariming because the action was based on sheer
ignorance. The degradation of our defenses is based on a public mood which has
many roots but the taproot is the war in Vietnam. This attitude is certainly not
difficult to understand. The longer-term effect is brought on by those who
reason that the Communists are reaiiy not bad guys; all we need is a treaty and
our only remaining problem will be an cxcess of plowshares and pruning hooks!

Putting all platitudes aside, the fact remains that one day, if things continue
as they are, this nation is going to be faced with a crisis that will place almost
unheard of demands on our technological capacity .... another sputnik,
perhaps, or even another Pearl Harbor.

So, it is timely and appropriate that the Engineering Foundation and the
Society of Women Engineers should sponsor this Conference at what may well
be a crossroads for technology in America.

I personally believe that technology is going to survive the present attacks
and go ahead with its important work. Whether we like it or not, we live today
in a world beset by problems that demand solution; many of them have been
postponed about as long as they will stand. And many, perhaps most of these
pioblems, are technological in nature and probably can only be solved by
technology.

So, if we are going to solve our problems, we are going to need more and
better technology —not less. We are going to need more and better, not fewer,
engineers and scientists. | belicve our society—young and old—will come to
reassess the value of technology—properly applied to the right problems—in the
making of a better world.

Both the National Science Foundation and the Department of Labor predict
a need for half again as many engineers in 1980 as in the peak year of 1968. Dr.
Chauncey Starr, Dean of the UCLA School of Engineering, points to lower
enrollments caused by today's unemployment and predicts that four to seven
years from now there will be a shortage of graduating engineers.

15



O

ERIC

Aruitoxt provided by Eic:

Others point out that as members of the baby boom of the 10’ and 7's
become more and more affluert consumers, professional shortages of all kiziels
will develop- to be filled by smaller and smaller graduating classes of post-hoor,
babics.

The last of the boom is approac.iing college now, and shortazes of doctors,
lawvers, dentists, and other professionals already are apparent and growing
steadily. These professionals are drown from the same brainy poo’ as the
engineers, so 1t seems reasonable to predict a serious shortage of qualitied
cngineers an | engineering graduates by the late 70°s or earlier.

I will, then, for the purposes of this discussion, assume a strong derand for
new engineering graduates, This scems a reasonable assumption, but one must
remember that it is there, and ! feel it is a prerequisite to much of what follows.

Parenthetically, then, the extent to which we in industry can increase the
cmployment of women tn engineering may well depend upon how well vein the
technological community carry out the spirit of this Conference -bridging the
ap between our work ana society,

And the asswnption thai there will be high demand--perhaps shor ages -of
engineers in the late 70's and bevond, brings me back to the view that industry
must look positively to the employment of women. The reason is simple and
pragmatic: women are the largest and most promising untapped labor pool in the
nation,

Of course, there are many women workers today—almost 30 million, and
more than 40 pereent of all women in the country. But they are an untapped
pool in the way that ninorities (most of whom have jobs of some sort) are an
untapped pool. They are underemployed, underutilized, and generally excluded
from job classes where they are needed.

In fact, it scems to me that there are three classes of probleras which keep
business and industry from cffectively tapping and using this woman-power
pool

1. Women who are in the work force are, for a variety of reasons, being

underutilized.

2. Womien who would like to work [lind that, for a variety of reasons, they
can't,

3. Women who could work, and perhaps should, for a variety of reasons
don’t choose to do so,

To expand on the first problem, there are a number of reasons why women
are underemployed. One J#5 simply prejudice, past and present, but as most
students of the problem point out, prejudice today is complicated. It usually is
not the emotional or angry or stupid attitudes we think of as prejudice, It is,
rather, acculturation, a calm and almost unconscious feeling of what is
appropriate.

As Cynthia Fuchs Epstein poeints out in her book, Woman’s Place, most
occupations today are sex-typed by the society. Truck driving is a male job.
Nursing is a female job and probably o man in that ()('cupzuiolll encounters as
much prcjudice, from men and women alike, as a female truck driver would.
Medicine is a man's profession in the United States, but seventy-five percent of
Russia's physicians are women. Elementary school teaching is a woman’s job;
college teaching is mainly a male profession, and so on. These prejudices work
both ways and women usually hold them about as strongly as men. Surveys
indicate that American women generally [eel more confident with male doctors
and lawyers,

So prejudice can work directly to prevent a woman's getting a job she
deserves, but because of prejudices—their own and that of socicty—women often
don't try for the jobs that they are capable of getting and holding, or won't
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accept promotions they arc offered. They anudipate faiture in “male™ coursces
and “male™ jobs and don’t make the try.

You're all aware of how few women enter engineering schools and of the
high percentage of dropouts. The dropout rate of atl women college students is
about double that of men. But girls going into *‘female™ majors like teaching and
the social sciences usually stay with their plans.

The net effect of these influen<es was reflected in the February issue of
Engincering  Education: That of 12,966 bachelor’s degrees conferred by
Engincering schools last year, only 358 v to women; of 15,548 master’s
degrees, only 170 were to women; and of 3,620 doctor’s, just 16 were to women,

Finally. when the relatively few woemen graduate, studies show that a fair
number never go to work, a uger number take jobe below their capability level,
and, according to Alice Rossi, more than half of ali smployed women engineers
quit work before their (-tth birthday. Carolyn Perrucei, in a study last year of all
the women science and engineering graduates o1 a large midwestern university,
reported that only thirty-cight percent were currently employed

Another reason women are underemployed in business and industry is that
they sometimes simply don’t want a better job with more work, or more
responsibility, or more personal commitment. This again may go back to
conditioning. Some women--unlike most men--simply aren’t programmed to
regard business success as important or fulfilling. They need a job but they don't
see 1t oas a carcer, or perhaps they are more comfortable with their seli-image
than they would be as a hard-driving tycoon.

Next, how about the woman who wants or needs to work but isn’t in the
labor force - She may lack skills, or mobility. She may have small children who
prevent he  working, or, again, she may be excluded by prejudice from the job
she wants o d feels qualified for.

And £ ally, there is the woman who perhaps should work, and could
contribute  and would benefit by the process. Mrs. Epstein desceribes her:
“Women . American society have not tended to view work as central to their
lives, as 7 wenue for self-expression and stimulation .. .. Most middle-class
women have viewed the occupational market as irrelevant, and work as
supplementary and contingent. Their education is not supposed to provide them
with more than enough general literacy to make them good mothers and
companions -their peincipal rights as members of the affluent society. Thus,
from those women whose education could more fruitfully be directed to carcers
in the wider world, few heroines have emerged. Our best women--those in whom
socicty has invested most heavily--underperform, underachieve, and
underproduce. We waste them, and they waste themselves.™

Well, that’s a very brief picture, but where does 1t leave us? What shouid and
can industry do about cmpioyiag these women and assuring them their full
rights? Is it all up to business, or is it a two-way street?

First, I believe sincerely that mdustry should make a whole-hesrted efforg to
cmploy women engineers, we're thinking of here -on an equal bBasis with men,
and to afford them the same opportunities for growth, for satisfying work, and
for advancement.

There are several reasons why 1 feel this way:

I, As @ said carlier, we are going to need them.

9. They can be excellent employees and they bring some special qualities to
the job, such as a different point of view, and engineering can benefit
from fresh viewpoints. Women have special talents for the
human-relations side of management, according to Michael La Sala of
Honeywell, a pioncer in the field of integrating women into
management. *“They're also good at detail,” La Sala says. *“They zero in
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on fine points that tnake and save monev.”™ Thev're good team players,
according 1o managament consultant Estill Buchanan, who says that
women are psycholegically attuned to the new concept of business tewn
tcadership. And thiey even benefit by the old standby, femninine intuition.
According to the August 2, 1969, issuce of Business Week, personnel
officers repeatedly ated female intuition to reporters, ind a surprising
number of bank otficers depend on ittt They say they'd rather have a
woman than a man judge a borrower’s reliability.

3. It is stmply morally right that every one in our society has the right to be
cmployed and advanced on his merits regardless of his color, race,
religion, or sex. I believe dhat socicty is coming to believe and expect this
and, as an institution of society, business should follow the same
stmdards.

4. For most of us, it is the Inw, but I think you will agree with me that the
other reasons are not irrelevant.

Next, ladies and gentlemen, 1 distinctly do not believe that the matter of
hiring and promoting women in industry, as engineers or whatever, can be a
one-way street. In fact, if you read some of the hterature on the subject, yvon
find such a skein of interlocking factors, causc-and-clfect relationships,
conditioning-breeding attitudes lzading to effects which reinforce  the
conditioning, thut you almost despair at even solving the total problemn.

I am convinced that industry working alone could not do the job. 1 am
convinced that industry must take steps, but they must be matched by changes
in socicty and many of its institutions and they must be coupled with efforts
and changes on the part of women.

Industry, certainly, has much it must do. For one thing, it must get the
modern facts about absentecism, turnover, tenure, cducational and skill levels,
career interests, fair performance standards, and so on, Many people in industry
belicve ~from  cither outdated data, hearsay, or assumptions- much about
women’s performance that is not borne out by the readily available statistics.

Next, industry must establish firm policies on the employiment and
advancement of women, and it must emphasize these policies to its employees
and to the public,

The fair-employment problem for women is much like that for minorities. It
is my impression that there really hasn’t been much resistance among managers
to the employment of minorities, but it was casier to go along with the stotus
quo, and it just wasn't going to happen until company leadership made the
policies unequivocal, plain, and public. | think it will take something of the same
emphasis to implement fully fair employment of women.

I think we also nced te look thoughtfully at less o)wious management
attitudes. For example, the average good manager probably will praise a woman
cmployee for a performance that's not quite up to what he expects of a man in
the sume job. A double standard of performance, which, “vhen you think about
it, daes the woman no favors. On the other hand, to win a promotion to a
responsible job, she probably has to outperforni her male rival by a significant
margin.

I think business and industry must seek =vays to accommodate to women's
carcer considerations, For example, try to work sut financially viable ways to
usce part-time and odd-shift workers, work tov wrd meaningful lcaves of absence
for capable professional employees’ young-f .mily y .ars, and perhaps encourage
local universitics to provide skill-maintenance ¢ourses that will return the
cmployee to her carcer after several years' leave, 1nore technically current than if
she had worked steadily at her job.

To e realistic, such plans weald have to be financially feasible for the
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company, but that should not deter business and industry from making the
cffort to develop them.

And finally, for Mrs. Epstein’s wasted middle-class woman, and for our
alienated vouth, and even for our gencral public, I think we must do a beiter job
than American industry ever has done to tell our stories of progress, of
contributions to society, of the self-fulfillment of careers at productive work
within an enlightened technical enterprise.

I mentioned the role of society in this task, and there are some
accommodations society must make. Government is already picking up its role
of law and regulation, but it can look at facilitating the process with aids like
day-care centers, the repeal of discriminatory statutes, and so on.

The schools face a tremendous task- bringing up enrollment of women
students in all the professional schools, looking at special programs such as the
skills-maintenance courses 1 mentioned, cven helping to eliminate job prejudice
through its own policies, For example, Mrs. Epstein points out that virtually no
women were admitted to the prestigious Wall Street law firms until the Harvard
Law School changed its policy to admit women students.

Now, all this probably sounds pretty progressive and Pollyannish up to this
point, as i* should because it outlines the way a fair-minded company should
respond to established public policy —given certain conditions—and most of
those conditions are up to the women employees.

I mentioned at the beginning of my discussion that 1 must talk about costs,
and the things 1 have been discussing are costly. As a representative of industry, 1
must point out that a company can bear, over a perioa of time, only those costs
that bring in at least equal valuc. There is no way to gct around it.

And if these efforts and the related costs are to give full, or even nearly full,
value, then there are some things the women must do, too:

1. They must change their own attitudes—their prejudices, if you will—in
many cases against themselves. They must patch up their success-images
of themselves. Women as a group turn down many chances at special
training and many offers of promotion, which men seldom do. And
when a company thinks you arc ready for promotion, that means it
wants to benefit by more of your potential. Consistently resist the offers
and requests and you have to become a loss leader in the company’s
ledgers.

2. As I mentioned before, many women go through a working life without
regarding it as a career or really getting committed to the company or
the job. It is easy to do, because society will almost always approve a
woman’s returning to more ‘“womanly’ endeavors and will give her
credit for whatever success she attained. (It would regard a man as a
failure under the same circumstances, of course.) Such women just never
get really committed to their professions, and a company never really
knows what it can gamble on that employee's job. This vresents a
dilemma for women, I am sure, and I do not know the whole answer.
But someonc has suggested that at least some women should regard their
professions as a mixed-racial marriage. Just make up your mind in
advance that you're going to tough it out, and you may change some of
society’s attitudes.

1 think that, particularly for engineers and scientists, this would be a tenable
policy. Regard yourself as a professional and your work as a life-long career.
Combine it with marriage if you wish, even time off for a family. Move to other
companies if you want, but be an engineer. There are some great models for this
way of life, of course, and more of them would make a real contribution to the
causc of women’s rights in the working world.
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Also, there are women who don’t play fair with the company. For safety’s
sake heres T quote Businiess Week''s story again: “There’s nebody .. .. executives
dislike as heartily as the college graduate who doesn’t plan to work past her first
child, but persuades some emplover to give her a career-oriented job. The day
she quits, she leaves two victims: the boss whe didn’t expect her to quit, and the
genuinely career-minded woman he won't hire or promote as a result.”

Next, I othink women professionals must undertake to ceducate the general
public to their capabilities, their attitudes toward work and  their
professions- not the strident Woman's Lib approach, please. Not because she's
necessarily wrong for her purposes, but becaise the skilled, conscientious, and
contributing wonun has a better story to tell, and the public will listen and learn
and change the prejudices that clutter up the whole subject.

And tinally, I think we all must sell engincering and sclence as an
occupation. We are going to need more people, and perhaps your Society, Mrs.
Salembier, can do the most in this arca. | recently saw an SK¢ film reflecting
college students” attitudes and T was pressed by oae thing. The men who
complained about social problems and their dislike of establishment values were
vague about their future plans. One had been in college for nine years, another
only knew he didn’t want a regular job.

But the women were not vague. One wanted to become an architect to
invent cffective low-cost housing for blacks. Another felt computer technology
held seme kevs to social solutions, and so on. It may well be that women, with
their famous intuitions, have sensed that now is the time- not for talkers and
marchers, but for properly oriented do-ers- engineers and organizers who will be
able to help solve the problems.

I know the Society of Women Engincers is heavily involved in attracting
women students to engineering. Your communications und programs refiect it,
md 1 encourage you to put even more ¢mphasis upon encouraging capable
voung women to fook toward engineering for their carcers.

Well, I have tried to give vou some sense of how | think industry regards our
subject. T have tried to inject some pertinent facts of business life. 1 have
outlined some ideas that have costs attached: probably not unreasonable costs.
But these and other ideas can be tenable, women can make these desirable gains,
and industry can profit by then services only so long as i a net sense they
pay orrather carn their way.

Stanley WL Burriss

Stanley W. Burriss, President of Lockheed AMissiles and Space Company, is
also Group Vice President of Lockheed Aireraft Corporation. From Newark
College of Engincering he holds a B.S. degrece in clectrical engineering, 1938, and
an honorary doctor of engincering degree, 1964, He has worked in a number of
engincering capacities for Otis Elevator Company, the Uniteo States Navy as a
licutenant commander, Los Alamos Scientific Laboratory, the Martin Company,
as well as Lockheed Missiles and Space Company which he joined in 1954, Since
that time Mr. Burriss has been concerned with many phases of the company and
the corporation activities.

M. Burriss received a Certificate of Appreciation fromn the Sceretary of the
Army in 1953 and the United States Navy Meritorious Public Service Award in
1961, In 1962 his alma mater presented him with the Ddward F. Weston
Distinguished Alunmus Award,
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A Government View: Women and Legislation

The Honorable Martha WL Griffichs
United States Representative from Michigan

I should like to begin my talk by discussing Ure recruiting problem. If 1 send
out a reeruiter and 1 discover that no women came o inquire about a job, 1
would look to sce whad the recruiter did. [ would look, secondly, to see what the
college or university did, because T would have real suspicion that the university
is not informing women that the recruiter is on campus, that jobs are available,
and that the person who s doing the recruiting wants o tatk with women.

As a lawyer, I would like to tell yvou that there never has been a prestige law
firm in tnis country which goes to a university and asks to speak with women
students unless the university insists upon it

The University of Michigan last year required all law firms to interview
women. They barred from interviews all firms who would not hire or interview
women. [ was at Duke University in the spring, and women were putting on a
real drive to see that Eastern law firms were required to interview them. I was
amazed to find on campus one girl who was then graduating in law but who was
already a graduate accountant passing the C.P.A. exams first in the United
States. That little girl was the most valuable potential lawyer in that place fora
firm doing tax work. Imagine a firm turning down an opportunity to interview
her, It was ridiculous, and vet those kid: at the school were in a real bind and
their tensions were running very high as to whether or not the faculty would lay
down rules that would sav to the law firms: You also must interview the women.

Now | would like to say what I consider the objective to be: To bring
women into the human race: to show women that in reality men and women
both have a world in which to live. We must show how the world really is being
run and get rid of the old myths.

I feel that the old myths govern our hives, and, therefore, I am anxious that
both nien and women everywhere understand the things that we are doing and
how they affect us. 1 am going to begin by discussing with vou the latest
legislation that has come from the House Ways and Mceans Committee, which is
part of the old myths. 1 refer specifically to welfare-social security.

Since Fhave been a member of Ways and Means, 1 have urged the committee
to require not that every father support his child, but that every parent be
responsible for that child. T want them to say to a young woman, "I you want
to have a baby at 14 years of age, vou are free to do so, but, my dear, you are
gouing to have to support that child.”

What are the problems here? In the first place, the poor girl carrying a child
cannot get an education. There are local ordinances all over this country that say
that when a girl has a baby out of wedlock, she no longer is allowed to attend
high school. Nobody has ever bothered about the father, becsuse, of course, he
has to support the family. But, that little teenage girl has laid upon her the
greatest burden of any person in our society. And yet, we still are enacting laws
that say that the girl has to remain at home until the child is at least three years
old.

Finally, this year we got inte the committee report on the social
sccurity-welfare bill that day care has to be made available to her: that she has to
be permitted to go to school: and that she has to be given the first chance. But,
how many children have to be born this way before we wake up to the fact that
a few vears ago there were two and a half mitlion women and children on Aid to
Dependent Children? Then it became five million, now it is seven and a half,
and, before the decade is over, it will be 20 million. Ten percent of all American
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children will be reared on M DLC., and we suil are making laws that require that
men be given first clunce at training and first opportunity at jobs,

Welfare dtselt is really the result of discrimination and largely has been
dirccted towards women. 1t swas created by men who believed that women
should stay at home- that all “nice’” women remain at hoine. This is not true of
the lower classes.

The real truth is that of 80 percent of our college graduates, a woman
working today at the age of 35 will continue to work an additional 27 vears if
she is marrieds a httie longer if she is single, and longer than that if she is
divorced.

What we need to do is to make this picture known to both men and women,
so that they can understand the reality of the world, One of the reasons 1 feel
that women had refused chances at additional training,and 1 undepstand that in
the carly "50°s women did refuse these chances, was because of counsclors in
high schools and, in addition, certain myths that men do not like cultured
women, carricd over from the idea that men never make passes at girls who wear
glasscs. .

Let women look at the real world, In the real world today theére are an
amazing number of divorces of couples in their fiftics. Now, no woman in her
right mind who has never worked outside the home is going to ask for a divorce
in her fifties. Men age asking for those divorces, and, in general, it is the men
who have been highly successful. And. for whom do they trade their
housewives? Why, it is the carcer girl. Women have to wake up to this. Today we
are living in a world in which the old myths have been or are being destroyed,
the ideas by which our mothers or grandmothers were reared are long gone.

Now, I would feel that 1 had lost a real opportunity if 1 had not emphasized
this point. For all the emplovers, 1 have sad news. If the social security bill
alrcady passed by the House passes in the Semate, next vear the base on which
yvou pay social security is going up to $10.500. This is a 5% percent rate for you
and your employees.

Only onc percent of the women in the United States make more thun
£10.000 'pcr yvear and every one in America is going to be paving on their full
salaries, Now, supposing a woman makes $9,000 and hes husband makes
£9,000! together they are going 1o pay 5% percent on $18,000. But, if the man
mude §9,000 at two different jobs, when he made out his income tax return he
could take a credit for evervihing above $10,500. But, if a husband and wife
make out ajoint return, they cannot teke any credit at all

Things get rapudly worse. When the man who works and supports his wife,
who has stayed at home, retires he is going to draw on the full base and his wife
s woing to draw 50 pereent from his base. When he dies-and dice he will before
her since women hive Jonger than men--she is going 1o get 100 percent of what
he draws. But for that couple that made $9,060 cach, the top on which they
ever will draw is $9,000. Therefore, if they both paid together on $10,500, they
will get less under social security while they live, and cither of the survivors will
draw less than the widow of the man who paid on $10.500.

Who is the working woman paving into social sccurity taking care of?
Herself? Her children? Certainly not her husband. iler husband cannot draw on
her account at adl, unless she was supplving more than half of their income. That
woman paving social sccurity taxes as a worker is taking carce of the wife who
did not work.

I do not mind the myth of ¢ ery woman at home, if the man really did take
care of her, but often he does not. Many women are the sole support of families,
duc to the untimely death or disability of their husbands, or because they have
been left alone.

All vou have to do is look in any dircction and yvou will find laws are

29




O

ERIC

Aruitoxt provided by Eic:

involved with sex discrimination. Take the Air Force. Until a few months ago,
when 1 complained bitterly before the House Judiciary Committee. @ woman to
enter the Air Foree as a volunteer had to have a high school education, which
was not required of 4 man. In addition, as one of the real horrers, she had to
send in four photographs of herself, one profile of her Face, one profile of her
body. one full fuce, and one full body. May [ ask what the Air Force wants?
What arc they looking for? What kind of nonsense is that?

Now that is changed, I am happy to say. But all of the Service laws - ali of
the Federal Service kuws -have this exact pooblem. For sixteen years §have paid
intu a pension fund the exact amount of any of my male colleagues in Congress,
but it 1 dic before my husband, my hushand will not get any of the money 1
Lave paid into the fund. The law did not look at who was paying the nioney, nor
the fact that widowers also can need money.

Until 1 came on the Wavs and Means Committee, if you were a woman, your
own children could not draw on vour social sccurity, The Tirst year alter Twas
able to correct this inequity, $100 million was paid to the dependents of
women. Until then, we had been taking care of the foster children of men and
their aged parents, their mothers-in-law, and whomever clse we took care of,| but
never anything for a woman and her dependents,

Now, of course, the law is on to much of this untairness. But thiere are still a
lot of pension funds that do exactly the same thing. They are paying to widows
but not to the survivers of the workers.

There has been some progress. Under the 1964 Civil Rights Act, we put in
Titie VII the word “sex.” The act was designed to give minorities the rights of
white people, but no one had ever thought that vhite women did not hiave those
rights. If you gave minorities the rights of white men, did you mcan, for
example, that black women were going to get those rights which were denied to
white women?

I kept pushing in my speeches in the House and finally we won-—-an
amendment was approved in the Givil Rights Act prohibiting -liscrimination in
cmployvment not only because of race, color, or national origin but because of
sex. Did it work? Yeus, to some extent. One case has been brought under this law.
Other cases should be brought. It is a means by which women can, in fact,
enforce the Hth Amendment for themselves; and to any of you who may ask
what does the J4th Amendment have to do with it, 1 answer: It does notiThe
Supreme Court of the United States never has admitied that any woman is
enditled to the equal protection of the law, or that any women has any right to
keep property from being taken from her, under the 14th Amendment. Case
after case after case has been brought, and cvery time that little relic of the
Middle Ages, the Supreme Court, has ruled that women do not have any rights.

Any law that is made that says we are protecting the safety of women and
the safety of the human race by protecting women is valid for the Supreme
Court. At any rate, the fact that the Civil Rights Act has been amended to
include women is of some hielp. 1 would like to give you an interesting incident.

One of the first letters that came to me after the bill was passed was from a
young woman who worked for a public utility in Louisiana. She wrote to say
that it was practice in that company to fire women who married. fhe said that
no woman cver want+d to leave her job, but that no woman could do anything
about it. She asked if the Civil Rights Act could protect aer. She planned to
marry in Junc. I called her back and told her that the Civil Rights Act would go
into cffect the first of July and would apply to anything that happened within
30 days. I told her to advise the company and not to quit. A few days later a
newspaper reporter came in and said to me, ' Are any women writing to you?'' 1
said, **Yes.” 1le was a very good reporter and he called up the company and
asked them what they were going to do. The person who answered said, “*My
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God. did vou think that thing applicd to women?™” The reporter answered, ™ Yes,
it does.” The man said, “Vor Heaven's sake, we already have taken the blarks in,
and we take care of them.™

Months pessed and T did not heuar from this girl. Finally, I could not stand it
any longer. I wrote and asked what had happened to her. She wrote back, and
her very first words were, UPlease do not write to me anymore. It will affect the
company - it upsets the company. 1 still have my job but the company called me
in and told me that they had been planning to do this all the time.” She said the
Civil Rights Act had nothing to do with it. T said to her, 1 hope you heep this
letter, and 1 hope vou have o happy life. You are one of those who are making
women human in the eyes of the world.”

I would like to give you another example of legislation that is good for
women. Even before the Civil Rights Act, an act was passed for equal pay for
cqual work. For a long time it lay dormant, but what amazes mec is that there is
no publicity now about the success of this act as it is working on behalt of
women. The results of actions are never wired back and written up in the
newspapers, I onoticed the other day an itern in one of the papers that one
company was being sued by 20 women employees for something like half a
million dollars. 1 amn pretty sure thau those 20 wotnen are going to win their sex
discrimination suit. That is quite a lot of money. and I would think that when
they win, it would be headline news, but vou see, *7 you do not tell anybody
about these actions, you discourage other women from doing the same thing and
asking for the moncey they deserve,

Let me give you some examples. Remember that in most of these cases
where cqual pay is being asked, the unions must be considered, Unions are
cqually responsible with the company. and in miy opinion, they should be sucd,
Once group of women obtained a very substantial scttlement from their
employer. The union president had the nerve to go to those women and get
them to agree to divide the money among all employces. Most unions represent
their male members and not the women. All you have 1o do is look at the Ladices
Garment Workers Union. Although most of the nembers are women, they never
have had a woman as president and there is only one woman on the Board. To
me, that means trouble.

In colleses and  universities there has been some tremendous rescarch
regarding the number of Master's degrees given to women and the fact that
women can be top teaching and rescarch assistants, But the moment a woman
gets her degree, all av once she is not worth as much as her male counterpart. She
has no opportunity and cannot find a job

They just sent across my desk one of the worst and the funniest of all
examples. At Duke University., not only did they have every other restriction
known to man, but they required that all women live on campus and pay rent.
The Dean of Men did noet. but the Dean of Women did. She checked this and
went to the president and objected to the practice. She was fired from her job,

These are some of the discriminations women face. The main problem
remains, how can we change the attitude of the people, because no woman
wants this situation. One of the things we need to do is to show both men and
women  that in the real world there are laws which discriminate. They
discriminate against the wage earner in the family. The husband is discriminated
against: the children are discriminated against. A woman’s chiidren do not have
the same o, vortunities as a man’s, This is true whether she is a divorcee or
narried. Is this what we mean by justice? 1t is ridiculous.

We want to live in a world where every person has cqual rights. My
grandmother was left a widow and she reared three little boys and put them
through high school, which was the cquivalent of a college education in those
days. None of her neighbors did that. She was first in line when women tiad the
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right to vote, and she believed that before she died she would have the right to
vote for a woman for President.

I do not believe that what she believed will happen soon, Cne of the reasons
is that to have a woman president of anything, she has to be given all of the
opportunities and promotions, and all of the opportunity at the steering wheel
that 4 man is given. Women now are not being given those rights. But [ believe
that before I dic, it would not be impossible to put a woman on the Supreme
Court and have that body finally look down at a woman and say, “Yes, The
Constitution of the United States applies to all people,”

iscussion

Question: 1 would like to know why it is so necessary to get Congressional
action so that the husbands of women in the military can have the same
privileges.

Mrs. Griffiths: 1t is silly. 1 have had a bill in for years. For example, if men have
wives with them and live outside the quarters, they get an allowance, but if a
woman is living with her husband and she is in the military, they do not get an
allowance for him. What you really are doing is reducing the rights of the
women.

This matter came to my attention through a distinguished woman visiting in
Detroit. She was in Vietnam before things got hot. She and her husband are
doctors and were employed by the government. When the government decided
that women must go home, they notified this woman that she had to teave. She
said, "Well, you know 1 am not a dependent, | am an employee.”’ This was too
much for the Army she had to go home. So, she went home. At that time, they
still were emploving women docters in Vietnam, but none of their husbands
were there. Let us be brutally frank. It did not make a difference whom you
were sleeping with as long as you were not married to him. What kind of a
government policy is that? That is ridiculous.

On the whole, most of the statutes are written by men. | have been told by
some women in the Armed Forces that one of the reasons that I cannot get all of
these bills passed is because the sccretaries are men. it always turns out that
there is something far more important than treating women fairly.

Question: Well, the Equal Rights Amendment* says that . . . .

Answer: 1 am going to stop you right there. The real secret of the kqual Rights
Amendment is that equalization will come about in faw and 1his is where it
should be, because it will be required by law. It would be wonderfully heiptul it
you would write to your congressmen ot the hqual Rights Amendment. If you
have not written yet, please do.

Question: 1 am with the Department of Defense. All these laws are wonderful
on the books and you can approach private industry and force them to abide by
these faws, but how do you do the same with the Department ot Detense?

Answer: Well, of vourse, the attempt is being made. You have great difficulty in
getting the departments to change th.ir regulations or even to interview women,
and give them a better job.

*Editor’s Note: The Fqual Rights Amendment is discussed in the talk by J.G. Gutwillig,
Page 34.
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I maght say to vou, teo, that one of the things that has always amazed me is
the sex in the Civil Rights Aco One of the women who came to e and asked
for assistance was a woman who plaved baseball. She was a little, tiny blonde
thing and looked like she weighed 110 pounds. She was very attractive. This gird
had playved baseball Tor years at county fairs with the professionals. She could
hit a bull $40 feet. None of the leagues would sign her up so finally she went wo
Umpire School. When somebody hired her, the Commissioner of Baseball then
said that, of covrse, you could not have a woman unapire. [ regarded the t as one
of the sillicst statements ever made. Baseball ic popular, and vou would think
that people would come out to see a woman ampire. I could not believe that the
old protective stance still applies: "*She could not hear the language.™

Question: | am  the co-chairman of Workshop ¥ive, which is devoted to a
program for participation of women engineers in cducation, and once of the
cxpected ougputs ol the workshop is a set of recommendations for action We
decided that the law might be one of the things that would pop up. I would love
to hear what you would say. Women engineers in cducation— what kinds of
action would you recommend?

Answer: Well, you have available already quite a few laws. What you would
need to do, and what 1 think should be done, is that prior cases should be
brought and cited- cases Jor equal pay for women engincers, for promotions,
and the right to apply for a job. ! would go mto a place that only has men
epgincers and I would send in a woman. When they tumed her awav, 1 would
bring action. And women are doing this. There iz a group of wemen lawyers that
are goiug to bring these actions. Women professionals should pave their own
way. That is the wi v EHed about it Ask for a pay increase. Men are paid e.ough
for the support of their fumities, so why are not women?

Question: 1 know of one case where a woman did ask fer a pay tacrease and
then brought up the article at the University of Michigin and, 1 think, the
University of Hlinois, too. She said, "Now 1 will go to HEW if 1 don't get this
raise or this promotion or a retainer, and, if 1 go to HEW, the whele institution
will be scrutinized.”

Answer: But that s a final acton. 1 would tike positive action. HEW scitled
with the University of Michigan ‘or {ar too little. HEW should have Leen much
tougher there is no excuse. This is one of the great universities of the world,
and women should be given opportunities

Martha W. Grilfiths

Martha W, Griffiths has been United Statcs Representarive from the 17th
Gongressional District of Michigan continuously since 19546, She received the
B.A. degree from ithe University of Missouri and the J.D. degree from the
University of Michigan. She was admitted to the Michigan bar #1 1941 and to
practice before the United States Supreme Court in 1955, Mrs. Grilfiths served
in the Michigan State Legislature from 1949 to 1952, was the first woman to
hold the post of judge and recorder of the Detroit Recording Court in 1953 and
was a member of the Detroit Election Commission. As a member of the Ways
and Means Commitice and the Joint Economic Committec and as Chairman of
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its Fiscal Policy Subcommutiee, Mrs. Criffiths’ interests are directed toward
social secarity, medicare, tax and welfare reform and fiscal policy. She has made
special effort to correct injustices confronting women in employment. During
the 91st Congress she sponsored the Equal Rights Amendment and succesgtully
guided its passage through the House. In addition she has introduced a major
health insurance proposal to make comprehensive heaith care services available
to all Amernicans,

Mrs. Griffiths 1s the recipient of honorary degrees from Eastern Michigan
University (1963): Merey College of Detroit (1966); Michigan State University
(1966); and Wilson College of Pennsylvania (1971). She is the recipient of the
Outstanding Alumni Award, University of Missouri (1968); President’s Cabinet
Award, University of Deiroit (1970); Outstanding  Achievement  Award,
University of Michigan (1970); and the 1971 Annual Award of the League for
Industrial Democracy. She is married to Hicks G. Griffiths, attorney, Detroit,
AMichigan,
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The Guidance Approach — Part |

David R. Reyes-Guerr
Exceutive Direcior, fngineers Counctd for Professional Development

Delivered by John Alden
Exccutive Secretary, Engincering Manpower Commissi

Basically, this conference has been geared to those already practicing
engineering, In my case. 1 owould like to make a strong stand for those who are
not yet in the practice of engineering: the young people who in the future will
become the practitioners or users of the profession.

My main interest is the youth market to whom we bope to provide correct
information about careers in engineering so that they can make a beteer choiee, a
more informed choice, when the time comes for them to decide which career to
enter.

Engincering is not a difficult subject to tatk about if we approach it from the
functional and academic side. owever, it becemes extremely complex when
broken into specialties. Everyone in his daily life comes in contact with the
products of engineering but it is extremely difficult 1o open the eyes of peopic
to the engineering facts, Engincering is o “"taken for gramted” profession: it will
always be th somceone will be doing it; thus why bother?- so.ncething like our
old concept of air and water. We are attempting to create among the youth, not
necessarily a tavorable idea about engineering and technology, but a true picture
of what it is, what it involves and what it can provide, as a career, for the
individual who practices this profession, 'This sime concept we hope to inculcate
among teachers and other adults.,

Of major concern, however, is the fuct that we have not been able to get the
“ear™ of women when we talk about engineering. This is my primary concern
with you.

Women in the enginecring profession make up only | percent of the
membership. The same percentage applics 1o blacks, both nien and women, The

relationship is not one bused on the same conditions, however. To my estimation,
wonien are to be considered a minority in engineering the same way as blacks.
Since women are a minority, it is our responsibility to make an extra special
cffort to convey to them ideas and materials that will give them a better
understunding and education about engincering and our world of technology.
There is no reason whatsoever why the challenge of an engineering education
should not be as stimulating to a girt as it is to a ey, There is no reason why the
practice of engineering shoald be different for males and females. As a matter of
fact, in cevtain professional cugiucering arcas it has been proved that women are
more cffictent than men This sometimes is attributed to the trait of 4 woman
being more neat and more patient in her work habits, These two characteristics

are very important in certain engineering functions. Therefore, wonmen with
technical know-how Lave a slightly upper hand over thejr male colicagues in
these specialized functions.

One of the main points T wish 1o make is that we have to oreate o different
image of the engineer among yvouth-an image that reflects favorably upon
women as members of the profession, We are fighting a losing battle swhen we
only refer to the academic, monctary and proctical epportunitics invoived in
engineering. We have not spoken about “creating for the betterment of man.”
The social and human relevance of engineering has been lost in our exposures,

We ere losing our battle with parents, who are once or two generations
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cemoved from the young people and who tend to constantly think of
engineering as a  completely  unfeminine, dehumanizing and  defeminizing
profession. Any voung girl in school who thinks in terms of enginecring is
usually mocked by not only her peers, but also by parents and other relatives,

We need to show that engincering is not an unfeminine profession and it
does not force women into losing their femininity, Engincering is compatible
with marriage and a family. It allows tor growth: academically, intellectually and
in every other aspect. Women enginceers are not “mannish™ looking persons, they
are not “ugly ducklings.”™ As a nutter of Tact, women engineers are physically as
competent and as charming as other women practicing a profession. They are
not freaks; they are very personable, dedicated and likeible people.

The above communication problems are facing us today and 1 hope this

particular meeting will be able to generate some ideas as to how we can impress
upon the young people, their parents and teachers, a differeni picture of women
in engineering. We have 10 try and break down the old and wrongful notions that
are being generated about engineering being a profession for males. . have some
ideas as to how this can be done, however, we would rather hear yours. We do
not have a farge enough number of women in engineering, which limits a person
to persan approach in changing crroncous concepts. We need an effective mass
media methodology.

I would like to suggest that ctforts be made to promote advertising women
enginecers in connection with women oriented publications. We would like to see
voung girls reading in some of their magazines, materiar pertaining to girls who
are engineers or who are interested in engineering. We need examples of work
being done by women in engincering, their positions in industry, in ¢ducation
and i government. In other words, I am talking about all of us trying through
many corporate facilities and our public reiations offices, to spend a little bit of
our time, money and etfort in talking to the women of America about what the
engincering profession is all about.

The challenge is yours, the ideas are many and the price may be high. The
technical obsolescence and a second rate technological environment, however,
are not gratifying thoughts, If we do not use our womanpower cfficiently in
arcas such as engincering, the future seems to point to such consequences

I hope that some of our workshops will address themselves to youth and will
provide idcas as to how we can change the unfeminine image of engineering so
that young girls will be able to consider engincering s a future carcer choice
without anv stigma or bad feeling about having considered this profession.

s-Guerri

David R, Reye

David R. Reyes-Guerra, Executive Seeretary of the Engineers' Council for
Professional Development, Inc., was born in London, England. Te received a
baccalaurcate degree from The Citadel and @ master’s degree in enginecring from
Yale University After practicing civil engineering for a few vears, both in the
United States and Central America, he joined the faculty of the University of
Hlinois for ten years, Subsequently he served four years as Guidance Director for
the Engineers” Councit for Professional Development before moving to his
present position where he is concerned with engincering school accereditation,
cthics, development of students and young engineers and guidance.

Mr. Reyves-Guerra is the executive director of the Junior Engineering

Q Technier Pociety, better known as JETS, an organization devoted to informing
E lC youth about career possibilities in engincering, and is & member of several
29
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professional organizations including the American Socicty of Civil Engincers, the
American Society for Engineering Education, the American Concrete [nstitute,
the National Science Teachers Association and the American Personnel &
Guidance Association. He is also active in international programs and scrves as
the sccretary-treasurer for the Fund of the Pan American Federation of
Engineering Associations (UPADI). Mr. Reyes-Guerra is the author of many
professional papers and has co-authored and contributed matcrial to various
books. In addition, he is the exceutive editor of Industrial Quimica Fan
Americana, a leading chemical industry journal in Latin America.
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The Guidance Approach — Part 11

John Alden

Exceutive Seerctary, Engineering Manpower Commission

While T agree completely with David Reyes-Guerra's remarks on the question
of guidance and public information, T would like to add a few words of my own
on matters germane to this Conference, derived from my own expericnce in the
engineering manpower fictd. First, I want to disavow any male chauvinistic
intent in the use of the term “manpower,” which, of course, includes humans of
both sexes. The Fagincering Manpower Commission of the Engincers’ Joint
Council, an 2'¥isory group which I serve as Executive Secretary, has two women
engincers in its membership of forty-five--which may seem bke a very small
representation until you compare it with the proportion ef women in
engineering in general.

You have heard the figure one percent used rather frequently. Actually, less
than one half of one percent of United States engineers are women. The number
is so small that statistics are not readily available and are frequently unreliable.
According to the survey of degrees conducted by my office last year, there were
at least 358 bachelor's degrees in engineering carned by women. The true total
was undoubtedly slightly higher due to incomplete reporting from several
schools. While this number is Iess than one percent of the number of engineering
degrees awarded, it represents a growth of about 250 percent over 1965, Prior to
that date, the number of women engineering graduates had fluctuated rather
markedly, with practically none in the pre-World War Il years, a low of 33 in
1953, and a high of 169 in 1948.

In the ciase of advanced degrees, only five women eurned Lngineering
Master’s degrees in 1946, The number grew slowly but quite steadily to 44 in
1965, then rapidly to 170 last vear. As for doctorates, 1948 is the first vear for
which T can find a record of any having been completed, and there are probably
still fewer than 100 women in the United States with Doctor’s degrees in
engineering.

The Society of Women Engineers identified 1701 women emolled as
undergraduates in Engineering in the Fall of 1969, Our own survey, which
included non-ECPD-accredited schools as well as 71 schools that did not respond
to the SWE survey, showed about 3,200, or slightly over one percent of the
entire undergraduate engineering population. T hope that this figure presages a
continuing growth in the proportion of wemen entering enginecring.

In past years of shortages of engincers, we have tended to look on women as
an untapped source of new manpower. We could obviously double the number
of engincering students if we could attract as many women as men into this field
of study. By contrast, attracting a proportionate number of blacks into
engincering weuld give a potential increase ef enly 10 pereent.

However, T think the real issue is not one of exploiting new sources of
manpower, cven if we were not faced with a current oversupply of scientists and
engi 3. but of (1) improving the profession gualitatively by hringing into it
the fresh cutlook of women and men of all races, and (2) provicing tangible
opportunities for carcer satisfaction and public service to members of groups
that are currently excluded, either overtly by discrimination practices or, as |
belicve to be more the case, by misunderstanding and inadequate knowledge that
the opportunities exist.

Let me touch briefly on the attitudes that turn women away from
engineering. Before leaving home for this Conference, I mentioned to several
women-all coliege-educated, 1 might add—that I was going to a mecting on
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women in engineering, “What  all three of them?,™ one joked. Another said that
women were obviously not welcomed by the profession but when I asked her for
specifics, she admitted she was going by what she had heard as a college
student--over 20 years ago!

Another example was a recent editorial in The New York Times which
charged quite gratuitously, and without presenting any evidence, that women in
engineering and architecture were treated as “lepers.” (This did not prevent the
same paper from ruaning an article a few wecks later about women graduates,
including an enginecer, who were being cagerly recruited by industry.)

What are the facts about women in engineering? I do not know the kinds of
subtle or not-so-subtle discrimination that women are subjected to. That is
something I came here to find out. I do know, though, that women enginecering
graduates arc being offered salaries almost identical to those of their male
classmates, as reported by the College Placement Council, Inc. What is more, the
level of these salaries, averaging about $875 per month at the bachelor's degree
level, far exceeded what was available to women in nearly every other field of
cemployment; and in almost every other field, there was a noticeable differential
between the sexes. I am sure 1 do not need to spell out which was obtaining the
higher salaries.

It may be that discrimination rears its ugly head later on in a woman
engineer’s career, but the available statistics indicate that salary-wise, she starts
out on an equal basis. 1 hope that her later opportunities for advancement are
based on the value of excellence of performance, sound logic. and rationality
that we like to think are the hallmarks of the engincering approach.

In conclusion, I would like to pick up a phrase used by Congresswoman
Martha Griffiths this morning when she talked zbout learning “how the world is
really run.” This is a world of technology, whether we like it or not. Only
technology permits us to support the earth’s population in its present condition;
and while technology alone cannot solve the world’s problems, it is unthinkable
that they can be solved without the aid of technology. What is more important,
then, than that cducated people and informed citizens have an adequate
understanding of technology and its relation to socicty? The real problem in our
cducational system today is not that engineers are ignorant in humanistic and
social studies, but that humanists, social scientists, lawyers, legislators, and
housewives are so ignorant about technology.

Perhaps it is too much to expect that you who are here tonight will go forth
and recruit thousands of young women 1o become engineers. | think you will
deserve great credit and will perform a real service if you only convince people,
through your example, that technology in today's world is just as much a
woman's concern as a man’s. Thank you.

John Alden

John Alden, Director of Manpower for the Engineers Joint Council in New
York City, is a graduate of Cornell University with a major in Chemistry and of
the Massachusetts Institute of Technology with a B.S. in Electrical Engineering.
He served in the United States Navy for twenty-two years as an Enginecring
Duty Officer in a variety of position ~nnected with the management of the
Navy's ship construction and repair program. Mr. Alden is currently responsible
for the Council’s program of surveys and publications on such subjects as supply
and demand, salaries, and the utilization of engineers and technologists in the
United States. In addition to numerous publications and articles dealing with
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engineering  manpower, he is co-author of a Career Guidance book on
Engincering, and author of several articles and monographs on United States
naval history, a subject he has continued to pursuc as a hobby sincc retiving from
active duty. Mr. Alden is 0 member of the American Society for Engineering
Education, the Awmevican Society  of  Naval  Lngincers, and  the Marine
Technology Society.
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The Citizens’ Advisory Comnittee
on the Status of Women

Jacquelne G Gurwillig
Chairmuan, Citizens” Adoisory Cormmittee on the Status of Waomen

I thought T was just going to come to this Conference to listen, then go back
to my work in Washington with much more knowledge and information that
would help us accomplish our program. But I am very glad to have this
opportunity to explain to you what the Council is and what we are trying to do.

The Citizens’ Advisory Council on the Status of Women was established by
Executive Order in 1963 as a result of an ad hoc committee, which was called
the President’s Commission on the Status of Women, appointed by President
Kennedy and chaired by Mrs. Eleanor Roosevelt. That Commission
rccommended that the Council be formed and an Interdepartmental Committee
on the Status of Women be established. The Interdepartinental Committee is
composed of the Cabinet Officers and the Directors of certain government
agencies that have to do with labor and employment.

The Council is composed of twenty members-volunteers appointed directly
by the President. who serve without compensation and who are appointed for an
indefinjte period. T suppose this means that if Mr. Nixon doesn’t like what we
are doing, we will get a nice letter of “thank you very much.” So far we haven't
gotten aletter, although we have done quite a few things which have been a little
different than what the previous Councils have done,

We are “action-oriented.” One of the first thing: we did was to endorse the
Equal Rights Amendment, which as some of you know has been run around
Congress for 17 years. Most women’s organizations endorse it. More and more of
the large women's organizations ave endorsing it year after year. Many of the
meinhers of industry are for it. I will tell you that unions are not for it. Why
unions feel that the Equal Rights Amendment might be a threat is because they
feel that if enough women are employed it might take jobs away from men,
although they don’t quite say it that way.

Being a volunteer group, the Council can operate free from the constraints of
bureaucracy, although we use their expertise and get them to provide technical
assistance and to write rechnical papers for us. As an example of how we
operate, our Equal Rights Meinarandum has been used by practicalty all the
proponents when there have been hearings in Congress. 1 used it when 1 spoke at
c¢ne of the hearings for the Equal Rights Amendment.* There have been over
20000 copies of this Memorandumr sent out from our office, which is in the
Department of Labor, Our entire staff consists of one seeretary and an Executive
Director, so I want vou to knew that sending out 20,000 copics is a really
monumental job.

Although Martha Griffiths did not mention it yesterday. she has told people
that the stature of the Council was one o the major reasons she took the action
she did last year o get a discharge petition on the Equal Rights Amendment.
Those of vou who are not familiar with Congress may not know what that
means. it means she had the bill brought out of Committee, onto the floor of
the House, and obtained enough signatures of the members of Congress to have

*Editors’ Note: As of the date of going to picss, the Equad Rights Amendment had passed
the Senate and had been ratified by 17 Srates.
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it discharged and sent over to the Senate. What she did is something very few
people have the courage to do,

I want to go into a little detail with you, since it is very important for
industry to know what the Lqual Rights Amendment is, what it can and cannot
do, and for women to know what it is.

A Senator put a rider on the bill to the effect that there would have to be
prayers in the schools. It really had nothing to do with the bill, but the Senator
who put it on felt, 1 amn sure, that 1t was the best way o Kill the bill, Then
another Senator put on another rider that women would be exempt from the
draft. As a result, all of us, all the women's organizations and all of the people
who were for equat rights for women, wanted the bill kiled. We said there was
no purposc in having it if women are exempt from anything.

When I spoke at the hearing, I spoke on the drafe. T was the only female who
wis in the nilitary service who spoke at those hearings, so this was a good
subject for me. I say that there is no reason why g woman should not have the
same opportumty of serving her country as her brother has or her boy Iriend or
her husband or her father. You know, as well as Ido, that in the service people
arc put in jobs for which thev are qualified. There are many men who are not
nece:ily in the combat area. 1 don’t think vvomen should be excluded from
combuat, but this may not be necessary, They wili be put in jobs that they can
fill. {Furthermore this is getting to be a question that is really not very
impurtant any more, We will undoubtedly have a volunteer army within the next
two, three, four or five years.) In any case, under the rider, women would be
dented equal rights in this respect. Furthermore, they would continue to be
denied  the advantage of veteran'’s preference which now gives mien an
opportunity to get a job over women, because very few women have veteran's
preference.

Incidentally, T have veteran'’s preference: and 1 found out, be cause T was
interested in locking this up, that beeause 1 was in the military and because of
my working years on salary, that when 1 come to collect Social Secur’ T cn
get more by collecting my own than my husband’s,

I'd like to give you two examples of why most opponents are worried about
the Equal Rights Amendment. One is the fact that in a divorce the woman
would not necessarily get the entire settiement she gets today. Frankly 1 think it
would be better to have scttlements made on an equal basis. 'FThe court could
decree the custody of the children to whichever one of the parents is better
qualified to take care of those children. The court could decree whether or not
there should be alimony. In the case where the woman is very wealthy and the
man has nothing, the court could decree that she pay him alimony.

The other thing opponents are worried about is property rights. This issue is
a little more complicated; Lut it does seem that if there 1s a specific question
about property rights, the court can take this up when the case is presented and
resolve the jusue then.

Now the Equal Rights Amendment, it passed by Congress, will have to be
ratificd by at least 3/4 of the States of the Union. Even after it is ranfied by
those states, it will take two years for the bill to become an amendment. So we
have plenty of time to think it over, discuss it and take any bugs out of it—and
o find vui if we really do want it

I am going to provide you with a copy of vur Annual Report, in which we
have the Memorandum on the Equal Rights Amer 'ment. Those of you who are
interested, and I hope vou all are, should read ti.. . And I hope that you will
take action as your conscience dictates.

Another of the Council’s functions is to act on requests made by the
Interdepartmental Committee. For example, they asked us to evaluate and make
recommendations on a report that had been written by a Subcommittee on
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Maternity Benefits (for Federally employed women). Currently the general
procedure s that a woman can take sick leave, then regular vacation leave, aind
then time of M without pay.

The Subcommittee’s recommendation had been special leave for materuity.
We looked into this report very carefully, We govited representatives from
industry, the insurance companices and government to come in and talk to us at
our meetings about this. After many position papers and much discussion, we
recommended to the government that, for pregnancey, sick leave be advanced the
same as it would be for any other temporary  disability. The  same
recommendation was made to private irdustry. The insurance companies assure
us that they will write that kind of insurance for companies and that they have
never vet refused to do it That paper is also in our Annuval Report, and I make a
plea to those of yvou here from industry 1o see that, if your maternity benefits
are not in line in this respect, you do make a review of them and cousider that
tmaternity is cqual to any other temporary disability,

Another area in which we have a great deal of interest is educationad
counselling. [ was glad to see yesterday and today that there was some discussion
here of the importance of good counselling at the high school level. 1: 1 not
sure how this can be accomplished. I think that as far as we are concerned all we
can do is advise, guide and recommiend o the government. But we can certainly
tatk with groups who are secking competent counselling, We can help bring out
points to educators, suggesting more techuical counselling and the importance of
being alerted 1o the needs of the girls rather than suggesting that they go ahead
and be a nurse or o seeretary, There is nothing wrong with either of those jobs,
but as engineers vou know there are many otirer things that women like to do
and can ¢ .

I did want to mention our Affinmative Action Program, which is really the
reasan I am here. This is a new program on which we hope we will soon be uble
to make areport to the President, Our recommendations will be for government,
but hopefulty they will provide guidance for industry. There has already been
much interest shown in this by industry. The personuel departinent of one
company called for specific advice on what kind of guidance we could give so
that they can employ women in the proper manner, so that they will find
quahificd women and so that they will be able 1o advance women within their
own organization. Naturally we cannot dictate exactly the way in which
industry must do this; but we are going into the Program, and we have already
recommneitded to the government certain changes in their own guidelines which
are wrong in excluding wonwen. There are things we can do in the federal
government to help. It is my understanding that within about ninety davs there
will be new guidelines issued which will mclude women, as well as minorities.

Ouce word about Waomen’s Lib. I am not Women's Lib and 1 can speak for
cach member of the Council. Fhey are not Women's Lib. Now when I say that, |
am not saying anything against those who are members of the group. In one way
they have done sotme geod. They have alerted people to the fact that there isa
lot of discrimination going on in this coumtry. Now that they have achieved this,
I hope they will get to a point where there will be eredenee given ta what they
say. If they do this they will help the cause immensely.

I hope that through this discussion yvou might understand more clearfy wiat
we are trviag to do. In our Washington office there are pamphlets and materials
which may be of interest and value to youw. If we can help you in any way don’t
hesitate to write to us.
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Jacqueline G, Guiwillig

Jacqueline G. Gutwillig is Chairman of the Citizens™ Advisory Council on the
Status of Women, She is a former business woman, a millinery buyer. She was
National Assistant Director of Women's Activities and is currently regional
volunteer advisor for the National Foundation of the March of Dimes. Her
military experience has been as a Lieutenant Colonel in the United States Army,
serving during Worfd War Il in Europe with General Lisenhower. She was
decorated with the United States Bronze Star and has received the signal honor
of reeeiving the British MBE (Member of the British Empire), an honor not often
accorded to foreigners. She is married and lives in Phoenix, Arizona.
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Wowmen in Engineering
Sowme Perspectives on the Past, Present and Future

John B. Parrish
Professor of Eccnomics

University of Hitnors at Urbana-Champaign

1. Introduction: Nature and Scope of this Paper

It is probably fair to sav that in terms of the role of women in enginecring,
and the other sciences, we are now in a transition period. As a recent top level
report on science and engineering voncluded: "We are experiencing the end of
one period and the beginning of another.”!

Thig paper is concerned with this transition, Part IT will take a brief look a
women in engineering in the 1960°s. It will examine the labor market factors and
find that many were favorable yet the role ¢f women in engineering renained
small. Part 1T tries to find the answers as to why lmited progress was made by
women in high levels of technology in the 19607,

Will the 1970 be different? This is the question explored in Part IV, Lt will
find that the 1970's will likely be very different. Part V' owill consider briefly the
problems raised by the paraprofessional movement, Finally, Part VI will otfer
cight proposals that might assist in increasing the role of women in engineering
and science, and in turn, increase the role of engireering and science in society.

. The 1960's Looked Favorable for More Women in Engincering

The 19607 was a decade which, on the surface, looked very favorable for
increased participation of women in engineering. In fact, as we moved through
the decade, many knawledgeable observers predicted a rapid upsurge of women
In engineering. (See Appendix B.)

These observers had considerable evidence to support them. There were
many favorable facturs at work. Some of these are worth noting.

First, the supply side looked favorable. Work rates rose for women ut all
ages. The overall rate went from 37 percent in 1960 to 42 percent in 1968, a
gain of 13 percent. Amonyg women 25 to 3D years of age the rise was from 34 to
42 percent, or arise of 23 pereent in ten years.2

Work rates rose rapidly for married women. i'lie percent of the female
labor force marred rose from 52 percent in 1950 to 60 percent in 1960 and up
to 634 percent by 1969, This was accompanied by rising rates for married women
with school age children at home and ceven those with children under six. Much
attention was given to the emerging double work life of women, an carly work
life, 20 to 24 years of age, and a sccond, 35 to 64 years of age.

The work life expectancy of women began to approach tioat of men. This
fact 1cceived widespread recognition. In 1950 the work life expectancy of
United States women was just 36 percent of men's, By 1960 it has zisen to 49
percent and by 1970 is believed to have bren somewhat 1bove 60 percent.

Women's rising pirticipation in work  was accompanied by rising
partivipation in higher education. The percent of women 18 and 19 years of age

IReterences are at end of paper.
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enrolled in school went up from 31 pereent to 32 percent, 1950 to 1960. Fven
more striking was the rise in enrollment of women in the age class, 20 to 24 The
pereent enrolled rose from 7.4 pereent in 1950 to 16 percent in 1969, a rise
considerably greater than for men. No other country has ever come close to
cducating so nany women i this age class.

Women not anly made suectacular gains in enrcllment in higher education
but their drop-out r. ¢ was less than for men. As a result the pereent of all
bachelor's degrees awarded to women rose front 38 percent in 1962 to 44
percent in 1969, The favorable trend was even more striking at the master’s
level. Women's shiare rose from 31 percent in 1962 to nearly 40 percent in 1969.
There was a modest rise in women's siiare of doctorates from 11 percent in 1962
to 13 percentin 1969.

The evidence accumulated rapidly in the 1960°s that wonien were utilizing
this rising cducation for long-term carcers. There developed a strong positive
relationship between level of education and work rates. especially in the middle
years. In 1968, of women with just clementary education in the age class 4854,
only 34 pereent were working. If they had a high school diploma the rate rose to
56 percent. If they had four years of college it went up to 63 percent. If women
had five yvears or more of college their work rate was 86 percent, almost s high
as for men.

A study published in mid-decade was perhaps the capstone which ended the
myth that investment .3 higher education for women was a poor investment
since only a sinall percentage would work or work very much. It was found ihat
ncarty 80 percent of all college-educated woinen in the age class 45-51 were
working. The pereent who haid worked at some time was 97.

Second. the demand  side was unprecedentedly  favorable to womer
particularly in sc’ence and engineering. The expaasion of R and D in industry,
the longest expansion cycic in economic history, the space race with the Soviet
Union, the e.pausion in institutions of higher education, combined (o create a
shortag: of scientists and engincers without precedent. Industry, government,
academe  were forced and persuaded to pull down the barriers to the
cmployment of women, Tt this did oceur is confirmed by nuincrous studies
during the 1960's. Women yraduating in ergineering after 1963 could pick and
~hoose amang job offers.

Third, as a result of strong public support for the space program, the role of
sctence and tecknology reached new highs in public prestige. The achievements
and contributions of women to the space program reccived widespread
recosnition.

Fonrth, the nead for more womern in epsincering in industry received much
altention in trade publications and aumerous conferences by leading academic
institutions (See Appendix B). A .east some of this "new look™ trickled down
to vocational guidance counselors and to parents.

Fifth, Title VI of the Civdl Rights Act of 1904, after a faltering start,
became more meaningful toward the end of the 1960°s as a means to assure
cqual opportunily for women not only in tnitial employment, but in promotion
and prolection against arbitrary dismissal.

Finally it may be noted that women’ professional organizations such as
SWE became much more active in getting the messave of this more favorable
environment over to talented high school girls and women enterintg college.

In summarv, the 1960°s {ooked ¢ver more faverable for nore wonen in
science in general and engineering in particular.

What actually happened? The answer is. “Very Little.” There was a slow
absolute annual increase in nummber of women enrolling ia engineering but as a
percent oi total, the increase was very small,
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I, Why so Littl: Prosvess for Women in Fngineering in the 1960°s?

If the supply and demand factors were so faver-™e, if so many barriers
came down, if the achievements of outstanding women engineers reccived so
much attention, why then didn't more women choose engineering as a career?
With so many observers expecting it to happen, why didn’c it happen?

To vnderstand what really huppened it might be well to consider another
technologic puzzle which may illusuate in a parallel case what happened.

Consider for a moment the jig saw puzzle involved in the mechanization of
the United States cotton economy. For 100 years prior to 1950, farmers,
agricultural scientists, farm implement manufacturers, individual inventors, tried
to find wayvs and means of applying technology to cotton growing and
harvesting. Over 2,000 patents were {iled 1840-1950. Yet after 100 years of
cffort, ¢rtton wa.s being grown and harvested i, 1950 just about the same way s
n 1850, All other mjor crops had been successtully mechanized except cotton,
Why not? Wity no pregress in a century?

James M. Street in his The New Revolution in the Cotton Economy
provides the answer,3 Unlike all othier crops, cotton could not be mechanized in
stages. All stages, i.c., improvement in varieties grown, planting, deioliation,
thinning, cultivation, picking, ginning, all had to be done at once. And there
were bits and pieces missing, Not until 1950 did all the picees finally fit
together. And when they did—a revolution occurred. In ten years mechanization
went from almost 010 virtually 100 percent, accompanied by a human upheaval,
the consequences of which are still with us,

Now return to the subject at hand. With so many factors favorable for the
first time, why so littke progress for women in engiiteering in the 1960°s?
Somecthing was obviously missing. What was the missing picce that left the jig
saw puzzic uncompleted?

The answer to the missing piece can be found by asking two questions:
What did women seeking professional careers actually do? Why did they do so?

The answer to the first question is that career-bound women concentrated
their higher cducation in just one professional ficld-teaching. In 1969, 80
pereent of women's bachcelors degrees were taken in just ten ficlds, 36 percent in
cducation and 45 percent in the humanitics, most of which were taken for use in
teaching., At the master’'s level 52 percent of all women's degrees were in
education and ncarly 85 percent were in education plus the supporting
humanities.

Why this concentration in teaching? There are scveral reasons. First, the
demand for teachers at all levels was unprecedentedly high in the 1960's. There
were no barriers anywhere, There was no need to breuk with tradition or the
advice of high school counselors, friends, relatives. Sccondly, teachir, for
women has had some unique advantages. Four of these may be noted. First,
tecaching, as an occupation. was ubiquitous. Jobs were everywhere. No matter
where a husband might move, big city, little city, urban, suburban, or remote
rural arca, every community had a school system. There is no comparable
occupation with this same unique quality which supports family mobility.

Sccond, tcaching has had a high degree of “carry-over”™ and *‘carry-tack”
for women. Much of what is learned in teaching other people’s children can be
uscful in teaching one’s own. And after rearing one’s own children, what has
been learned in the process can be very helpful in teaching other people’s
children, Few occupations have this people-to-people transfer quality.

Third, teaching has been well adapted (o the first and secound occupational
lives of women. A woman can tecach a few years, drop out tc raise her own
family, and then unless she is going to teach at the -ollege level, she needs little
retraining in order to gualify for re-entry. Most other professional jobs require
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consicierable retraining in order to catch up with professional requirements.

And fourth, teaching has beca particularly ottractive to wonien because its
scasonal pattern facibtates combining family responsibilities with work, with
family vacations, holidays, 2t

Was the decision of tal-nted women to give priority to teaching as a career
successful? The answer is: “Yes, it was.” In 1968, ncarly 80 pereent of all
college women who worked, were working in the professions. And within the
professions, teaching was the dominant occupation.

In summary, women didn’t have to think too much about carcer planning
in the 1960’s. They could 19llow the traditional stream and do very well. In fact
they could hardly make a mistake in terms of getting a professional job. This was
the missing piece of the 1960°s which explains the puzzle of why so limited an
interest in engincering with its tremendous opportunitics and challenges.

IV, Will the 1°70% Be Any Different?

Will the 1970 years be any different? This is an casy question to answer.
They will. They will be very, very different for women than the 19607s.

We are now in the transition stage and moving through it very rapidly. That
is why the sponsors of this Conference are to be comniended. Now is the
appropriate time to look at the changes taking place. Perbaps not too many
people are aware of how vast are these changes. There are serious problems
ahcad. Now is the right timie to step aside and take a long look down the road so
as to hopefully anticipate what is coming. By the time a *‘crisis” arrives, it is
usually too late to nndertake constructive planning.

Will More Career-Bound Women Look Seriously at Engineering in the
19702 1 submit that the answer is “yes'"—much more so than in the 1960°s.
Why should this be s0? There are a number of reasons to support this prediction.

First, more woemen will be forced to look at engineering and all the
sceences, They will find they must consider breaking with tradition. The reason
for this is well known. Teaching, the traditional primary profession for college
women, wiit not be able to absorb the rising numbers of college women
graduates as in the 1960's. Teaching is in for a tough shakeout, especially for
women, Although the reasons for this are familiar to aimost everyone, let me
brictly summarize them. The jreat wave ol rising curollments in the clementary
and sccondary schools is now past us. We are in the backwash. New teacher
openings crested at about 230,000 annually in 1968.2 1t is now falling and will
reach about 185,000 in 1973, then level off. Mcanwhile the number of college
graduates sceking tcaching positions continues (o rise, making for a serious
maladjustment in supplyv-demand relationships. The number of new teachers
required as percent of graduates, crested at 35 in 1963, It is now down sharply
to 18 and will drop to 14 by 1978. Within tcaching the role of women is
deteriorating at all levels. Wowen as percent of all elementary teachers has
declined from 90 percent in 1930 to somewhat under 85 percent currently. At
the secondary school level, the relative decline is ¢ven more dramatic. In 1930,
women held 65 percent of all secondary school positions. In 1966 the percent
was down to 47 and is believed currently to be under 45. At higher levels women
are also losing out to men in teaching positions. In 1930, women held 28 percent
of college positions. In 1966 it was somewhat under 19. The great expansion of
edncation in che 1960°s obscured this relative deterioration in women's role in
teaching. It is now being exposed rather rudely.

Finally, it may be noted that public support of education has undergone
revolutionary change. Money to expand, or even maintain, education is going to
be hard to come by in the 1970’s. Let ne illustrate from experience in the State
of Hlinois. In 1950, it was estimated that 80 percent of all requests by local
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schoo! authoritics for tax increases or approval of bond issues, were approved. In
1976 it was estimated that 80 pereent were rejected. The honeyvmoon is over for
public education, rightly or wrongly. Many talented women will be forced (o
look outside teaching for carcer opportunitics.

Sceond, engincering is  changing more wonten will want to ook at
engineering. No profession likes to accept enrollees who have been forced into it
because they have no prospeets clsewhere. Involuntary students are seldom good
students.

I submit that more talented women are going to look scriously at
eagineering because they will want to do so, not just because they are forced to
do so. This will be se, because engineering itself is changing.

Enginceering is broodening. It is decpening, It is becoming  more
interdisciplinary, 1t is boooming more and more concerned with human affairs
and humon problems.

The dictionary still defiacs engineering as follows:

“the  planning, designing, construction, or management  of
machinery, roads, bridges, buildings, fortifications, waterway's,
cte” L

and, one counld add space vehicles.

This concept is now outmoded. Engincering is  cencompassing  and
interlocking as never before with a wide range of physical, social, environmental
sciences.

Biomedical enginecaing will illustrate this wrend. In 1945 the termm was
i rdly known. But a handful of pioncer investigators said engincering could
contribute gready to the medical-health ficlds. This idea grew. There are now
3.000 professionals working in this interdiscipline. Over 30 institutions are
currently offering training and the number is increasing ravidle. This new field
has already spawned rew inverdiscipll wes on its own. Medical Gomputer Systents
is one outstanding example.4

What has this to do with women in engineering? I submit it has much to do
with it.

The *‘new’ engincering disciplines extend deeply into arcas that have
traditionally been of very great interest and appeal to talented women. If
vesterday you asked a talented young woman: “Would veu like to build
bridge?” - the answer might well be naybe™ or a ITat *'no.”" But if vou asked a
talented young woman tomorrow: “Would you like to design equipment to save
lives?'" -1 think the answer is more likely to bet " Yes, yes T would like that very
much.™

in this connection permit me to quote from the eloquent testimony hefore
the United States House Committee on Science and Astronautics by Dr. James
R. Killian, Chairman of the Corporation of the Massachusetts Institute of
Technology, On August 11, 1970, he said:

“There s great need and opportunity for engineers who can
build bridges between the sciences and engineering, and between tae
humanities and social sciences on the one hand and technelogy on
the other. The engincer should be skilled in multidisciplinary
mecthods, and, deeply interfused v#th his mastery of technology,
should be a sensitivity tohiuman and acsthetic values. tthink the need
for this kind of engincer, and the kind of technoiogy e will create,
should receive special emphasis in science policy.”

He went on to add the lTollowing perspective on somne of the new challenges
of the 1970's:
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“...the United States .. L is .. o moving into a position of world
leadership in this whole ficld of environmental quality. The fact that
somchow this country has come to identify the issues and to begin to
tackle these issues, is having a worldwide impact today. And this
drives directly at your stong feeling, which 1 share. that we must be
concerned with the total human family.””

The “'new look™ in engineering is likely to have a “new appeal” for women,

Ler me illustrate the new “carth” challenge with reference to a pre™lem
vrhich as intimately involved with the decisions made by swonien. Prior to 1946,
almost all washing, whether it be buildings, clothes or skin, was done with some
kind of soap, But in 1946, housewives were given an option-detergents. They
gave detergents overwhelming preference. By 1965, however, it was learned that
the inorganic phosphates which formed the basis of the detergents were not
biodegradable. The result: pollution of water resources. Engincering and
techinology  had  brought about an improvemment, but also brought a new
problem pollution. So now the search is on for a substitute for Jdetergents that
substituted  for soap. Again, the answer must be found in science and
engineering, And what are the requirements of this new searchi??

First, it must wash well. Affluent consumers today are
sophisticated. They have demanding tastes.

Sceound, it must be safe for contact with people.

Tiird, it must not be toxic to fish or other organisins in their food
chain.

Fourth, it must be biodegradable, not stimulatory to algac and
other undesirable plant life.

Fifth, it must be based on raw materials that are abundant, in
order to provide the enormous tonnages required for mass
consumption.

Sixth, it must be cheap to produce and process for it must be
within reach of low as well as high income families.

This 1s an “earth,” “people’s problem.” Women engineers should find the

scarch as exciting and challenging is men, perhaps more so.

Another facter of change in the 1970's is the likely alteration in weekly
work schedules. -lore experimentation has taken place in the work weck in the
last 24 months than in the last 25 years. Many firms are experimenting with four
day work weeks and even three day work weeks. The reasons for this need not
concern us here. And the movement may soon reach a peak and then decline,
The evidence so Far, however, suggests continued experimentation.d Should a
very large firm or industry establish a breakthrough, the shortened work week
might spread rapidly not only in manufacturing but in service and professional
organizations. The implications for women are considerable. The short or
flexible work week would add one more positive factor in factlitating the
combining of home responsibilities and job.

Finally, T should like to suggest that the status symbols about high level
careers for women have changed. Our studies of women's work at the turn of the
century support the symbol that married women should not work. Let me
illustrate with a hypothetical case. Three men in the office are talking in 1910:
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A “Did you hear about Harry? His wife had to go to work.™

B: “Why that’s terrible, The poor woman will have to drop out of church
and all her clubs.™

C: “llow could that huppen? Why?”

A: "1 hear Harry is an alroholic ke s drinking up all his money -1 sure
feel sorry for Tlarry's wife.”

The status symbol of an up and coming executive was that he could say
with pride thai his wife didn’t have to work for pay. e could support her
adequately. 1f he could afford a domestic hie really had the status symbol made.

Now consider the same scene in 19710 Same three guys are talking:
At UDid you hear the latest - Harry's wife isn't working any more?”
B: **No kidding, how come?”

C:  *Ycah, how could that happen?”

A “Well, the rumor is that she has 7 ecome ulcoholic, nobody will hire
her.”

B: 1 sure feel sorry for Iarry—with his wite not working he won't be
able to spend the summier in Europe. Poor guy—he may have to drop
some of his club menm:berships.”

The status symbols have cnanged. There is abundant rescarch available
which points to the fact that the Ligher the education of the husband, the more
tolerant he is of his wife’s working. Maybe in the future he will insist upon her
working.7 This just could be the councerpart of the “feminine mystique.” In this
case, some unkind critics have referred o it as the “masculine mistake.™

V.  What about the Paraprofessional Revelution?

The development of new high level interdisciplinary professions, as medica”
cngincer, hospital engineer, biomathematician, radiobiologist, has been
accompanied by the cexpansion in old, and the development of new,
paraprofessional occupations. These include instrument technician, medical
engineering technician, radiological technician, bicmedical technician, chemical
technician, mechanical engineering technician, cte.8

What role will these expanding paraprofessional hccupations in science and
engineering play in the carcer planning of talented women in the 1970°s?

Some top women professionals have expressed misgivings about the fact
that women now constitute a large majority of the paraprofessionals and
presunmicbly will continue to do so in the future. Their misgivings are several.
First, they point out that if women cannot go into teaching ofter four years of
college, they may cheose to acquire a new para-skill in two years and start
working at that point thus depressing the overali educational ottainments of
women, vis-a-vis men.

Sccondly, they point to the fact that the great need for talented women is
at the top, not at lower levels of the occupational structure. Expanding demand
for paraprofessionals could lead to a successful transition scheol-to-job. but it
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could also Tead to dead ends and relatively low level carcers, [t might iontensity
the underutilization of women workers, already extensive.

Are these concerns justified? Perhaps so. There is another side to this coin,
however.

Let us assume for the moment that most paraprofessionals do not become
professionals. Need this be? Or could paraprofessional jobs be the first rungs on
a professional tadder? Could paraprofessional experience be recognized and given
credit, equivalent to formal study, thus shortening the time required to ob:tain a
professional degree? The answer, bas 4 on recent expericnce with physician’s
assisiants, suggests that it could be “yes™ thus opening up new opportunities for
women in the professions rather than closing them. This is a development which
contains  both negative and positive factors for women in science and
technology. It is an arca that needs continuing study by professional
organizations oricnted toward the greater utilization of women. That study
should reveal many opportunitics to cmphasize the potentials  of
paraprofessional work for high talent women to make it pre-professional rather
than an end to professional training.

VI. Some Proposals for Increasing the Role of Women in Euogineering and
Science and the Role of Engincering and Scicince in Society

There are many approaches to increasing the role of women in enginecring
and increasing the role of engineering in society. The following cight are
suggestive for a4 modest beginning,

First, Bridging the Communications Gap.

It is well known from abundant rescarch in the 1960, that many talented
women are turned away from science and engineering at the high school tevel, by
negative attitudes of counsclors and supported by parents.!® There is a wide
communications gap between the enginceering profession and high school
students. Junior engineering societies, carcer conferences and other means have
been used to stimulate more .aterest among women. Their effects have been
minimal.

Thercfore it is self evident that some new instrument is urgently needed to
bridge the gap. Assume for a moment, that hizh school counselors are suddenty
convinced that talented women students should be encouraged rather than
discouraged from taking courses in science, mathematics, physics in high school.
What would they find in the way of adequate written materials with which to
imform students and parents? The answer is: *‘very little.”” And what little
written material is available is out of date and not written primarily for women.

This suggests that an important contribution could be made by the
development of several in-depth monographs designed to inform high school
women freshmen and sophomores about sctence and enginceering.

One volume might well be a “What [ Do as a Woman ingincer' report. We
have so many outstanding, successful women engincers in industry, government
and academia. They could answer the questions of talented high school girls if
thev would simply describe what they do, how they do it, the problems, the
challenges, the rewards, yes, and the headaches. This volume desperately needs
to be written—by those who can do it best- women enginceers.

A companion volume also needs to be written. [t might be called “"Why
Science and Engincering are Necessary to Solve Our Social Problems.” Such a
volume written by women scientists and enginceers might go far in offsctting the
recent wave of anti-science and anti-technology literature presented so often by
the news media and the “Future Shock” type of alarmist literature. It is
disturbing that an entire generation of youth is growing up anti-establishment,
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fed analyses that are superficial and naive but damaging. The answers to the
socind and environmental problems of an affluent society must necessarily come
from science and technology, not from journalists trving to make wn extra fast
buck by selling scare stories. Those who believe in the fundamental rightness of
tecchnology in solving problems must say so. Thev must counterattack. They
must reach the oncoming generation.

A third report might well be aimed directly at the nation’s high school
counselors where so much damage is done. This volume might be entitled: “*Stop
Turning Women Off,” or “Quit Throwing Away Half the Nation’s Brains,” It
would call their attention to the “new” look in science and engincering and the
fact that many of the old barriers against women are down and the rest are
coming down. Perhaps some of the poor advice given by high school counselors
is not entircly their fault. Perhaps some of the blame niust be shared by those in
the technology professions who have observed the communications gap but
haven't provided counselors with the right materials with which to bridge it.

Sccond, Encouragement and Promotion of College Carcer-Alert Programs.

With poor advice from home and high school, many talented womnen are
going to enter college in the 1970’s, unaware of two fundamental facts. One,
that many of thein will work much of their lives. T'wo, that drifting through
college, taking courses that seem somewhat interesting and “relevant’™ but not
rclated to post college carcers, s likely to result in frustration and
disappointment. The days of *“it doesn't make any difference,” as in the 1960°s,
are gone,

Every higher institution should give scrious consideration to a carecr-alert
program calling attention to the need for carcer planning by women. Science and
engineering should be prepared not only to participate, but to lead in this
development on college campuses. The development of new written materials as
suggested in one, above, would support this leadership.11

Third, Closing the Occupational Information Gaep in the Expanding
Sciences and Technologies.

Thece is a serious gap, currently, in our knowledge of job opportunities and
job characteristics in the newly developing technology disciplines at both the
professional and puraprofessional levels. This gap arises from the fact that our
three traditional means of gathering manpower information, i.c., establishment
reporting, household enumeration, and administrative statistics, are not well
adapted to new occupational developments.

For example: What are the opportunities in medical engineering? Where are
they found? What are the changing education requirements? These and similar
questions are hard to answer. We have no national statistical techniques designed
to measurce them just as until recently we had no continuing data on job
vacancies.

There ts need to close this gap. It could be closed by federal statistical
agencies, as the National Science Foundation or the United States Bureau of
Labor Statistics. Professional socicties and professional conferences, such as this
one, might well go un record as urging the development of new statistical series
to close the gap. CGlosing it is particularly important for women, who need to
learn about new challenging careers in seience and engineering before it is too
late o obtamn the basic requirements.

Fourth, Summer Engincering and 1ry-Out Internship Jobs in Industry and
Government.

One very important tecbnique for resolving indecision about any
professional field as a carcer, for both men and women, is the opportunity to
work in the field or at least near enough to observe it first hand. This is
particularly important for women who must overcome not only their own
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lingering doubts but the advice of friends and relatives. Such opportunities are
unfortunately, all too rare.

One of the outstunding women graduates in engineering from my
institution, the University of Hlinois, is Betty Lou Bailey. She graduated with a
degree in mechanical engincering in 1950. Twelve years later after establishing a
substantial reputation as an engineer, she was asked to come back to the campus
to talk to the members of the local SWI chapter. In her very perceptive talk,
“Woman Can Be Engincers,” she pointed out the hurdles she had to overcome,
the usual discouragement of friends, relatives. At the end of her junior year,
despite high grades, she was still in doubt. But then she had an unexpected
opporwnity to work in the engicering laboratory of the Holley Carburctor
Company, during the summer. She took it. That did it. She found out she could
do engincering work. She found out she enioyed the work immenscly. The
company confirmed her ability to perform well,

If industry and government arc really serious about providing cequal job
opportunitics, they should be equally serious about providing tryout and work
cxperience.

The JOBS (Job Opportunities in the Business Scctor) program of the
business community to hire the disadvantaged has not accomplished everything,
but it has accomplished much.

We need a parallel summer program for women in science and enginecering.
Women have been disadvantaged too. We might modify the familiar acronym
SWE to read SOWE- Summer Opportunitics for Women in Engincering. Such a
program would give industry and government more experience with talented
women and young women would gain meaningful insight into engineering that
would help resolve doubts. We need more Betty Lou Baileys. And would-be
Betty Lou Baileys need more try-out opportunitics.

Fifth, The Neced for More Part-Time Professional Job Opportunities.

Professional socicties, especially those with a special interest in vomen,
need to urge the development of more part-time opportunities for women in
science, medicine aad engineering. If we are to encourage talented women to
combine marriage and professional work, then we should make this more
feasible over the life cycle by facilituting the combination via part-tune
opportunitics.

This subject has been talked about in the literature for the past 25 years.
The fact remains, little has been done about it. There is need for several business
firms and government agencies to take the lead with demonstration programs
which could then be used as guidelines for other organizations. This could be a
major project for the Sixth recommendation which follows:

Sixth, The Need for Top Level Women's Professional Socicties to Form an
Inter-Society Working Committec.

Women's professional organizations have done miuch to pull down barriers
to the participation of women in science and technology. But  working
individually certain common tasks simply get left undone or done only partially.
Collectively, these organizations might be much more effective. Included in such
& top level organization would be:

Socicty of Women Engincers

American Medical Women's Association

Association of American Women Dentists

Society of Women Geographers

Woman's Auxiliary of the American Socicty of Mechanical Engincers

American Association of University Women

Association of Women in Architecture

Women's Veterinary Medical Association
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A joint action committee might well want to promote some of the needs
cited above. Tt certainly wounld want 1o promote suggestion mumber seven which
Tollows.

Seven, Jncome Tax Reform.

1t has long been recognized that one of the major factors lmiting the return
of protessional wives to emplovnent, after time out for children, is the inability
to deduct fully from joint imcome tax returns for the added houschold expense.
Our present tax kows are essentially a carevover from the days when very few
women worked oul it they did swork it was at very low levels,

As a result of the rising participation of men and women in the ever
lengthening educational streaun we have a selective marriage pattern. bakes tend
to marry likes. High school graduate men tend to marry high school graduate

girls, College men tend to marry college women. And graduate students tend to
nurry graduate students. The resuit: most professional women tend to marry
professional men. For example, a recent study of women dentists found that 75
percent were married 1o men who were also dentists or in other professions.1 2

I'he samie has been found trie of women physicians and women engineers. 13
‘i'his meuans that such families are in a relatively high income tax bracket with

just one spouse waorking. IFf both work the income tax take can be formidable. 1t

sometimes doesn’t pay lor the wite to work. If she does work professionally
because she enjovs it, she is working for nothing in cconomic terms, This is a
gross inequity that needs correcting, bt should he high on the priority Bst for any
inter-socicty committee.

Fight, The Need for a Single ederal Office Concerned Solely With ithe
Problems of Womer in Science and Technology,

There are numcerous government commiltees and  agencies  with
responsibilities for equal rights opporcunities, including those by sex. There is
the President’s Interdepartmental Committee on the Status of Women. the
Women's Burcau, and others. The fact remains, tiere s no single office
concerned with the special problems of women in scicace and technology, Fqual
rights legislation is all well and good, bat it is also inelevant if there are no
qualuicd women even applving for professional jubs in science and technology.

It would appear at the moment, that the Nattonal Science Foundation will
be the primary federal ageney in this field. Hopefully in the future some of the
drastic onts in R and D expenditures formerly allocated by DOD will be restored
and presumably given 1o NSF,

This Conference might well go on record as recommending to NS, two
steps. One, the creation of at least one high fevel position in NSF with sole
responsibility for monitoring the role of women in science and technology and
undertaking the rescarch needed to supplement this monitoring. Sceond, would
be the appointment of a National Advisory Committee on Women in Scicnee
and Technotogy to advise this newly created office on rescarch and policy needs.
If such steps could reduce the fragmentation ol effort, now characteristic of
endeavors in this field, and focus energics on selected goals, the contribution
might be substantial.

VEH. A Briel Summing Up

The present finds us i a stage of transition on many {ronts,

Talented women can no longer drift through higher education. The casy
davs of the 1960°s are gone. They are nat likely to return, Women who seck
purt-time or full-time carcers will have to do much more personal planning in the
19707, 1t is reasonable to assume they will do so. In so doing they are going to
look into the opportunities in engineering and science as never before, An
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important contribution can be made by this conference, if it can take steps to
assist in this search.

Enginecring and the sciences are also in transition. They are tuking on a
ew look™ which should have “'new appeal™ to all youth, and especially to
women. It is urgent that we restore the confidence and interest of the oncoming
gencration in' seience and technology. Without the dedicated efforts of engineers
and scientists there will be no way to solve the eavironmental and social
problems which we all see before us. This may call for the re-education of the
public. To the extent that this conference can assist in this re-education it will
have made an important contribution to " Bridging the Gap Between Technology
and Society."”

These two challenges call for the best efforts of all of us—-in engincering, in
the physical sciences, in the social sciences. The era that has just ended, despite
all the public criticism, was a great era of achievement for science and
technology in many directions. The era just beginning, despite all the current
skepticism, can be even greater for both women ‘and science --if we choose to
make it so. The very fact that in the midst of so much skepticism and doubt a
few dedicated people are willing to put aside their usual tasks and gather in a
conference of this kind is, I submit, a good omen for the new era.
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Women in Engineering—Bridging the Gap
Between Engineering and Soctety

Flizabeth Duncan Keontz, * Director
Women's Bureaw. United States Departinent of Labor

It is indeed gratifving that the Engineering Foundation has teamed up with
the Society of Women Engincers for the Foundation’s annual conference on
issucs of convern to engincers from many disciplines. Your Conference theme
“Women in Engincering  Bridging the Gap Between Technology and Science' is
both timely and urgent. Iuis also gratifying that you plan to publish the findings
of this 5-day conference. As will be apparent from my remarks, a wide varicty of
resource materials is needed: so the report and findings of this Conference should
provide a reservoir of fiesh, new material on which we can all draw.

There may be those who will question a conference to discuss ways of
attracting a L ge segment of the population hitherto fargely excluded often
self-excluded ito the engineering profession. Newspapers and magazines are
replete with reports of the high incidence of unemployment among engineers
and engineering technictans. However, this unemployment is limited largely to
the acrospace ficld one of the smallest specialties in the engineering profession,
employing only about 65,00 engincers of the more than | million employed.
According to the Burcau of Labor Statistics, the engincering ficlds for which the
most “'rapid growth' is predicted for the 1970°s are also those which employ the
largest numbers of engincers and those which are the most “natural,” it you will,
for women. lhese are: celectrical engineering, mechanical engineering, and
industrial engineering. This last branch of engineering is concerned, as the
Burcau of Labor Statistics puts it, with “*bringing together people and things.”
Now, isn't that what women do all their lives? Together, these three branches of
the profession constitute slightly more than half (565,000) of all employed
engineers. So don't let anyone “put you down " in vour effort to encourage girls
to become engineers, encourage cengineering schools to admit them, and
encourage employers to employ them. There is no anticipated surplus of
engineers for the long run. In fact, it's quite the contrary.

I need not remind yon that slighty less than 1 percent of all engineers in the
United States are women. In the Federal service, the picture is even worse. Of
the more than 81,000 engineers employed by the Federal Government, only
four-tenths of I percent (4 pereent) are women 363 in all. Recently the
Government established a4 very large program under the Occupational Health and
Safety Administration, responsible for making and maintaining health and safety
standards in the workplace. But only 10 women throughout the country were
employed in 1969 as safety engineers by the Federal Government and 4 as
sanitary engincers ince we have an Taffirmative action program’ and the
Administration really means business about equal employment opportunitics
without regard to sex, strenuous efforts have been made to secure women safety
and sanitary engineers. But they just aren’t there!

We have just received a letter from the United States Atomic Energy
Commission stating that it plans to increase its career professional staff by about
75 persons in the middle . d upper experience level. They are patticularly
concerned to locate people who will work in the fields of the peaceful uses of
atomic energy, the increased production of power to meet energy requirements

*Mrs. Koontz was named Deputy Assistant Secretary of Labor in March, 1972, She will also
connnue as Director of the Women's Bureau.
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of the economy, technical requirements in the interest of public health and
safety, and environmental and pollution matters. The letter states: “We ure
extremely interested ia receiving applications from afl persons who have the
necessary  knowledge and skill” and want particularly  to insure that “the
minority community is aware of these needs.” If any of you are personally
interested, and especially if you know other qualified scientists or engineers,
particularly from minority or ethnic groups, please have them send their
credentials directly to the United States Atomic Fnergy Commission, Washing-
ton, D.C. 20545. Pleasc also send a copy addressed to me at thec Women's
Burecau.

It is significant to note that the enrollment of women in engineering courses
is still pitifully small. According to the Engir.eering Manpower Commission, in
the class that entered engincering school in 1969, only 1.5 percent were
women -less than 1,200 (1,181) out of a freshman class of over 74,000
{74,113), The total number of women in undergraduate engineering courses was
only | percent of all students so enrolled. When you allow for the normal
attrition between undergraduate majors and ultimate employment in the
profession, and when you allow for the normal attrition among those already
practicing in the profession, it does not appear likely that the proportion of
women to men engineers will increase significantly in the near future- unless a
much broader and a more intensive campaign is mounted.

Before making program suggestions for such a campaign, I want to point out
that there are many specialties in the engineering profession where women
engincers may very well have a special contribution to make. Women are
probably the largest uscrs of the products produced by enginecring skill and
know-how. Consider our most glaring ‘future’ needs—arcas such as the location,
design, and equipment of day care centers for one. Another involves traffic and
transportation. Who is going to unravel our traffic mess? Women haul their
husbands to work and their children to doctors, dentists, music lessons: they
drive to the market. Thirty million women work and must get to and from work.
We make jokes about women drivers, but if some women engineers had been
involved in ithe construction of highways and traffic signals and a lot of other
things, perhaps we might not have needed to change things over every 2 years or
$0.

Consider the whole arena of the handicapped and what engineers have to do
with that. 1 can recall that when I was responsible for a school program for
handicapped chiidren, the chairman of the Advisory Committee on Special
Education was an enginecr. A lot of people wondered why on carth special
education teachers should be subject to decisions made by an engineer or
someone who was advised by an engineer. They came to realize that in special
cducation we have not orly the mentalty retarded but also the handicapped: the
polio victim, the cerebral palsied child, the deaf, the amputees, and many others
who need engincers to figure out how best to accommodate their shortcomings
and deficiencies. Now, when it's dealing with the hardware like a wheelchair, we
can sce the need of an engineer: but when we look at all the new areas of
concern: urban planning, homes for the elderly, hospitals—and I could go on
citing the big demand ficlds we ofttimes fail to realize that they are also areas
where women's interests have been clearly evidenced and their know-how could
be particularly pertinent to the efficient and creative meeting of the needs.

I have indicated that an intensive campaign is needed to bridge this gap
between demand and supply. 1 want to share with you some of my thinking
about the clements of such a campaign, which I hope will be “grist for the mill”
of your workshops.

As 1 sce it, our campaign should begin very carly in a girl's life and would
involve unbrainwashing - exploding the myths. There must be direct approach to
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parents, the sery young girls, teachers (beginning with clementary school
teachers), admissions officers of engineering schools, and empioyers. Here are
some of my suggestions:

Let me say first that you have an cspecially tough job. It is, in fact a battle
against abysmal ignorance about a profession. Mothers generally know what
doctors do -but eagmeers? In dealing with parents, one major myth about
engineering has to be eradicated. Parents usually see engincering as hard hat,
dirty work, squirtirg oil, crawling through large sewer pipes —you get the picture.
The truth is that in the large areas of engineering | have cited and where the
greatest demand will be, most «f the work is likely to be done at a desk or
drawing board in an office. How do we get this across to the parents of girls in
elementary school-and even younger--who still think girls should be “made of
sugar and spice and all things nice?"”

One avenue of approach is through the PTA. Gel a woman engineer on the
agenda of PTA meetings to explain what engineers really do, the contribution
they make, the needs and the rewards. Get them out of their old habits of
thinking about engineers and about their daughters. Use a woman engineer as the
speaker--a role model, about which [ shall have more to say later. You might
start with an ijllustrated article in the PTA magazine ending with the suggestion
that they write the Society of Women Engincers for z suggested speaker in their
locality,

Another avenue leads to involving the national voluntary oiganizations
working with girls and young women- especially the Girl Scouts, Camp Fire
Girls, 4-H Clubs, Y-Teens, YWCA and others.

To illustrate the potential of these organizations 1 want to pinpoint the Girl
Scouts. We recently had a conference with Miss Nancy Porter, the new, young,
able national representative in Washington of the Girl Scouts of America. You
know the Girl Scout program has been structured around badges. The National
Program Department is responsible for the nationally adopted official badge
program and would be receptive to working with you on an appropriate badge in
the engincering field. Although the whole question of badges as incentives is
under scrutiny by girls and leaders, the program is more “open ended"” than this
suggests. Fach troop is responsible for a project called My Own Badge.”
Recently a number of troops have developed what they cail an Eco-Action
Badge --based not on just cleaning up the stream or lake but studying the
watershed and man’s relationship to the total environment. Miss Porter told
where they get a badge on auto transmission repair! She emphasized that in her
recent extensive visits to troops the girls were saying: ‘‘Homemaking and
camping are fine, but give us more relevant things—and career-oriented, please.”
I suspect the same is true of the girls in 4-H clubs who might be most interested
in a program unit on agricultural engineering-- a burgeoning field.

Another road to the ‘“unbrainwashing” of parents, teachers, guidance
counsclors is, of course, through printed materials. Your help on our leaflet
“Why Not Be an Engincer?' addressed to girls, was of great value, and the leaflet
has been much in demand. We have distributed about 150,000 co jies, mostly on
request. But we need more matcrials. 1 would like to see the Society of Women
Engineers and the Engineering Foundation collaborate with us in producing a
picture book for little children -perhaps a coloring book showing the various
ways in which women engineers work, how they solve intriguing problems
{children love that). Since the main bent of a child’s carcer probably starts at the
mother’s knee, this would become a part of the mother’s thinking as it becomes
part of the child’s thinking. This ccioring primer might be distributed in
supermarkets as well as in many other places; for example, I think especially of
the Young Wives Clubs and Mother's Day Out Clubs in the YWCA's numerous
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suburban centers. It might become one of the non-comic strips’ that are part
of our comic pages, much as **Rosic the Riveter™ was in World War 11,

There nceds also to be a plan of serious but stimulating articles tailored
specifically to different constituencies. This would include articles for the
Personnel and Guidance Association journals, the vocational educational
journals, elementary school teachers’ publications, and secondary school
teachers’ journals.

Organizations composed of boys and men must not be omitted, for male
approval is stilf a very decisive factor in career selection for girls and women,

To change the image of a whole profession, the best medium is TV, since in
this case it's essential to reach not a selected few but millions at every age level.
This, of course, takes know-how and money, and | shall have more to say ahout
that later.

My next road toward the goai is of paramount importance. It concerns the
use of role models. Recently we had a series of conferences across the
country —conferences of business, industry, and union lcaders concerned with
how women could be moved into jobs hitherto labeled *‘for men only’ - and
how they could be moved up the ladder. At the Idaho conference, in response to
a suggestion on how business can utilize its talented women, a hanker mentioned
that he had never before considered sending a female bank officer to be the
bank’'s spokesman at a high school C. recr Day. He always thought about sending
one or two men, never thinking about the psychological effect when appealing
to girls to enter banking - although a very high proportion of bank employecs are
women.

Most girls and boys bave never secn a woman enginecer. Instead of always
sending »ut the male engineer to Carcer Day, why not send a woman engincer so
the youngsters (boys and girls) get the idea that engineering isn't ail brawn or
that the engineer is only the top white hat in the crew?

Another part as role model for the woman engineer to play is that of tutor
to girls who are bright, show aptitude in science and math, and appear to have an
interest. Such a tutor would have enthusiasm for the sciences, can share her own
experiences—which tell more than a thousand tracts -and inevitably cun make
things a lot clearer on this one-to-onc basis.

Another role for the woman engincer as a role model is that of enthusiastic
educational guide-specialist, providing expericnces for interested youngsters to
visit engineering establishments and sites where they can see women engineers at
work and learn what they really do on their jobs. This firsthand contact is of
immeasurable educational value because it gets into the realm of experience
where the emotions as well as the intellect become involved.

To move from the public campaign to another area of related service, I
would make one other suggestion for your Association—or perhaps the
Foundation. 1t is that more of your data provide a sex breakout. We do not
know how women are distributed throughout the various engincering disciplines:
electrical, civil, mechanical, aerospace, etc. The report from tne 1969 National
Enginecrs Register titled ‘A Profile of the Engineering Profession” is excellent—
except that it virtually omits sex as part of the profile.

To in-rease significantly the proportion of women engineers requires money.
You have to put your dollars where your heart is. To carry out the program |
have suggested will require, perhaps, the acquisition of a media expert for your
staff. I say “media expert™ because I feel that in today’s fast-moving world the
picture - whether in print, on slides, or TV —must supplement the printed word.
It may be possible through the Engineering Foundation and others to secure
some funding. Also, corporations with large engineering staffs facing the
necessity for *‘affirmative action" in the employment of women at professional
and managerial levels may be willing to cooperate with both finances and

— - 54




O

ERIC

Aruitoxt provided by Eic:

technical assistance. You have probably seen this recent advertiscment from
General Electric. The cost of that wasn’t peanuts! Or the brochure 1 saw,
produced and distributed by Duke L.aw School, which read. “Who wants women
law students?” and on the inside, said “We do at Duke.” They got them, too. At
mid-term, they had some 35 applicants—more than they had for the whole yecar
past. And with LSAT scores above 500!

I have deliberately pinpointed most of my suggestions to reaching the
grassroots level. Too many programs and publications are of a professional,
academic content that reaches only those who are already convinced—but
unfortunately don’t know what to do to change the *'climate of ignorance.' You
might take a look at how the social work profession, through its National
Council on Sociual Work Education, set about changing its image and attracting
thousands of new recruits.

In conclusion, I want to emphasize that you could not have undertaken a
more challenging and promising task. The search for new and creative ways
women can usc their abilities more fully —not just for self-fulfillment (important
as that is) but to help provide the resources through which your action can realize
more fully the great purpose of our Nation. The eradication of poverty; the
climination of slums, urban blight, and pollution throughout our land; the
providing of decent housing and adequate, low-cost transportation—all of these
goals cry out for engincers.

Statistics on the number of working women indicate that the challenge
today is not “shall women work outside the home?" it is rather “‘how shall
women work?" Shall it be at traditional, stereotyped occupations which are
generally low-paid and offer little opportunity for advancement—whereas the
gifted, trained woman in a less traditional occupation can make a truly
significant contribution to herself, her family, her community, and our national
well-being?

Finally, lest all these suggestions may seem to end up in the long run as a
program of words and more words—spoken and written—lct me remind you of
Lord Byron's lines from Don Juan:

“But words are things, and a small drop of ink,

Falling like dew upon a thought, produces

That which makes thousands, perhaps millions, think."” (Emphasis supplied)

Flizabeth Duncan Koontz

Elizabeth Duncan Koontz holds a B.A. degree in English and element:
education from Livingston College (1938) and a master’s degree in elcmentary
education from Atlanta University (1941). She has pursued additional graduate
work at Columbia and Indiana Universities and training in special education for
the mentally retarded at North Carolina College. She taught school in several
cities in North Carolina, where she eventually concentrated on mentally retarded
and disadvantaged children.

Mrs. Koontz is a former President of the National Education Association
where she initiated the Conference on Critical Issues in Education and fforts to
eliminate discrimination in all forms against girls, women, minorities and the
handicapped.

Since January 1961, Mrs. Koontz has been Director of the Women’s Bureau,
United States Department of Labor and also United States Dclegate to the
United Nations Commission on the Status of Women. She is the first Negro to be
appointed to these offices.

55




O

ERIC

Aruitoxt provided by Eic:

Thirteen universities and colleges throughout the country have awirded Mrs.
Koontz honorary doctorate degrees. In addition, she has been the recipient of
several awards, including the Distinguished Alumni Medullion for Achievement
from her alma :mater, Livingston College, the Distinguished Teacher Award from
the Civitan Club of Salisbury, and the Distinguished Citizenship Award from the
North Carolina Western District of Civitan Clubs International. She is an
honorary member of Phi Beta Kappa, Zeta Phi Beta and Altrusa Club of
Washington, D.C.; serves as an honorary chairman for the annual Ebony Fashion
Show, Washington, D.C.; and is a consultant to the Committee on the Status of
Women, National Council of Administrative Women in Education.

Mrs. Koontz has served as a member of many civic and professional
organizations, including the North Caroling Association of Classroom Feachers
{President, 1958-1962), the North Carolina Governor’s Commission on the
Status of Women (1962) and the President’s Advisory Council on Education of
Disadvantaged Children (1965-1968).
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Improving Technology Transfer

Charles F. Horne
Chairman of the Board
Southern California Industry-Education Council

All engineers have something in common. One of the things they have in
common is that to a degree they are able to talk to cach other. And that's good.
Onc of the big problems we face today in our society is the fact that our
sociologists blame all of us technologists for all the troubles in the now-world.
And, of course, we, as technologists, have a tendency to blame the sociologists
for all of the troubles of the now-world. The real problem, of course, is that our
sociologists simply don’t understand engincers, engincering, science, technology
or many of the things that we understand. And unfortunately not enough of us
engineers can understand sociology,

I remember my father, who was a professor of English, telling me at an early
age that his problem was he could not teach English to enginecrs. He tried, but
he had a lot of trouble. So when | came to the point that | was an engineer
myscif, and then progressed to where | had the responsibility for hiring
engincers, you might be surprised to know that, to the consternation of my
industrial relations people, 1 insisted we hire only engincers who had a thorough
grounding in the humanities. I was told this couldn’y be done- that *an engincer
is an engineer” -and we wanted the best engincers. *No,” [ said, *“I want the
most uscful engincers - the most valuable engincers--and any engineer who can't
communicate, in my opinion, is not nearly as valuable as an engincer who can
communicate.” Based on this program I was able to hire not only excellent
women engineers, but excellent men engineers, too.

The members of the Society of Women Engincers are pretty good
communicators, and I think this is one of the best things you can do.

Today Mrs. Koontz practically made my speech for me. I would like to say
much of what she said, but now that she has said it I'll simply try to confine
myself to a few words and then go on to something clse you may be interested
in.

The hope of our free world, the hope of our planet, with its greater and
greater overcrowding, and all the difficultics we see around us, whether it is the
environment, ecology, or the many other problems-the hope of this planet is
that we will have more competent, not less competent engineers. And in my
judgment the hope is that we will have more women engineers, for many of the
reasons that Mrs. Koontz outlined today. When it comes to communicating with
people -sociologists, non-technologists, ctc -1 have found that women enginecrs
are better at it than men engineers. | am not trying to sell you anything. Thisisa
rescarch 1 did and I have found that, generally spcaking, women engincers had
better, more understandingly, utilized their knowledge for what I would call
“engincering for the humanities,” as distinct from engincering only for
engincering's sake.

The important thing that is needed today is a catalytic agent that can get the
right and the left and the middle, the women and the men, the minorities and
the majorities, the Democrats and the Republicans and the independents to talk
together, to work together, to try to understand each other and get some kind of
agreement so that they can do things.

Mrs. Koontz gave us some pretty good ideas this afternoon on how we can
work together to reach through lower grades of education in order to give the
opportunities to young people to better understand about the world around
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them, particularly the world of work. In elementary school today, children are
simply not getting any sort of understanding of what the world of work is all
about.

Now there are ways and means to remedy this. One is Industry-Education
Councils. Some of you have heard of them. They exist in various places under
various names. In California and Arizona we have what we call the Business,
Industry and Education Councils. They operate at a local level, and then they
usually have a general regional level at which plans can be made and things can
be done to encourage the formation of other local councils and assistance can
be given to those local councils in what they do.

Here is a case where industry actually works with education. Not one
working for the other, but both on the same Jevel working with each other. All
of a sudden you find industrialists and educators communicating with each
other. Of course they first start with each onc telling the other that they don't
really krow what they are doing, and they aren't doing a very good job. After
they have got that off their chest, then they start talking to each other and
trying to understand cach other, and the first thing you know they are helping
each other.

Now, the basic purpose of the Industry-Education Council is to help the
teacher reach and motivate the children. I think that is worth doing. 1 don’t have
to tell you that home is not what it used to be, and parents for one reason or
another are not reaching and motivating their children as they once did.

You can blame it all on television. You can blame it all on clectronics and
technology -and you’d be partly right, because what we have to do is not only
invent gadgets, but we have to pass the word on how to use the gadget for the
benefit of humanity.

I think one of the ways to do this is by industry-education cooperation.
Another way is to get this cooperation working at lower educational levels.
Although many people have realized this is nccessary, most people think of
education as starting in college, But of course this is nonsense. By the time the
child is ten, the major portion of his education has been completed. Sounds like
heresy, but research indicated that the child learns more from six months to six
years than from six years on in many, many important ways. The learning is not
that of the facts and figures we engineers learn in cellege, but of all sorts of
terribly important things, including some understanding of what it is all about
and how to get along with people. These things have to be presented to the child
before he reaches the eleventh grade.

Now this is # tough job and industry is trying to help. “Fine,” you say, *'so
industry wants to help education reach and motivate the children. How, then, do
you motivate children?” I don™ know, but 1 know this: When you put
unmotivated children in close physical, spiritual and mental companionship with
motivated adults, believe me such an experience proves that 85 percent of the
time you get motivated children as a result of that proximity. Now this means
that 15 percent of the time you get frustrated adults. But that doesn't bother
them, because remember we started with motivated adutts, and motivated adults
can withstand frustration. Unmotivated children cannot withstand frustration.
That's why we have to find a way to reach and motivate the children, not just to
be engineers, not just to be machinists, not just to be lawyers or doctors or
professionals or occupational workers, or whatever. We must reach them and
motivate them to be whatever their own interests, understanding and ability
show them that they want to be. We want to give them the opportunity to
understand the world well enough to understand what they really want to do
with their lives—what businesses they are interested enough in to work at, and
have fun doing it. If we can get that across to them, then we have succeeded.
Because a motivated youngstercan do anything and does. An unmotivated
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youngster goes round and round and finally society, or parents, or somebody
pushes that unmotivated youngster into college.

Then college defeats that youngster and the youngster wants to burn it
down, because anyone who has been defeated by anything feels a very grave
frustration and anger at whatever defeated him. It is not easy for most people to
be defeated. That is one of our big problems. Unmotivated people can casily be
defeated. Highly motivated people cannot. How then do we avoid the
frustration-- the defeat - of the youngsters?

I call your attention to the American Institute of Industrial Arts. It has a
national organization and regional organizations. It is rather unique because it is
not trying to teach English, Spanish, mathematics. It is trying to get youngsters
to understand the various methods, procedures and systems of industry. This is
done by specific courses in industrial arts, and some of it is done by putting
industrisl arts ideas into the heads of teachers who are teaching a course. That is
even betier sometimes than having specific courses.

The net result of all this is that if industrial arts does a good job, all the
teachers benefit and all the kids benefit. But industrial arts can not do all of this
by itself. They have to be helped by industry. It takes time, attention, advice
and assistance. When this is done there is an opportunity for this understanding
which can lead to the technology transfer.

Technology transfer offers real hope for needed employment. In the
unemployment situation, at first everybody said, “l.et’s get lists of people and
lists of jobs and put them together and that will solve the problem.” But it
didn't. We have lists of people. When you try to get lists of jobs, the jobs aren't
there. The only way that the needed jobs that aren’t there can be created is by
bringing about an understanding of the rcal needs of our socicty. There is a lot
of talk about improving our environment, about ccology and so forth, but when
we get down to what are we doing to do about it, there actually is no program or
understanding about what can be done about it and how much it is going to cost
to do it. So there is no money and there are no jobs to help the environment or
the ccology. It seems to me we have a problem in getting non-defense and
government to understand that engincers are urgently nceded by non-defense
and government, even more than they were needed by acrospace.

I have herc a publication called Aecrospace. It says “*Society and Acrospace
Technology.** One of the articles is entitled “Doubts about Technology. Are
They Valid?'" The next one says: “Question -Can Acrospace Technology Serve
Non-Acrospace Needs?"' then: “Fact - Transfer Acrospace Technology is Under-
way." And it is. NASA is trying very hard to effect the transfer of technology
from aerospace, defense, all kinds of things, into non-defense, cities, states,
counties, urban problems, model cities and so on.

1 don't know of any way that we ¢an control our environment to satisfy our
population unless it is done by some of this technology transfer, and I think that
engincers can do it better than people who don’t understand or aren’t interested
in what we are trying to do,

Now let us go back for just a minute to the Industry-Education Councils.
They have many different programs and work with many other groups who have
similar idcas. You have all heard of Junior Achicvement. Junior Achievement is
good stuff, but it’s not as widespread as it should be. You may have heard of the
Council on Economic Education, and that’s not as widespread as it should be.
But if you put all these together you have the basic principle and the basic idea
of industry-education cooperation, whatever title you may put on it.

The Southern California  Council was started because the President's
Commission on Manpower, the National Science Foundation, and the National
Academy of Science, in 1956, decided there weren't enough engineers in this
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country. There had to be more, How did you rcach and motivate children to
become engincers?

We were so successful with this project in California that we spread not to
just motivating youngsters to become engineers, but to motivating them to
become whatever they thought they could be, successfully and with enthusiasm
and would enjoy. This has worked pretty well.

I might mention that all of the Science Fairs in California are organized and
run by the industry-Education Council. We have conferences between education
and industry, and we furnish assistant counsclors to education. Of course we all
know that there is not enough money or time to have enocugh counselors so that
there can be real person-to-person discussions between the counselor and the
child at the proper time, or in sufficient volume to have a good influence on the
child. But if you have a counselor, and then supplement his work with an
assistant _ounselor, furnished part time by industry, vou'd be surprised what
you can do on a person-to-person basis.

I think most of you agree that to reach people you have to do it on a
person-to-person basis. That is the only way | know that you cffectively get
through to children. Many times | have asked adults: "How did you get
motivated?'’ In answer, almost invariably, after some thought, the adult will say:
“Well, you know 1 had a teacher . ..” And they will give you the name and the
description of that teacher and explain how that teacher reached them.
Sometimes a parent reached them, sometimes an aunt or uncle, sometimes a
minister or a Scoutmaster. But 60 percent of the time, in my actual personal
experience in questioning adults, it has been a teacher that they remember as
having recached through to them and somchow motivated them to want to do
whatever it was they decided to go on and do. 1t scems to me that this is very
important.

How, then, can your organization participate in technology transfer, and
how can it participate in working with industry to help reach the children. Most
of you are in industry, so most of you can encourage your industrial
organization to participate in and work with education to help reach and
motivate the children. Those of you who are in education can help to encourage
this sort of participation, and all of you can certainly help a lot, if you want to,
in this basic principle of technology transfer. Now it seems to me that if we can,
by understanding these problems, and encouraging more people to be what they
rcally want to be and can be, we will get more engineers and technologists of the
kind that we need, and this will bridge the gap betwcen technology and society
because only then can we really get the job done,

There is an old naval schooner rule of the road which is well known to
pecople who go to sea. It is not written anywhere. Anyone who has been to sea
for any length of time learns all the standard rules that are written down—but
this rule is the unwritten rule of the road for all seamen: “When in danger, or in
doubt --run in circles, scream and shout.”

Now there’s a lot of that going on today. Running in circles, screaming and
shouting, instead of really getting down to the fundamentals of what we are
going to do. But a plan and a program are esscential if we are really going to get
anything done. So I suggest we change that old unwritten rule of the road to
read: “*When in danger, or in doubt—get together—work it out.”’ Thank you.

Discussion

Question: What industry-education activity is there now organized in Illinois?

Answer: Practically none, so | was told by the Illinois people with whom I spent

the first two days of this week at Stout State University in Wisconsin. We had
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considerable discussion about this whole matter of technology transfer with
industrialists, industrial arts pcople and people state-wide. They were absolutely
amazed and could not come up with any comparable organization to the
Industry-Education Council. That is why we have formed the Industry-
Education Council of America, so that all over this country we can come up
with something whereby Industry and Education can understand each other and
work togcther.

Question: Are there Councils on the East Coast?

Answer; New Jersey has an organization, but I'm not sure what the name of it is,
It is trying to do the same sort of thing that we are trying to do. There are other
small organizations in some cities, but I have not found state-wide organizations
trying to do what ours is doing.

Question: How do you encourage people to become motivated?

Answer: This is the problem. There is a differcnee between spectators and
participators. Now | believe that enginecrs are participators, but the average
person is a spectator and doesn’t even want to participate. Don’t ask me why. |
do not know, because | am a participator. Engincers have the tendency and the
desire to be participators and not just spectators.

Qucstion: How should women engineers show their willingness to accept the
responsibility for encouraging young women to cnter the field of engincering?

Answer: Work with the educators to motivate young women to go into industry
and engincering. As Mrs. Koontz said today either you reach the parents or you
reach the teachers. They are the only ones who can reach the children in time to
motivate them to want to be an engineer, a technologist, a professional or an
occupational worker.

It is important that occupational vocational education be recognized as being
for first class citizens, not for third class citizens, which it is today. How do we
convince parents, socicty, and all the people who nced to listen, that young
pcople who want occupational vocational training should be considered first
class citizens? It's fun to work with your hands. The most fun a man can have is
when he can have the brain and the hands working together. My father, a college
professor, taught me how to be a good carpenter and a good plumber. From that
I became a radio and electronics technician and built all my own radio
equipment. And then J became an engineer.

Question: Regarding unemployment, what is being done in California by the
various commissions in regard to unemployment and how does the Western
engineering picture dovetail with the unemployment problem?

Answer: On a national, as well as a California, basis there arc large numbers of
uncmployed engincers. In regard to aerospace, the national policy was not
properly thought through in advance, and a good planned program was not made
for the change in national policy until the change in national policvy went into
effect. As a result, all of a sudden, national defense, aerospace, and allied
engineering organizations went kerplunk - and some of them went only half way
down, of course. Becausce of this there are at the moment, temporarily, more
engineering people than there are engineering jobs. I have reason to know this
and have the facts and figures to back it up. You remember I said it was a
temporary situation. Actually there is such an urgent necd for more and better

61




Q

ERIC

Aruitoxt provided by Eic:

engineers in non-defense that our task is to define the ecological problems, the
city problems, Mhe ghetto problems, the urban problems—all of the problems
that confront us. We have to define these problems and show what the problem
is—and then we have to show a solution. When that is done we have to get the
money to implement the solution—and then we have the jobs.

In order to do this we have to change history. As an example: Mr. X, the
President of Y Company, said to me: “l want no part of engineers—particularly
aerospace engineers. Those people don't know what to do. They have been
trained in such a highly specialized fashion that they are of no use to me at all.
Furthermore, they are all paid far more than I can afford—much more than they
are worth. Even if I did hire one, in six months he'd leave me and go back to
aerospace.” One way or another, by twisting his arm until it almost came off, |
got him to hire two independent aerospace engineers. Six months later he was
back asking for six more just like them. They were the greatest people he ever
hired —communication . . . understanding. The problem is that non-defense
industry right now is having trouble with products from overseas coming into
our country and pushing our domestic product out of the market. How are they
doing this? They are doing it by being more productive, having a better
product . . . in various ways.

What we have to do is get our wonderful engineers and technologists into
non-defense so that they can make the whole lash-up a better operation.
Aerospace engincers, and engineers in general, have the feeling that nothing is
impossible, even though it may take a little longer, and nothing can defeat them.
But the non-engineers are easily defeated and consider a thing impossible unless
it is written out so that they can thoroughly understand it. By getting the good,
innovative engineering type people into non-defense, we can create the
productivity, the growth which will bring us back into the world market, and
give us the opportunity at the same time to improve our environment.

Charles F. Horne

Charles F. Horne graduated from the United States Naval Academy in 1926
and holds an M.S. degree in communications and electronics from Harvard
University (1935).

Mr. Horne was one of the pioneers in the applications of electronic concepts
in the United States Navy as commanding officer of the destroyer Long,
1940.1941 and, during World War I, as communications and radar officer,
Battleships, Pacific Fleet; communications officer, South Pacific Area; communi-
cations and radar officer, Amphibious Forces, Pacific. He received several
combat citations and campaign ribbons. From 1946 to 1948 he was Deputy
Chief, Naval Communications. He is a Rear Admiral, United States Navy, retired.

On loan from the Navy to the Civil Aeronautics Administration in
1949-1950, Mr. Horne was Acting Director of the Federal Airways Division.
Upon his Navy retirement in 1951, he served as Civil Aeronautics Administrator
until {953 and was also a member of the Presidential Airport Commission during
1952.

Mr. Horne joined the Convair Division of General Dynamics Corporation in
1953, became a Convair vice president in 1957, then a General Dynamics vice
president and president of the Pomona Division in 1961.

Since his retirement from General Dynamics Corporation in 1971, Mr. Horne
has devoted himseif to promoting closer cooperation between industry and
education. To this end, he serves as Chairman of the Board of the Southern
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California Industry Education Council, Chairman of the education committees
for both the Los Angeles and California State Chamber of Commerce, Member
of the Advisory Board of the Los Angeles International Science Center, Member
of the Space Museum Advisory Committee and Member of the Board of Trustees
of Claremont University Center. He is also President of the Coordinating Council
for Higher Education in California and a member of the Board of Councilors,
School of Engineering, University of Southern California.

Mr. Horne holds a number of awards, honorary offices and memberships in
electronic and aseronautical societies.
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Opportunities for Women Engineers
in the Federal Service

Harold H. Leich
Chief, Policy Development Division
Burean of Policies and Standards
United States Civil Service Commission

Since I am not an engineer—nor a woman—I come to you as the expert from
Washington to tell you all about women engineers in the Federal service!
Seriously, I regret that Evelyn Harrison, who recently retired as Deputy Director
of our Bureau of Policies and Standards, cannot be here in my place, since she
began her Federal career as a young engineering graduate and progressed to a
high policy-development post. Her advancement illustrates how the intelligence
and analytical ability required in the engineering profession can also lead to
success in administrative work.

My theme today is that women can and do find satisfying career
opportunities in the Federal service as professional engineers but that additional
steps are needed to enhance these opportunities. The actual numbers in our
service arc small, although in terms of their availability in the labor market we
seem lo attract our share. But before swamping you with statistics, let me sketch
in the broader picture of the Federal service as an employer of women.

First of all, I think it is fair to say that the Federal Government today is a
modern, progressive employer. We have always measured up well on such
benefits as leave and retirement, although for decades we had the reputation of
lagging behind on pay rates and insurance programs. But in the past ten years,
through cooperative efforts of unions and management and the Executive and
Legislative Branches, Federal pay has become comparable to that in American
industry, and insurance and other benefits have improved as well.

Within this setting, what about opportunities for women in the ranks of the
nation’s largest civilian work force? Here we need to go back in history. Except
for a few early postmasters, the employment of women in the Government
began in the Treasurv Department, which defied both tradition and propriety
during the Civil War by hiring a number of “lady clerks.” Their pay was limited
to $600 a year, which was half the basic rate for men. Equal pay for equal work
came in 1870, when Congress recognized women’s value by giving agencies
permission to pay them the same as men. Equal employment opportunity for
women is also a long-standing principle of the Government, established in 1883
when the original Civil Service Act gave women and men the same rights to
compele in examinations for appointment.

Admittedly, the enforcement of the Civil Service Act has not always been
perfect, and the generous intentions of the 1870 law were distorted into a
presumed authority for agencies to limit their hiring to one sex if they wished.
Thus for many years women were excluded from consideration for many kinds
of work and for almost all higher level positions. An Attorney General’s Opinion
of 1962 set aside that interpretation, and the Civil Service Commission
immediately denied agencies the right to specify sex in filling all but a very few
types of jobs. In 1965 Congress repealed the 1879 law and just a few weeks ago
the Commission took another important step by revoking a ‘ong-standing policy
against certifying women candidates for law-enforcement jobs. So today agencies

QO can obtain certification by sex only when the Commission agrees that such
E lCaction is necessitated by the total work situation, as when separate sleeping
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quarters for men and women are not provided, or when institutional scrvices
must be perfornied by a member of the same sex as the persons served.

Discrimination because of sex is prohibited within the Federal service, since
1967 when President Johnson amended his equal employment Executive order.
In 1969 President Nixon fully incorporated the Federal Women's Program into
the overall Equal Employment Opportunity Program. The Commission provides
leadership to the program and evaluates progress within each department and
agency. Let me cite just a few recent breakthroughs:

Mrs. William Colley is the only woman supervisor of motor vehicle
dispatchers in the Veterans Administration. Having direct supervision
over light automotive equipment operators, she is responsible for the
maintenance and operation of 19 vehicles used at the VA Hospital,
Marion, Indiana.

The Department of Agriculture has hired women to work in the forests
planting trees, logging, and on slash (clean up) crews for the first time
since World War II.

The first wom: n tower chief has been selected by the Federal Aviation
Agency. Miss Gene Dorothy Sims has been with the agency since 1956,
served three years in the Marine Corps where she became a senior control
tower operator, holds a private pilot rating, and is currently studying
toward a law degree.

Alice Chancellor, an electronics engineer at the United States Army
Proving Grounds, Fort Huachuca, Arizona, has been named tie
Outstanding Handicapped Federal Employee of the Year. She began her
Federal career as a stenographer but obtained an engineering degree
despite a biood infection which led to the loss of both legs and the sight
of one eye.

In 1970 six women civilian scientists (five from Navy and one from the
National Science Foundation) participated in research projects in
Antarctica, enduring temperatures as low as 47 degrees below zero.

Another constructive step the Administration recently took was to encour-
age the establishment of part-time Federal positions, in order to help women
with children come back into the work force.

“This is all very well,”” you may be thinking, “‘but what about women
engineers in the Federal service?'’ So I see it is time to stop filibustering and get
to the topic you assigned me, even at the cost of wallowing in some employment
statistics.

I wish 1 could flood you with figures showing that Federal departments are
employing eight or ten times the proportion of women engineers who work in
private companies, but this is simply not so. We are doing our part, perhaps, but
we are up against the same basic facts that I am sure you are discussing in your
conference sessions. Just for clarity let’s review them again:

About 1 percent of engineering students today are women, but according
to the Engineers’ Joint Council less than % of 1 percent of all graduated
engineers in this country are women.

Our figures show that, out of 84,692 professional engineers in the
Federal service, 421, or % of 1 percent, are women. So we are ‘“‘even
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Steven’’ with all other American employers of engineers - but, of course,
we are not satisfied with that position.

The Women's Bureau, Department of Labor, estimates that the present
number of women graduate engineers approximates 9800. If this figure is
correct, then the Federal service employs a little over 4 percent of all
American women engineers.

Career opportunities in the Federal service for competent and ambitious
engineers are almost unlimited. The Department of Defense naturally employs
the largest number. Other principal employers of engineers are the Dcpartments
of the Interior and Agriculture, the National Aeronautics and Space Administra-
tion, the Atomic Energy Commission, the Tennessee Valley Authority, the
Federal Aviation Agency, the Veterans Administration, and the General Services
Administration-—-and there arc many more.

While some Federal agencies show dramatic increases percentagewise in the
numbers of women in engineering, one soon learns not to heed percentages in
measuring “‘how far the baby has come.” Examples: The Arms Control and
Disarmament Agency increased from 2 to 5 in 1969 —an increase of 150 percent;
better still, the Equal Employment Opportunity Commission has one engineer
and since she is a woman, 100 percent of the agency’s engineers are women!

In an attachment to this paper I am listing some detailed information about
the 21 different occupations in the Enginecring Occupational Group. (These
include Landscape Architecture and Architecture, but they do not materially
distort the totals for the strictly engineering occupations.) I will not belabor the
statistics further except to point out that the table shows an annual intake of
some 4000 new appointees into the Federal engineering occupations. This
should be your “target for tomorrow’’--with the objective of counseling young
women who show interest and aptitude to prepare themselves to fill these futuse
vacancies. Certainly they will find Federal recruiting and appointing officials
receptive to their quest. Objective proof of this statement comes from the
favorable figures on the employment of women in other Federal professions,
such as mathematics and chemistry, as shown in the attached table.

One ideal mode of entry into professional engineering work in Federal
agencies is through cooperative educational programs, and I need not explain the
mechanics of such programs to this group. Federal departments have been active
and successful participants in these programs for many decades. From the
employer’s viewpoint, the program offers a chance to capture the interest of
students before their career directions are established, and to observe them in a
work situation. From the student’s viewpoint the program provides financial
support and a rcady transition from the campus to the working environment. A
high percentage of students stay with their co-op employers after graduation. in
three of the largest Federal agencies, over 67 percent of the graduating co-op
students in shortage-category positions in 1969 became career employees in the
same agencies.

In 1970 the Federal Government had some 4000 college students enrolled in
its co-op programs, and about 3000 of these were in engineering and the
sciences. Our best estimate is that about 1.5 percent of those in engineering wcre
women. The Navy co-op program seems to be doing a lot better—of 822
enrolled, 32 or 3.9 percent are women. Of the total number in Navy, 68 percent
are enrolled in mechanical or electrical engineering.

Finally, let me mention a route into professional engineering that we may
not be using sufficiently —-upward mobility from the technician ranks. Already

@ board in Federal agencies in late 1969 were 829 womgn serving as engineering
E lChnicians. 432 in engineering drafting, 84 electronics technicians, and %0
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industrial engineering techuicians. By their vocational choice these women,
contrary to popular myths, have already demonstrated their hiking for things
mechanical,

Federal agencies are pilacing  increased emphasis on upward mobility
programs to open up career ladders for those who are stuck in the lower grade
levels. Granted not every woman now serving in engineering drafting in a Federal
ageney has the motivation or ability to become a true professional engineer. But
of some 1400 women now in technician type jobs, surely there are several
hundred who would welcome the chance to show what they can do.

To insure success, a carefully designed program of counscling, in order to
determine interest and apiitude, is needed. For those who are sclected for the
upward path, we already have full legal authority to pay for outside professional
cducation, whether done on a part-time basiz through evening classes or on a
full-time basis for an academic year. We know it is unrcalistic to expect
conversion from technician to professional status through on-the-job experivnce
alone, although this can mesh in nicely with formal academic education, just as
it does in co-op programs,

Our civil-service job standards for professional engincers do not require
completion of formal academic education, although the great bulk of applicants
and cmployees have bachelor'’s degrees in the appropriate engineering speciality.
Thas n vur personnel system there are no artificial barriers of “eredentialism™
to hamper upward movement of technicians who have the opportunity and the
drive to prepare themselves for professional work.

So far T have talked only about opportunities in the Federal service, which
comprises some 2,900,000 civilians. A fur greater opportunity for women
engincers is oponing up in our States, counties, and cities, which together
employ more than 8 million workers. ‘Fheir need for engineers is growing in such
dynamic programs as those for highway design, traffic control, transporiation
planniag, water works, and new sewcerage systems and treatment plants. And
with today’s concern about the ccology of “*Sp -eship Earth,” the professional
challenge of these once-mundane activities is equal to any in outer space.

We do not ook on State and focal governments as our rivals in competing n
a limited supply of engineering talent, whether male or female. Under the New
Federalisin we at the national level are in partnership with State and local
governments to solve the great social and @conomic problems of vur day. The
91st Congress, as one of its final achievements, enacted the Intergovernmental
Personnel o1 of 1970, and President Nixon signed 1. on the fifth day of 1971,
This landmark act enables the Civil Service Commission to grant funds and other
stance to State and local governments for improving their personnel and
training programs. One important featiie of the IPA authoriz 3 the dewil or
transfer of Pedeval professionals to State and local governments for up to two
years, and a similar movement of State and local employees to Federal agencies,
Here s a readve-made tool for enhancing professional development and
interchanging techniques and experiences.

You will be interested to know that just a few days ago the President
announced the initial appointments to positions on the Advisory Council on
Intergovetnmental Personnel Policy, @ body established under the IPA to assist
in its implementation. Both the Chairman and Vice Chairman are women who
have distinguished themselves in public personnel administ. ation: Mrs, Ersa H.
Poston, who is Pre ‘dent of the New York State Civil Service Commission, and
Lrs. Barbara Gunderson, a former Vice Chairman of the United States Civil
Service Commission. Mrs. G derson's present successor in the post of Vice
Chairman of our Commission is Mrs. Jayne Baker Spain, who has long been
concerned with industrial personnel issues and who serves as Vice Chairman of
the President’s Committee on Employment of the Handicapped.
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Coming back again to my assigned topic of women engineers in Federal
agencies, 1 have sketched in the picture of where we stand today. You may feel
that the brevity of my account matches our Lick of accomplishment on this
sibject. But rernoval of Tegal and other barriers within the Federal service and a
positive attitude toward recruitment and advancement of womien are not enough
in themselves if sufficient numbers of women do wot prepare themselves to take
advantage of these opportunities.,

Clearly o major offort must be made (0 change people’s thinking and
attitudes about suitable careers for women -and that is why your f{ive-day
conference on women in enginecring is so promising. This is a challenge we can
all accept—to help Womanpower take its rightful place in the shop, the
laboratory and the field engincering party.

And because the road to 2 professional degree is still a long one and time
won't wait, I hope that within vour powers you will encourage the career
couscling of givls at the high schoal level. They —and their parents- should
recognize and accept the new role of women i a new world, not as a burden but
as 4 shining opportunity. And- by all means -in engineering, if thai is what they
want to do.

“

Data on Nomen in Selected Federal Occupations

Total Annual

Total Women! Intake from |
Occupation Number'  Number % Owtside (FY 1969)
[. Professional Engincering

Occupations

General Engineering 13862 44 0.3% 320

Safety Engineering 504 10 2.0 n.i.

Fire Prevent. Engincering 83 - - - [ADH
Materials Enginecring 861 13 1.5 n.a
Landscape Architecture 44 8 .5 n.a.
Architecture 1515 43 2.8 166

Civil Engincering 17412 61 0.1 570
Sanitary Engincering u57 4 0.4 n.a.
Mecchanical Engineering 10646 43 0.t 733
Nuclear Engincering 1358 4 0.3 n.a
Electrical Engincering 4589 14 0.3 213
Electronic Engineering 16353 64 0.4 951
Acrospace Engincering 967! 83 0.9 457

Naval Architecture [244 7 0.6 47
Mining Engincering 459 S - n.i.
Petroleum Engincering 240 - n.a.
Agricultural Engineering 600 2 0.3 n.a.
Ceramie Engincering 36 i 2.8 n.a.

Chem cal Enginecring 1390 12 0.9 109
Welding Engineer'ng 92 - - - n.a.
Industrial Engineering 2274 8 u.4 248

Total 81692 1ot 0.5% (4010)
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2. Some Other Professional
Occupations (¥ or Comparison)

Accountant 20241 1109 7.0% 1098
Attoruey 10172 631 6.2 695
Chemist 8218 1249 15.1 560
Computer Specialist 18596 044 21.7 1G22
Librarian 3447 21027 70.1 218
Mathematician 3553 789 220 536
Physicist 5700 156 2. 658
Social Worker 2562 1129 17.8 626
Statistician 2238 456 20.3 150

Loctober 31, 1969, Occupational Survey of Full-T me White Collar Empioyment.

2 - ne - . .
SCurrent Federal Workforce Data for FY 1969, Data are available only for those occupations
covered by this report series.

na. = data not available.

ITarold 1. Leich

Harold H. Loich reccived a AB. degree with honors i business adminis-
traticn from Durtrmouth College in 1929 and in 1955 received an M AL degree in
public administration from American University.

He joined the Rescarch Division of the United States Civil Service
Commission in 1935, following several yuars of sales and contact experience
with the Sunbeam Electric Manufacturing Company and the General Foods Sales
Company., His assignmients in the Commiss;ion have included service as Director
of Persuonnel, Chicl of the Standards Division and Assistant Director of the
Bureau of Departmental Operations. His present assignment is Chicf, Policy
Development Division, Bureau of Policies and Standards. In 1963 he received the
Commissioner’s Award {ur Distinguished Service.

During World War II Mr. Leich served as Civilian Personnel Officer of the
Burcau of Naval Personnel and as a deck officer on couvoy escort duiy.
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Workshop 1
How to Reduce the Gap Between Society and 'l'c'(‘/m()/(;‘g_\v

Chairman: George Bugliello
Recorder: Lois Greenticld

Part ici[);m (s:

John D. Alden Grace M. Hopper
Beuy Lou Bailey Ruth A, King

Saltic M. Barre Bette AL Krenzer

C. Anne Bennetch Marion Monet
Emmy Booy Betty L. Pollak
Amogene DeVaney Caroline Precee
Barbara Fox Catherme H, Proctor
Lois B. Greenfield Irene WL Sharpe
Jacqueline G. Gutwillig Mary G, Sobler
Arminta |, Harness Renee R, Stone

Workshop 1 was concerned with exploring information and issues that would

provide general background for the prograim action workshops that would
follow, Tt had essentially two tasks:

L.

To discuss the fuctors that are influencing the growing gap we currently
pereeive  to exist between  technological  accomplishments  and socictal
understanding of, and identification with, technology.

To determine how a broader involvement of women in engineering and in
other technological activities can contribute to the reduction of sich a gap.

Summary of Conclusions

A. The key factors that influence the gap include:
|. Educational experiences and environments that fail o convey
information about technology or to provide motivation for the
pursuit of technological careers.

2, The lack of an informed and balanced picture of technology and
engineering and particularly the lack of an image of the involvemcat
and potential of women as active participants in technological
PIoCesses.

3. The presence of an existentalist shift among many of our youth who
seem to prefer to bel rather than to do.

4. The confused professional identity that engineering has as a career.

5. The fect that our technology has grown so rapidly that the
significance and  impact  of many of its accomplishments and
problems are beyvond the understanding of the layman. In particalar,
the fact that even among intellectuals technology and enginecring are
viewed with suspicion and as activities that lack deep intellectual
content.

6. The fact that the abilivy of our society to diffuse the results of
advances in science uand  technology is outpace.. by the rising
cxpectations gen  ated by such advacces.
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7. The tendensy, in the popular mood, to associate technology with
ceologic disruption and with war and to discount many of ity
beneficial effects,

B. Several of the previous factors can be greatly nfluenced by actions
leading to a greater imvolvement of women in technology and 10 a view
of techitology as an activity of interest to women as well as to men.
These actions should be aimed at:

1. Achiceving better communication through:

a. Commitment of women engineers especially through the Soci-
cty of Women Engineess 1o reach and use the mass medii.

tr.  Person to person contacts.

<. Preparation of units of work that introduce  technological
concepts into school curricula at all Tevels,

d. Establishment of rotating appointments of women as engineers-
in-residence at hberal arts colleges.

In this context, it is important and wrgen: that the widely held view
of technology and engineering as an activity of men and by men
alone be eradicated through a concentrated effort aimed at reviewing
the current jmage projected by buoks, advertisenrents, cte. and
reviewing the opinions of parents, teachers and counsclors, as well as
the opiniens of male engineers.

2, Encouraging the sense of social responsibility of the engineer o
responsibility that wonren, because of their sensitivity as women, can
most cffectively pereeive and strive to attain.

3. Supporting measures aimed at intensifying the professional nature of
engineering and at reducing the confusion as to wha! cngineering is.
This should include legislation about the proper use of the title of
“engineer.”

4. Achieving a determined, informed and purposctul involvement of
women engineets in govermuent activities at alf Tevels.,

5. Emploving the professional talent of women cngineers for the
development of innovative technological solutions that can alter the
traditionad work pattern of enginecrs and case the burdens placed on
many wonwen cagineers in o their role as mothers and heads of
houscholds.

II. Resolution: Recommended?

AL Every participant in the conference commit hersell or himself to write an
article or prepare o visual presentiation or other means of communication
on one of the topics discussed at this conference and send a copy to the
conference Steering Comunattee. *#

scad by the Zonference

*The Conference his been essentislly successful in achieving this goul. Some of the
activities resulting from this resolution are reported in the sost-Conference Newslettie in
Appendix A,
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A More Detailed Account of Workshop |

The workshop conclusions and the resolution were the result of an intense
set of discussions in which the problems of the gap between technology and
socicty and of the possible role of women engineers were discussed candidly and
vehemently, as shown in the following sct of telegraphic-style notes. Inevitably,
as in any group discussion, there are reiterations, idees fixes, disagreements,
blind spots. But the notes, which are purposely left unedited, will hopefully
convey the flair of the workshop, the mood, fe-lings, frustrations and concerns
of the women and men participants. They will also provide a record of several
intriguing ideas that unfortunately could not be pursued further during the
workshop for lack of time.

Session 1

Chairman: George Bugliarello
Recorder: Lois Greenficld

I. What factors perpetuate gap? What can we suggest to counteract this? Junior
high school curriculum channels women into home cconomics, men into
mcechanical drawing.

I1. The attitudes of society are important. The fumily gives girls dolls 1o play
with, beys get erector sets.

Within society important considerations include environment, social
attitudes, mass media, toys, erroncous ideas of masculinity, discrimination by
males in profession, as well as the economic situation (men feeling women are a
threat to their job).

1. Factors in socicty and technology gap
t. Lack of mathematics contributes to lack of understanding.

2. Decision processes- how they are made in technology, or what are the

nuts and bolts of technology?

5. Force {encourage) industry to advertise this aspect.

Ask engincers to tell about this aspect.

5. The speed of technical advanceiient has snowed people. They are now

blaming technology.

6. Hopes are built up--as in the accomplishments »f the space program.

‘This maxes people feel anything is possible.

IV. Media give distorted picture of the facts.

How can we reach the media?

Advertising media are aimed at children, and are treating people as ignorant.

The antidote is personzl contact.

It was suggested that vou can always pull the plug on the computer. You
destroy myths by personal contact. The younger genere.ion may not believe in
these iy ths,

V. The Image of Enginecring
You might give a course to journalists on what technology really is -as at

Texas.

You could have seminrs for people in media -to cxplain about technology.

Science reporters shoula ve informed.

Shonld engincers and scientists go for double degree in enginecring and
writing?

7z



Difference between people causes gap, ie.. verbal or numerical under-

standing,
A difference between our society and USSR is that profit is not required in
USSR,

Are there any engineers in Congress?

Colleges are concerned too Hittle with basic understanding of real world.
Engineering should put in its input.

The unemployment of engineers may help this, with engineers taking jobs in
schools. (Engineering doesn’t have a professional identity. The engineering role 1s
confused - as garbage pickup.)

People blame enginceers for being aloof from their profession. The conditions
of work are complex. Engineers don’t work directly with their public.

Engineers are poor communicators.

The public doesn’t know what engineers are. They are confused by various
other categories who are called engineers.

Fagineers don’t tell their wives what they do.

The present public reaction is against all technology, not engineers alone.

How many points did we get from showing space program on TV?

In the magazine St. Nicholas there are articles on *Men Who Do Things.”
Maybe Life could do this with articles on *Women Who Do Things.”

Have we told them how much fun we have? We don’t get the idea to people
that engineers are human.

What do we say in response to the question, *What do engincers do?”’

We don’t paint interesting pictures: Bioengineering is, for instance, very
attractive but we don't publicize it attractively.

Engincers build tools. Man uses tools.

The relevancy to society is important to youngsters. Have to shov them
where they fit into the big picture. (This is a problem for the engineering
students we do get.) Must start with things they know.

How many engineers are wiiing to do this? We must be doing it, not
expecting others to do it Must sa rt already. That’s important.

The need for communication is important.

Do we need to cross pollinate writers and engineers? (difference between
need and demand) (Problem of journalists not going to journalism school)

VI. What new ideas do we have?
1. Education of children (family attitudes, curricula, environment, counsel-
ing).

2. Mass media ~cducation of journalists.

3. Speed of technology and level of expectations.

4. Philoscphical shift from “doing’ to “being” orientation.

Different motivation—-profit vs. other.

How can you csplain to the housewife the ramifications of poewer

production?
VII. Paossible Solutions
I. Communication
a. Person to person.
b.  Journalists - give engineers course in journalism- too 1y engineers
don't know what the public wants.
¢. Engincers must learn to communicate. They can’t expect someone
clse to do this. Why can’t engineering schools do this?
2. Education
3. Political action—-we must change things that lead to this state of

. affairs--perhaps thiough legislation.
LS

. Legislation
EMC a.  About cducation inot a state responsibility ).
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b. Too much to expect uniformity.
No d.scrimination between human beings.
d. More emphasis on cthical practice of engincering (responsible for end
product).
Engincering has been taught amorally.
f. Have engineers work more in public interest-—as pressure groups for
community service.
g. More participation in community. Make profit motive work, as make
it profitable to be clean.

SWE* in the Bay Area have undertaken responsibility for educating women
and girls in ““Yhis 1s What 1 Do ™ {personal contact).

Look at the influence of one man, Ralph Nader. Nader's message —look
what's happening to vou instead of Jook what I do. This message is important.

American Academy of Scicnce holds lectures--kids inierested, attend
Saturdays.

Consider the Ford safety campaign re the airbag. The objective is to inform
the public with advertising.

Companies can do a lot to inform public. How can we get this to be for
pubiic consumption?

Can we establish clear goals that are reachable?

The influence of parents on carcer decisions is important. Mothers need to
know what engincers do.

The basic family group should be educated. Engineers can turn poople
off - 50 need caution.

With the complexity of socicty, we don’t know how to teach things.

For exampic, could we construct and operate « hospital for reasonable cost?
Or re political problems-interstate compacts require 7 years. Could we find out
how to do this in less time?

What feasible projects could we do? How can we reach people? How many?
What community service can we recommend? Should we recomniend education
of journalists?

We must be realistic in our time estimates, and identify what'’s possible
realistically.

Why not have a series of films (free use of theaters) with quality items on the
ficlds of cngineering, or at home on TV?

The problems with this upproach are:

I. Getting money,

2. Obsolete soon,

3. TV education can be shown at any time.

Our society has achicved by means of prototypes. Cultural gap exists because
of publicity, Can we show individuals doi=g their thing? :

Truth in advertising.

Not just the image of engineering--it is the philosophy as well. Not just for
engineers, also technicians. Engineering 15 not scen in its true light by the public.

We need the value of definite goal which we can tackle. We need a definition
of what engincers do (written by engineers for enginecers). We need a simplified
explanation, written up as a guidance tool.

Who is socicty? What are we trying to tell people? Unless the world can
understand and use technology to best advantage of man, we've failed. Children
are going to know about science. What happens to them by the time they're

wdv to go to college, LEducation bores them. People with different concerns
can’t commmunicate with each other. Teach them *It’s Their Thing.” We neud to
know how to communicate at the appropriate level, at censory level.

[0}

o]

EMC *Sodiety of Women Engineers

Aruitoxt provided by Eic:
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Sesston 2

(Note: Roman numerals refer to persons speaking: repeated numerals do not
correspond .}

In this section the Chairman asked cach one to describe some specific project
to propose to the group--**to bridge the gap.”

1. Communication

3-level communication plan

I, LEach one reach one.

2. Women engineers make themselves available for talks to non-prefessional
groups.
Technical society publications should be, oriented to social concerns.
Should also give attention to informing mass media to help public
snderstand what’s going on.

lee committee of I-l]CI to provide material for such contacts.
I11.

Have to work with bouk publishers re image they give children. To make
things more relevant o world of today regarding enghieering problems. To moke
clear the woman’s role in our changing world.

V.

We must consider things which give engineers a good image. Bring family and
friends into plant -hold an open house. Make it more interesting and fun. Bring
mommy and daddy into school to tell what they do and why they enjoy it
Open offices o voungsters (including vour own family).

Tesay contests.

oricntation for wives - teas.

Pussycats on the go showing new places and things on Saturday morning
TV.

V.

Communications most engineers can’t write. Hold an lingineering Founda-
tion conference on the preparation of written materials (TV or sample speeches)
to help tell the story well,

V1.

SWE should perhaps trv to place as many women as possible on faculty of
different departments of schools. Also, engineers must display a willingness to
communicate with their wives.

VL.

Education 1s important. Perhaps contact 1']‘](]1 members to make materials
more available. Develop visunal aids to use In community to bring to young
people.

VL.

Since radio stations are required to devote time to public service, give them
materials to present re women in engineering. Magazine section of Sunday paper
might mciude relevant articles.
iN. .

ASEE® could add emphasts on wriing for non-technology laymen to
engineering curricula. Might suggest a series of assignments in Freshman English

| B . . .
Engineers’ Joint Council.
<
“American Society for Engineering Education,
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for scientists and engineers, or Professional Orientation in which students are
H H 1 n N e M. . Pl M N -
requircd 1o expiain o todimival piojoci to favecn which would Lo graded by

lavimen. We must emphasize clarity in non-technical writing.

1. Courses should he in commnnication, not in wechmcal writing. There is a
failure on our part to communicate. 'Fhe spoken word is important.

2. Should teach engincers more of social cesponsibility for their work.
Lmployee should have some outlet for complaints about employer. Perhaps an
Ombudsman setup on the federal tevell We need the wherewithal for social
responsibility,

XI.

Reach students through mathematics and science teachers at jumor high
school level.

Engincers and women eugineers should be availuble, as for example at PTA
imcetings. We should include the organizations parents belong to, as in the lower
grades where mothers come in, to change attitudes.

Write articles for widely read magazines about enginceering and the role
women can play. .

SWE could invite parents and children as guests.

Science fuair scholarship or award to women participants.

XII.

Encourage legislution to probibit use of title engineer except for real
professional engineers. We should professionalize onrsclves.
XIIL

Fducation. Over long range need to consider ways to upgrade elementary
and high school teachers, Erase ignorance factor between careers. This could be a

joint engineering and cducation project to change curriculum.

NIV,

Join homan race  cach one get involved where you fit best ~local, township.
churdh, school board. Do get imvolved.
XV.

Education. Try to influence, even if not casily done. Develop a unit of work
and have it introduced to schools at different levels through state departmens of
cducation, througl, AL ete.

XV,

Communication with the people who get word from us. That human hte
doesn't matter is the interpretation youngsters get. We need personal commit-
ment that shows you care about youngsters as people, and then as an individual.
NVIL

One clement missing  most projects require a budget.

Cuan get out as individual and talk to various audiences. Association {or
Computer Machines has voluntary speakers {lecture) bureau. SWE could do this.
People have to work 1o learn to talk to particular avdiences. Get examples that
meet the minds of the people you're talking to. As, tell them man can pull the
plug on compnter if necessary.

XVIIL.

Liberal aris colleges are a good place to try to reach. Colleges might bring in
speakers for orientation type program (there is a problem of funds, however).

Perhaps develop an internship program--several hours per week working with
somcone where their interest is. Example of advertising you can do-Women's
Bureau pamphlets.

XIX.

this is the profession’s concern and business® concern, Possibility  of
prof-ssionals working swith industry to attack communication gap. Work
tog ther to attack it,
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XX.

Education teaching engincering concepts to increase technological literacy
among arts and science and pre-colicge students.
XXI.

New York section of SWE held a students night, with students and their
parents and friends invited. Free dinner and program. To promote interest, write
to schools and get names of students. University of Tennessee student chapter
sponsors a sub-student chapter of ACM at the high school level.

XXII.

Hold a seminar for newspapermen.

We have a problem of ideology. Society doesn’t really understand what
technology is. Technology has not demonstrated its intellectual place in the
university,

I. Goal -establish 10 professorships of engineering and philosophy  or
design training for it - to teach interface between technology and society.

2. Forideology, we need intellectuals and also activists to diffuse ideas.

Engineering would have much going for it.

Demonstration teams would be an active approach.

Volunteers for good use of technology.

If every participant would commit herself to do something for the
communication problem, it would make a significant impact.

Discussion

We can't reach people at the university level, it must be community.
We need some  central  clearinghouse  to assemble materials, as  Joint
Engineers' Council.
I1.
Talks on technology in general - women may have an advantage.
III.
We need a mechanism for outlet for complaints about companies’ practices
that discriminate against women engineers.
IV,
Could this be dore through professional societics? The engineer is both
employer and employee.
V.
Nider has proposed such a setup.
VI.
A government agency is not a good idea. It would be better to do this
through the professional society.
VI
Professional engineer registration includes ethics committee. We could bring
in complaints by engineers. Can find out informalily through professional
societies who, or which company, is beb ving amoraliy.
VIII.
An example of amoral behavior is pre-pension plan -layoff..
Summary
1. Communication - professional societies. individuals, conference teaching,
2. Communication must be total involvement, must be concerned with
communicatee,
3. Social responsibility - attempt to generate mechanism for--cthnics com-
mittees.
4. Professionalism - need for concept.
5. Intellectual —make technology fuller part of our society.
6. Combine all these as action mechanism--clearinghouse.
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Waorkshop Ul
Womer as Engineers
Chairman:  Elaine Pitts
Co-Chairman:  John B. Parrish

Recorder:  Meredith Moorchead

Participants:

Julia T. Apter Madonna Hardie
Andrew AL Arentz, Jr. Allred C. Ingersoll
HLG. Arvibur Meredith Moorhead
Paul E. Bartdett Nancey L. Nilun
Despina K. Boinodirts Mary G Ross

L.D. Chipman Herbert B Sheldon
Nancy Fiwzroy Robeirt W. Smith
Dounna C. Frobreich Patricia AL Zeman
Joseph L. Grier Mary Ann Zimmernum

Workshop 11, just as Workshop 1, also provided bhackground for the

program-uction workshops by considering the outlook for women as engineers in
terms of negative and positive cconomic  {actors, opportunitics, changing
attitudes and contributions of womer,

1.

A

Negative Factors

A. Current unemployment of Professionals.

B Top management has changed but this is not generally refllected yet
down the line among suvervisors and recrniters.

C. Lack of knowledge of “new’ engineering epportunitices.

D. Financial crunch universities and industry.

Positive Factors

AL Engineering “New Look."

B. Evidence of positive action in industry, government and universitics.

C. Increased interest among ugh schools and women entering colleges.

1. Growing public awareness thut environmental and social problems need
the contributic ns of engineering and science.

Y. Many old myths about women in engineering are disappearing.

F. Wonien will need to break away from traditional concentration in
teaching .

Balance

Favorable factors outweigh unfavorable.

. Conclusion

“The Time Is Now™  for women in engineering.
Recommended Resolution* s ““Bridging the Literature Gap™

Inasmuch as 1t is the considered judgment ol this Contference that
talented young women in secondary schools or beginning study in higher

* Resolution passed by the Conference.
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institutions should give serious consideration to engineering as a carcer tield,
and,

Inasmuch as there does not now exist any single, in-depth voalume tha
provides isight into the careers of women as engineers,

Be it resolved that this Conference recommends the development of such
a volume and will provide all possible support to thet end.**

Be it further resolved that one or more individuals be named by the
Co-Chairmen to explore the possibilities of developing said volume through a
“Workshop. Carcer  Writing Conference for Women Engincers.”™** The
objective of this conference would be to bring together outstanding women
engineers from all the engineering specialities in industry, government and
academia and provide them with the tirue and the means for cach to dictate
a detailed individual report on such career aspects as:

1. How they became interested in and learned about engincering.
2. What problems were faced in obtaining an engineering education?
3, How did they obtain their first jobs?

4. What specific on-thesjob tasks do they perform currently?

5. What have been the major satisfactions in engineering work?

6. What have been the major disappointments?

7. How have they accommodated to work in organizations dominated

largely by men?

8. Has the latter fact been a cause for discrimination or difficulty?

9. How have they combined carcer and family responsibilities?
10. What are the problemns involved in taking time out for child-raising . . ..

how difficult is the return to career?

Il What particular qualities do women need if they choose engincering as a
carcer?

12, What opportunities for advancement cxist for women in the profession?

13. Would they recommend engineering as a career for youny women now
exploring career options, and if so, why?

“+Editor’s Note: As of the date of going to press, Professor Parrish had made considerable
progress on Whis project.
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Workshop 111

A Program for Effective Participation of Women in
Engineering and Other Teclnological Activitios in Industry

Chairmuan: Grace M. Hopper
Recorder: Mary G. Sohler

Participants:
John D, Alden Ruth A. King
Andrew A, Arentz, Jr. Marion Monet
Betty Lou Bailey Mary Ross
Despina Boinodiris H.E. Sheldon
L.D. Chipman Robert W. Smith
Nancy Fitzroy Mary G. Sohler

Workshop 111 was devoted to considering five areas of employ ment practices

in order to ascertain current and changing practices in industry and to make
recommendations for bringing about the effective participation of women
engingers in industry. The five areas were as follows:

1.
2.
3.

Al
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Problems inherent in recruiting, hiring and on the job training.

Placement of persons and periodic review of placement.

Career development, management training and availability of classes for
professional advancement.

Advancement opportunities.

Sp. - ial problems, such as part time work, attendance at seminars and
conventions, and membership in professional societies.

Summary of Conclusions
A. Regarding recruiting policies and procedures:

1. Untrained personnel are not recruited but are hired “off the street.”

2. Technicians are recruited at technical high schools and junior
colleges. The number of technicai high schools is decreasing quite
rapidly, but junior colleges and community colleges are increasing
and providing the technologists and/or technicians.

3. The credit given to, or based upon, military service expericnce varies
depending upon the classification of service school attended and
subsequent working experience while in service. Recruiters do have
available information about service schools; but since the schools are
not accredited, no precise value can be placed upon the proficiency
of the graduates.

4. Large companies send recruiting teams to all colleges and universities
—small as well as large, women's colleges as well as men's. At the
present time, some companies do include women on the recruiting
teams; more companies will when qualified womea can be found to
fill the positions.

B. Regarding hiring policies and related topics:

1. Hiring procedures vary greatly. In some companies the personnel

department does the interviewing; in others, the unit or section
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D.

supervisor - or  department  manages  interviews  the prospective
cmplovee,

Many companes emapleying both husband and wife will transfer both
at the same time. This informatior should be made known to voung
women gradaates by recruiters or the versonnel department.

There s available a nation-wide placement burean, the GRAD
svstem, which individuals may joi and compinies mayv contact for
needad ctuployecs.

Regarding placement:

I.

Conmpanics, especiadly the larger ones, are attempting to place women
in posittons where opportunities for advancement are available.
However, there are still pockets of prejudice in afl companies. This
wis agreed upon by all in the workshop,

Regarding job training, management and advancement opportunitics:

1.

ot

I many companies, advancement and traiming problems are common
to both men and women. Sometimes, when given the opportunity to
advance to management through training courses, women choose (o
remaan on a non-management level, Advancement to management
must be actvely pursued through the expenditure of time and effort.
Attitudes toward women in management vary within a company
from one management level to another. Individuals on the upper
levels know that womean mwst he placed in management positions
ard scek to do so. The major problem lics with prejudice at the Tower
ievels, There is no one clear-cut solution to this problem which must
be solved by cach individual company through education of the
lower eschelon supervisors. .

Though government demands that industry  advance women in

or desiring to advance to managenent.

Intership  programs  which lead (o rapid advancement in many
companies include women, but many times such a piogram, which
may include temporary relocation, is difficult it not impossible for a
muarricd woman with a family, Therefore, she must choose between
Fiemily and professional advancement 1o management.

Pregnancy  leaves and  workmg  resuiations are becoming more
flexible, and managment is jcarning to adjust to such absences.
Positions are cither kept open or similar positions are available when
women return from pregnancy leaves.

Regarding specizl topics:

1.

Women who are unable to work fuli time because of family
responsibilities can do engineering of ceraain types in the home, c.g.
consulting work.

Occusionally  a company  will allow  flexible working hours--for
mstance, a 30 hour week instead of the 40 hour,

Women with common engineering backgrounds and who arce unable
to work full time can and do form into groups for working purposes.
By joint cffort, full work assignments can be accomplished. The
types of work pertormed by such joint effort must be those which
can be done away from the plant «1v Comapany, ey, programming,
consulting, rescarch. ete. One such group of 30 programmers in the
Boston area bas formed a very successtful organization,

During times of {ull employment, many companies will employ part
time workers.,

Companies more readily send men rather thun women to conven-
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tions, seminars, ctc.: though at th- present time, attendance is
declining because of the economic situation.

II. Recommendations
A. Companies should be advised an i1 encouraged to:

1.

-

w

© o~

10.

Inform students of the hiring policies and personnel practices of the
company.

Hire husband and wife teams.

Work toward removing all pockets of prejudice at all levels.

Consider pregnancy as a temporary disability and retain positions for
the returning employee.

Appoint an ombudsman or someone in an equivalent position to
handle those personnel problems which must be solved by someone
other than the immediate supervisor.

Print and make available to employees personnel policies.

Establish day care centers for the children of working employees.
Give part time employment to available workers

Even during times of economic depression or recession, send
cmployees to seminars, conventions, etc., in order to disseminate
and/or recc.. = information concerning new developments and ideas.
Have specificully trained personnel management cople who are
knowledgeable about the corporate personnel policies,

B. Women who are discriminated against should be urged to take corrective
action, first on an in-plant level, or if this procedure is not effective, on a
higher level through government channels.
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Workshop 1V

A Progran for Effective
Participation of Yo Eugineers in Govermnent

Chuirman: Avminta ). Harness
Recorder: Patricia Anne Zemun

Participants.

Harold G. Arthur Catherine I Proctor
C. Ame Bennetch Irene W, Sharpe
Barbara G, Fox Renne R. Stone
Jacquehne GoGuiwilliyg Patricii AL Zeman
Mudonna Hardie Mary Ann Zimmerman

Bette AL Krcazer

Workshop IV outlined some of the key problems concerning women
cugineers i government amd suggested sohrdons  that wonild be cffective
throughout the s, stem.

L. General Comments on the Workshon

A, The primary vadue of this workshop was increased understanding on the
part of cach member concernii g the multitude of differences that exist
in employvment practices amo=g the various agencies of government, and
therefore  the difficalty of proposing single solutions to common
problems. It was discovered, among other things, that no two agencies
have exactly the same procedures or methods for implementation of
broad *top level” guidelines. This is 1rue even within various depart-
ments of the same ageney. There is not one identically administere.d
Federal Civil Service System. This fact, more than any other, influenced
workshop discussions. Therefore a sevious attempt was made to identify
general problems wnd recommend actions that would be applicable (o
any agencey

B. Beoanse the members frequently found lack of knowledge hampered

discussion, other Conference attendees who were ¢ nsidered experts and
some ol the guest speakers were invited into the workshop to “testify ™
This was of significant assistance, but unfortunately such experts could
not always he contimiously present during the entire Conference,
I, The Problems Considered by This Workshop
AL Attracting more women into government
I. This problem is not limited {0 women- il student engineers are
rehictant o enter government when industry is hiring. This is better
than in the past, Young engineers now receive comparable or better
sturting salaries than in industry, /m the Federal agencies. States are
still below industry and cities and counties are in between.
‘Fhere are problems in attracting new engincers when we RIF# older
ones. Long time plinning, however, requires “new blood' to be
brought in at regular intervals,

*Reduction in Foree




3. The best method of attracting new graduates is to have attracted
them carlics; i.e., through student trainece and summer hire programs
and through cu-op programs with colleges and universities. Both
programs, however, require good supervision and interesting jobs.
Prospective employees can be *“‘turned off’" as well as on.

4. The Federal recruiting program is not satisfactory. There seems to be
no long-range plan and salesmanship is poor. The entire program
necds updating. The Dictionary of Occupational Titles used in
recruiting (primarily by non-Federal agencies} is badly out of date.
Updating action by the Department of Labor is recommended.

B. Increasing opportunities for women already in government.

1. It was generally agreed that the recent (May 1971} Presidential Order

to Federal Agcncies which requires them to look within their

agencies to promote women and to insure equal rec-uitment of
women may eliminate many of the discriminatory practices now
found (both overt and covert) in Federal agencies. The Order is too
recent, however, to fully judge its effectiveness. Only passage of the

Equal Rights Amendment will solve the problem for all agencies—

Federal and non-Federal.

2. Many government personnel, particularly in the middle management
areas, take a ‘“‘don't rock the boat” attitude toward equal oppor-
tunity problems of women employees. Too many women also take
this attitude and don’t even try for advancement.

3. Veteran's preference rules generally work to the disadvantage of
women (because more men than women are veterans) but such rules
are National policy and are “sacred cows.™

4. Information concerning the Equal Employment Opportunity
program (Federal) is not widely disseminated. Even the Coordinator
has a hard time receiving information. The newness of the program
may be the reason for this. Tracking action by the Federal Civil
Service Commission is recommended.

5. It was generally agreed that women must let management know that
they are interested in advancement and must look into all oppor-
tunities themselves. *'If she doesn’t care enough to push her own
career, she doesn’t deserve a promotion.”

6. The manner in which the Merit Promotion Program is implemented is
sometimes less than fair, but competition is tough and women have
to be prepared to compete.

7. Academic and management training programs are available in some
form, varying from formal programs with participants identified by
the agency to programs dependent upon the individual employee’s
initiative. Ttaining is generally available to women, although:

a. Supervisory training has been denied to women engineers and
scientists in the city government agencies represented.

b. Training programs requiring field activity are frequently denied
on the basis of rough terrain, bad language, etc.—more in Federal
than City Government.

It was agreed, however, that the sample size of this group was too

small, with too nairow a scope, to really detcrmine if women are

generally discriminated against in this area. This problem would also
be resolved by passage of the Equal Rights Amendment.

Q 8. Top management necds feed-back on problems; i.e., raise a fuss if
E lC discriminated against. First line supervisors will resent this action
however.
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10.

12,

14.

One way to overcome discrimination is for women to gain the
respect of contractor personnel with whom they work. This will
feed back to their own management personnel,

deing a trail-blazer makes it casier for the next person but doesn’t
gain much for yourself.

Firin direction is nceded from the top, with specific instructions
/directives on what can not be denied to women, Although various
Orders, Amendments, ctc. now cover these in general terms, an easy
to read list of *‘cannots,”” such as *‘cannot deny employment because
of required shift work, travel, ctc.,” is needed for working level
personnel.

Management necds an open door policy on complaints and grie-
vances. Some agencies have responsive grievance procedures while in
other agencies, processing a grievance may take two years.

Most government personnel departments serve neither management
nor the employee. If an employee receives an unsatisfactory answer
from personnel, the employee should go up the supervisory chain to
confirm or refute the information.

The Federal Women's Coordinators should be responsible for
informing women employees of their rights, as well as acting on
gricvance matters. Whether or not they can properly do this depends
on the number of women they serve as well as their position. Some
agencies have F.W.0.'s in high level positions full time and others at
low grade levels and serving part time. More specific direction is
necded concerning the criteria for implementing the Federal
Women’s Coordinator Program.

. Provisinn for part time employment (less than eight hours per day

and possibly less than five days per week) in various government

agencics would be highly desirable. Such employment:

a. could not apply to all agencies because of special work
requirements but would be ideally adapted to computer npera-
tions and laborztory test activity.

b. could only offer limited career advancement.

c. would be ideal for present full-time employees who would like to
start a family, as well as for the engineer who wants to return to
the work force after raising a family.

d. would require changes in manpower position ceilings and/or
policies. Management would not give up a full-tirne position for a
half-time position but might accept two half time employees
against one position. Such a federal program is now possible, as
temporary employment, but is not widely implemented. (A
study of this problem in depth at all ievels of government would
be highly desirable but would be quite costly and difficult to
implement.)

The role of the woman engineer in making her government agency more
responsive 10 social needs.

1.

(L]

Each engineer in government should become involved in community
activity —lending technical knowledge and advice on community
projects such as highway projects, new sewer systems, etc,

Engineers, particularly women engineers, need to make a personal
commitment! to inform the community of how technology is relevant
to the needs of society.

Engineers must reaffirm their moral responsibility to ensure that
proper regard for the safety, health and welfare of the public be
given full consideration in the solution of technical problems.
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IIl1. Recommended Resolutions: *
A. Be it resolved that thisConferc ¢ endorse the proposed Equal Rights

Amendment to the United Sta.. Constitution, which would provide
that “‘Equality of rights under the law shall not be denied or abridged by
the United States or by any State on account of sex,” and that individual
engine.rs be urged to express their support to their Congressional
delegation.

Be it resolved that women engineers make a personal commitment to
inform the community of how technology is relevant to the needs of
society.

Be it resolved that Federal and non-Federal Civil Service Commissions
facilitate part time employment in Government.

Be it resolved that women engineers be encouraged to provide feed back
f their problem to top management when necessary for solution.

*Resolutions passed by the Conference.
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Workshop V

1 Program for .
Inereasing the Effective Participation

of Women Engineers in Fducation

Chairman: Alfred £, Ingersoll
Co-Chairman: Julia T, Apter
Recorders: E. Booy, DL Frohreich, L. Greentield,

N. Nihan and B. Pollak

Participants:

\
Emmy Booy Meredith Moaorhead
Amogene I DeVaney Naney 1. Nihan
Donna €, Frohreich John B. Parish
Lois B. Greenfield Betty L. Polluk
Joseph L. Grier Ciu oline Precee

Worshop V addressed itself to five main problem areas. Extensive and
encompassing recommendations for programs and action that would greutly
increase the effective participation of women in engineering in education were
nmade, together with suggestions for means of implenentation. The five arcas
considered wers:

1. The empioyment of women in engineering facultics.

2. The promotion of women faculty members.

3. The presence of women in policy-making positions in universities.
1. The effect of the misleading image of women in enginecring.

5. The low enrollment of women as engineering students.

'

Problem Arca [: Insufficient Number of Women Hired for Engincering Facultics

Recommendation:

L. Create part-time  faculty positices on tenure track, requiring teaching,
rescarch and service with proportional sulary and tewure credit, e.g. 10 voars
at half-time for half pay would yicld five years credit toward tenure.

2. Place qualified women on committees responsible for new appointments. If
properly qualified women are unavailable from within the pertinent
academic unit, obtain them from related disciplines or institutions.

3. Whenever a faculty position is open, the appointment committee will, before
the position is filled, investigate qualificd women and ensure that they
receive full consideration.

k. Professional societies appoint qualified women to panels availible for ECPD
{Engincers” Council for Professional Development) acereditation  visits.
Chairmen of ECPD accreditation visits include on their tcams women from
these panels.

5. Professional socicties nominate andfor appoint qualified women o the
Fducation and Accreditation Committees.

6. All accreditation visiting teams ask direct questions regarding stutus and
participation of women on the faculty

o~
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Society of Women Engineers join FCPD.

Eliminate nepotism rules as applied to engincering faculties and present to 1
applicants and candidates written evidence that nepotism is not a considera-
tion at that institution.

Present to all applicants and candidates a written statement that women are
considered on the basis of qualifications alone and there is a single salary
scale and equal opportunity for advancement for all faculty.

Means of Implementation:

A

C.

Publish annually an updated list of engincering schools having women
faculty. List names and departments of women faculty and number of
women students in the school or collcge.

Prepare article for fournal of Engincering Education {American Society for
Engineering Education) illustrating influence of women faculty on recruit-
ment and retention of engineering students. .

Distribute the foregoing list and article to all deans of enginecring and their
provosts and presidents.

Problem Area 11: Inadequate Promotion of Women Faculty to Advanced Ranks

Recommendations:

1.

Promotion review committees include qualified women. Where qualified are
unavailable from within the pertinent academic unit, obtain them from
related disciplines or institutions.

Review status of all women faculty now in engineering schools to assure
equity in salary and promotional opportunity.

Review activities of all women faculty in engineering schools to assure equity
with respect to teaching, service and research and opportunities to gain
experience in such activities toward promotion and tenure.

Problem \rea Il1: Insufficient Number of Women Faculty in Policy-Making
Positions

Recommendations:

1.

2.

Place qualified women at all faculty (and student) levels on search and screen
committees.

Distribute. a flyer including a list of people on the search committee,
designating the chairman, describing the needs of the institution with respect
to the position open and calling for unsigned nominations.

Problem Area IV: Generally Misleading Image of Women in Engineering

Recommendations:

1.

Women engineers and college administrators be aware of the danger that
isolated women on engineering faculues, while giving the outward appearance
of an open policy toward women, may in fact be evidence of restricted
opportunities for women.

Professional socicties nominate or appoint women to all professionally
oriented committees of ECPD.

Means of Implementation:
A. Write to Cattell Press to change title of ‘*‘American Men of Science,” to

“Directory of American Scientists.’

Problem Area V: Low Enrollment of Women in Engineering Schools

38




Recommendations: .
I. The conference group authorize distribution of the attached recommendas-
tion to 'l deans of engincering.

Recommended Resolution on Women Faculty m Engineering Schools: *

Whercas the employment of women engineering faculty members is the clearest
idication of a positive nstitutional policy toward women in engineering, and

Whereas it has been demonstrated that women engineering faculty have  a
positive influence on the recruitment and retention of engineering students,
especially women students, and

Whercas many  qualificd women are overlooked for possible appointment to
engineering facult, or administrative positions or, once appointed, are too often
restricted in promotional opportunitices,

Now therefare be it resolved that this Conference urge ali engineering schools to
give full consideration to the appointment of women to faculty positions, based
on qualifications alone, with single salary scale and equal opportunity for
advancement a d specifically rejecting any consideration. of nepotism.

Be af further resoleed that all appointment, promotion, acereditation, search and
screen committees include qualified women and, if none is available within the
pertinent academic unit, that they be obtained from related disciplines or
institutions.

Be it stidl further resolved that part-time faculty positions be created on tenure
track, requiring teaching, rescarch and service, with proportional salary and
tenure credit.

Recommended Resolution on Forollment of Women in Engineering Schools: *

Whereas the enrollment of women students in engineering schools has increased
over the la.t ten vears, but is still fur below an acceptable level,

Be it resolved that the Sieering Committee of this conference authorize wnd
encourage distribution of the attached specific recommendations evolved at this
Conference to all deans of engineering schools for implementing a program for
recruiting and retaining women students in engineering programs.

Be it further resolved that this conference encourage the Society of Women
Eugineers to make annual mailings requesting from all deans inform: tion about
the effectiveness ot their efforts to implement these recommendations, and to
provide accurate enrollment and degreesgranted statistics bv «ex.

)
E \l‘C‘Rcsolulions passed by the Conference.
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Recommendations for lncreasing the Nuniber
of Worien Engineering Students

AL Appoint a Coordinator
Appoint someone to the faculty of the School of Fngineering to coordinate
recruiting <nd retention efforts aimed at wonen students in enginecring.
Such a person should be;
I. Interested in encourdging women to enter engineering and in providing

attractive role models. \

2. Preferably a woman faculty member or other womuan attached to the
engineering school, e.g. avademic advisor, assistant dean, or administra-
tive assistant (not a sceretary), if a faculty member cannot yet be found,
These responsibilities should  comprise a significant proportion of  this
person’s work-load.
Necee
activities.

B. Remove Restrictions

ssary money  should  be allocated for recruitment and retention

1. Revise all admissions policies (o climinate discrimination against the
admission of women students into the sthool of engineering.

2. Review financial aid policies to see that women engineering students are
given equal consideration for available finencial aid.

C. FEstablish Scholarships \
Seek additional funds to establish scholarship, grant, and luan support for
women students majoring in engineering.

D. Provide Engincering Experience
Provide opportunities for women students to gain experience in engineetng-
related jobs:
1. Hierease opportunities in coopeiative programe.
2. Provide on-campus jobs related to engineerir 3.
3. rfistablish summer job programs for women.

Y. Pulicize Opportanities
Publicize opportunitics for women students in the ficld of engincering and
stiate the conic ™ willingness o enroll women students,
1. Pubhiony materials made very attractuve and continually updated
a.  Pamphlets availuble from the Women’s Burcau
b. Pamphlets available from the S.W.E,
¢.  Develop new materials dealing with your particuiar school

2. Include photographs of women students and faculty in engineering
school catalogues and other publications.

3. Revise the college’s published materials to use the words “he and she”
when referring to engineering students.

4. Establish summer institutes on vour campus to introduce high school
girls to engincering and offective role models.

F. Identify Potential Women Students
Potential women students can be sought from at least four sources:
I. Students expressing interest in vour college or university
4. Women students who have already submitted applications to your
college and who have high math scores on the SAT or ACT tests.
{College admissions offices should have SAT or ACT scores avail-
ablel}
1. Women who have applied 1o your college and who state an iiterest in
Q arry of the following majors:
E lC Math, physics, chemistry. biology, geology, computer scicncees, other
physical sciences: math teaching, physical sciences teaching: pre-med
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and pre-laws as well as engineering.

v aptitude and/or interest (but who have not yet

expressed an interest inapplying to your college)

a.  High school girls who score high on the math portion of the National
Merit Scholarship test.

2. Students with neces

b, High school girls who indicate an interest in engineering, math, or the
physical sciences when they take the National Merit Scholarship
tests,

. Aligh school girls recommended as having outstanding records in
math and science or having strong math-science iaterests. Such
recommendations can be solicited from high school math and science
teachers and  counselors, (College admissions offices can supply
matling lists of high schools.)

d. High school girls participating in state and local science fairs,

3. Women alread- enrolled in your coltege and who might be secking o new
major

a. Math and phsical sciences major

b. Math and physical sciences teaching majors

. Undecided students

d. Students recommended by the Dean of Women's Office

4. Transfer students from community or other colleges

G. Contact Potential Students
Send letters to prospective students encouraging them to apply to the school
of e¢ngineerg and providing information on enginecring as a major subject
and as a career,
Such letters might contain:
I. Names and addresses of crrently cnrolled womnen engineering students

who would be willing to write to high school girls.

20 Names and addresses of women enginecring faculty members willing to

reply to students’ inquiries,
3. Applications e engineering scholarships for women,
H. Plan Follow-up Activities
For high school giris who respond to this initial letter, various follow-up
procedures count be employed:

1. When several girls reply from the same high school or the same aity, plan
a visit to the high school by engineering students and o facuity mentber
(preferably female) to contact the girls personally
Invite students to visit campus and offer to plan visits o classes and to
arraitge interview with engineering students and faculty members.
3. Send personal letters of reply to inquiries from women students.
4. For students living some distance from the university, ask engineering
alumni to make personal contact winh interested students.
[.  FEstablish a Retention Program
“stablish a counseling and retention program for women enrolled in the
school of engineering.
1. Organize special orientation programs for women engineering stuaents.
2. Sensitize all academic advisors dealing with women students to the
special needs and potential problems of women students majoring in
engineering.
3. Establish procedures for following the progress of all women engincering
students throughout their college careers and beyond.
4. Make cfforts to see that freshman women have an opportunity to know

Q other freshmen and upper class women students in engineei ng.
E lC 5. Publish an annual dircctory of all undergraduate and graduate women
;
e engineering students and women engineering faculty members.
Arunet providsd enc | g g g )
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6. Make an active effort to educate your own engineering fuculty and other
engineering students to the aceeptability and desirability  of having
women engineers,

7. Retain and call atiention to effective female role models for the women

students.

Al institutions keep accurate statistics by sex on enrollment and degrees
granted.
4



Workshop VI

Recaptulation: The Society-Technolosy Gapoand
Weonen i fongmeering

Chairman:  Andrew AL Arentz, Jr.
Recorder:s  Mar G. Sohler

Participants:

Jolin Do Alden Ruth A. King
Andrew AL Arentz, Jr. Marion Monet
Betty Lou Batley Alary Ross
Despina Boinodiris H. L. Sheldon
L. . Chipman Robert W. Smith
Naney Fitzroy Mary G. Sohler

After completing the tasks outlined for Workshop 1H, the members of that
Workshop formed Workshop VI in order to pursue further some of the general
issucs concerning the gap between technology and socicty, the role ¥ women
engineers in briuging the gap and the oppos tunity for women to excrcise their
role.

' The Questions

A. Should there be more wemen in engincering? 1f se, why?

1. Is the implication that women would be given more credence by
other women i explaining™ technology?

2. Is the implicavion that women are more sensitive to the needs of
socicty and  therefore, women cngincers will be the leaders in
“bridging” the gap?

B. Assuming that there is not equal motivation for women to enter the
technological fields ¢.g. engineering, what are the causes and what are the
remedies?

1. short term

2. long term

C. Assuming that there is not eq.al opportunity for women to enter the
technological ficlds e.g. engineering, what are the causes and what arc the
remedics?

1. shortterm

2. lounyg term

1. Should women be included amongst the leaders in setting the prriorities
and gouls of socicty or at least be myjor participants in the formulation
thercof? If so
1. How can women in technweal fields help?

Do they need numbers to du so?
Do they need more status to do so?

2. If the answer is yes, how do they do so?

3. How can these women form a consensus sbout these goals?

E. Assuming that the gap is an cxpression of a dissatisfaction with the
quality of life with which technology has or has not provided socicty,

Q can technology “bridge” the gap?
E lC I. wiih a large proportion of women in enginecring ranks?
93
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2. with a better undcrstanding of *":e processes of technology by the
women in society?

I1. Summary of Discussion and Conciusions
A. Women Bridging the Gap

1. The generally belic ¢d fact that wome™ have a greater sensitivity to
the needs of society can be used to the benefit of all.

2. Women engineers can communicate with non-technically oriented
women concerning the nced for and problems of the products of
technology. Then the greater the number of women who have some
understanding of technology, the better these informed women
become as citizens, as voters and as users of the products of
technology.

3. The more women engineers there are to assist in the stimulating of
interest in and basic knowledge of technology the greater the number
of women who can be reached and informed.

4. Bringing women into the professicn will “*humanize’’ male engineers.
Men and women engineers working together t- “bridge the gap”’
and to inform the non-technically oriented can do more than either
men or women alone.

5. Means of *“bridging” the gap.

-a. TV programs

A. Independent producers might be interested in special interest
programs,

B. There are now some channels specifically for educational
programs and efforts are being made to have more so
designated.

C. Local school TV programs viewed in the classroon: can be
utilized to inform students.

b. Advertisements

A. Some companies already in their advertisements explain
technological prcblems in terms which the average
non-engineering person can easily understand. This is helping
to “bridge’'the gap. More companies should be encouraged to
do likewise.

¢. Speaking to women's groups

A. Women engineers should be encouraged to speak as often as
possible to women's clubs etc. taking the opportunity to
discuss and/or explain in non-technical terms some facet of
technology of interest either locally or nationally.

B. Motivation N

1. Motivation must begin at an early age.
2. A major problcm is the lack of technological information given to

teachers and female students in grades 6 through 10.
3. Women working in job levels below their capabilities need to be
encouraged to take courses and to advance to higher levels of
achievenient—even to the engineering level.
Girls need to be encouraged to make serious career plans since most
will be employed for many years. Those girls with aptitude and
interest in math and science need to be encouraged to pursue the
subjects and to enter the engineering field. Negative counseling must
stop!

5. Means of motivating

O

' a, Courses and programs

EMC 1. AIAA (American Industrial Arts Association) has very

bl
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helpful publications. However, since illustrations do not
include women, SWE (Society of Women Engine-rs) should
work with AIAA to incorporate women engincering informa-
tion into the publications.

ECCP (Engincering Concept Curriculum Project) - The man
Made World - is available from Brooklyn Polytechnic
Institute.

3. SME (Society of Manufacturing Engineers) has an excellent
course, but again women are not included in the illustrations.
SWE nceds to work with SME to correct the omission.

b Scholarships are available and girls skould be informed about
them.

¢. Since SWE represents all types of engineering, it is the logical
organization to contact and work with qualified girls through
Professional Guidance and Education programs.

d. Schools need to be encouraged to include girls in student group
tours of engineering activities.

e. Engincering per se must be considered as the profession - not
the individual types. This is most important!

C. Opportunity

I. There is not real discrimination against women entering the
cngineering profession.

In theory men and women have ecqual opportunities for
advancement.

3. In actual practice, duc 1o prejudice usually on the lower level of

management, opportunites are not cqual as a rule.

4. Conclusion: The engineering profession must be an “open’ one: it
cannot exist if certain people are excluded from entering or
advancing in the profession. The “closed” profession could turn
away both women and men who will not tolerate prejudice.

D). Setting the priorities and goals for society

Anyone with the interest and capability can and should h=lp set
priorities for society.

A professional person has a better chance of being a leader than an
uneducated person has.

3. An cngincering viewpoint is important; a management engineering
viewpoint is not necessarily more significant.

4. Conclusion: Engincering socicties fail to motivate their members to
participate in the activities of society.

E. Can technology “bridge’’ the gap?

1. Engincers must take courses in the humanities. This is essential to
"bridging”’ the gap! One group must understand the other—the
humanists and the technologists.

Women have credibility with the public - especially since women
make up 53 percent of the population at the present time.

3. Conclusion: Engincers should be encouraged to take courses in the
humanities so as to develop an appreciation for and knowledge of the
sociological aspects of society.

fll. Recommended Resolutions: *

A. Engineering should be promoted as a profession without regard to the

separate branches.

[

(2]

(2]

(2]

O
E MC *Resolutions passed by the Conference.

Aruitoxt provided by Eic:
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kngincering should be known as an cqual opportunity profession
without discrimination.

The Socicty of Women Engincers should be cncouraged to assist its
members to understand women's legal rights.
‘Technology should be promoted as a subject for all to understand.

All engineers should encourage young women with aptitude and interest
to consider entering the enginecring profession.
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voncluding Resolution
Proposed by David R. Reyes-Guarra and passed by the Conference:
Resolved that  the Conference impanel the Steering Committee and the
Workshop Leaders to present to the President of the United States, through

s Science Adviser, Dr. E.E. David, the recommendations and resolutions of
the Conference.
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Appendix A

A Post-Conference Newsletter

This Newsletter reports on the post-conference activities of the Henniker-71
participants, as well as other items of interest.

Editors: Vivian Cardwell
College of Engineering (Box 4348)
University of Ulinois at Chicago Circle
Chicago, llinois 60680/

Lois B. Greenfield

College of Engineering T-24
University of Wisconsin
Madison, Wisconsin 53706

Announcements

1. A follow-up conference is being planned for next summer at Henniker, July
16-23. Further information may be obtained from Al Ingersoll and/or Olive
Salembier, co-directors.

2. The 1971 Conference Preceed ngs should be published and available by May.
Herb Sheldon has been working diligently 1o raise the funds that will be
needed for this effort, and we are most grateful to him.

/

3. Mary Ann Zimmerman was seiected by the lllinois Society of Professional
Engineers for a special recognitjon award in the Young Engineer of the Year
contest. This was featured in ah article in the Chicago Tribune as “A Young
Woman Who Really Siops Chicago’s Traffic." Congratulations Mary Ann.

—— -

News and Notes P

In this issue, items gleaned from the rosponsés to the f:)llow~up questionnaire
will be reported. No attemps s berty made to be complete. (Especially since we
failed to ask for names from our respondents.) Rather, our objective is to report
some of the interesting things that are happening, are in the process of
developing, or may be about to be future activities.

Your cooperation in this clearing house of ideas and information is requested.
Send reports to Vivian Cardwell or Lois B. Greenfield.

John Alden plans to issue an Engineering Manpower Bulletin on the subject of
Women in Engineering.

Betty Lou Batiley reports that she invited herself to be a member of the local
ASME committee on career guidance. They plan an evening program on
engineering for guidance counselors in the four county area. She plans to “'get in
a pitch on women."

Q Despina Boinodiris reported on the conference to 1BM’s higher management, but
E lC feels the report was taken *“calmly.’” She will do her best, though, to keep the
issues alive. f
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Emmy Booy is attempting to sprcad the word about engincering to high school
girls, particularly at the economic extremes . . . “too rich to worry or too poor
to believe the sterutyped images of women.” She’s trying to start a student SWL
chapter at Michigan Tech. Both in and out of the classroom, Emmy is trving to
convince enginecring students of the relevance of humanities. She's also trying to
inform fellow female faculty members about the existence of Affirmative Action
Programs. Fecls SWE should include synopses of new laws and court decisions
affecting women in its newsletter.

L. D. Chapman reports continuation of equal rights activities, including placing
more women in technical positions cach year.

Amogene DeVaney disseminated information on women in engineering to girls
enrolled in pre-engineering and science programs. In an attempt to bridge the
gap, she planned an engineering design presentation which will be open to all
students. She called attention to the fact that the female decan of students is not
receiving compensation comparable to her rank.

Nancy Fitzroy helped plan a special session on Equal Opportunities at the ASME
annual meeting in Washington, D.C. as a result of her activities with Working'
Party for goal 14 (equal opportunities). This group plans to promote a national
program for counseling for minorities and women as high school sophomores, as
well as college tutoring for these groups. She hopes that further conferenge

. activity will-be directed toward improving the **lot” of women engineers already

in industry, particularly those in small ccrporations.

" Donna Frohreick has published a small pamphlet on Women in Engineering at

Purdue, has initiated publication of a placement brochure to help women
students find symmer and permanent johs, and plans to launch a recrufting
campaign to increase errollnient of women in engineering at Purdue.

-
Lois Greenfield Has distributed the Women's Bureau publication, “Why Not Be
An Engineer?”” to all juniors and senior high school guidance counselors in
Wisconsin. She wrote **Women in Engineering Education” scheduled to appear in
the Lsbruary issue of Contemporary Education. Also helped develop a program
presentation for the Wisconsin Personnel and Guidance Association on women in
engineering.

Joe Grier has planned and developed a summer internship program for wom *n
engincers and physicists, and set specific goals for employment of women n
*72—goals which are five times higher than ‘71 results.

Jackie Gutwill‘g, as chairman of the Citizens’ Advisory Council on the Status of
Women, reports that CACSW has developed and distributed a new paper on the
Equal Rights Amendment, dealing with the potential effects of ERA on alimony
and child support laws.

Madonna Hardie has participated in meetings of division heads and EEO officers
in her role as Mid-Contincnt Region Federal Women's Program Coordinator for
the U.S. Geological Survey. Reports that she’s writing a column for the
Topographic Division’s monthly newsletter, *The Last Word,”’ and has worked
to make her group’s youth summer aid programs more meaningful to the young
women they employ.
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Arminta Harness has publicized the conference in her organization newspaper,
and through programs prepared and presented to Los Angeles chapters of Zonta
International, SWE, and Lindenwood Alumnae Club. She states, "I think that a
future Conference should address the subject of women engineers progressing
into executive cngineering and management paositions, including information and
discussions on the psychological and sociological aspects of management and the
problems of continuing education and training.”

Charles Horne has talked to technical societies and chambers of commerce on
the value of women in engineering, and is encouraging career education as
defined by Commissione~ Sid Morland of FEducation, comments that "“We still
need to get the sociologists and techologists TOGETHER.”

Al Ingersoll reports on the achievements of female engineers at UCLA i.e.,
student Ann Hoch is the first woman engineer president of the all school
professional society; Diana Shows is the only student member of the
Undergraduate Policy Committee of the School of Engineering and Applied
Science. During Enineers Week, UCLA plans to host a tea for women students
in high schools and community colleges. He requests ideas for topics and
speakers at the 1972 conference on Women in Enginecring to be held July 16-21
at Henniker. Olive has suggested the title **“What you Always Wanted to Know
About Women Engineers and Were Afraid to Ask.*’

Ruth King has written a memorandum fnr general reading within her company
for technica! personnel t:aining and recruiting departments, which suggests some
interim measures to open technological job opportunities to women through
on-the-job training, and by means of summer jobs. In addition, she suggests that
“.. .efforts should be directed toward setting up programs in the schools to
develop engineers or engineering technologists from mathematics and science
majors.”

B. A. Krenzer, 1970 American Business Woman of the Year, has written an
article for Women in Business on the Henniker Conference, and has talked to
many groups, such as American Business Women’s Assoctation, student groups at
University of Illinois. As a member of the Guidance Committee of the local
Affiliated Technical Societies Council, has prepared a new package program for
high schools to encourage any interested students to consider engineering. She
suggests that Hennikerites should be encouraged ‘‘to get on speakers lists . . . .It
doesn’t pay and the food isn't always too good but with a catchy title one can
get lots of calls ...to women’s groups—anu they make ideal audiences for
‘bridging the gap’ material.”

Harold L. Leich distrihuted his speech on “Opportunities for Women Engineers
in the Federal Service™ to all coordinators of the Women’s Program in ali Federal
Departments and Agencies.

Marion Monet wrote a note to the Chairman of the Board about the lack of
women at executive levels. She reports that a few months later a black women
was named to a Board of Directors, and wonders whether her letter sensitized
them to the need of a woman.

Nancy Nthan reports that she is interested in initiating a program of research on
recruitment similar to Betty Pollak’s at Oklahoma. Also plans to study relation
between data on women college students and women engineeri g students. Is

104




O

ERIC

Aruitoxt provided by Eic:

advisor to women engineering students” proposal to do a systems engineering
study on housing problems in Chicago.

John  Parrish  has completed exploring the possibilities for finar ing  the
workshop on “what women engincers do™ with various foundat® - .. He's also
exploring possibilities for support of a conference on " Bride’ o the Literature
Gap.”

David Reyes-Guerra continues to support prograr . that "encourage women to
consider and understand  engincering.”™ P _uggests that in the future,
conferences include more people o dir oy influence the young, as -HI, Girl
Scouts, ete. "Working with those wlc will be in the profession 10-15 years from
now is extremely important.”

Mary Ross has talked to veral groups on women in engineering, and appeared
on tv.o TV interviews on (he same topic. She's also participated in counscling
sessions with junior and senior high school girls.

Irene Sharpe’s baby girl, Jennifer Claudine, was born October 1. Irene decided to
continue working, so she’ll “be able 1o maintain more professional centacts with
whom 1 can “team-up’ to accompiish some of our goals.” She has continued her
service on the Federal Women's Program  ommittee of the Denver Federal
Lxecutive Board and in the Assoctation on  Federal Professional and
Administrative Women. As a result, “negative” fornn letters previously sent to
women going on maternity leave will no longer be sent. Is also concerned with
insurance coverage terminated because of job termination coincidental to
pregnancy.

Hert Sheldon has wriiten letters to engineering VP's of operating telephone
companies on wavs to angment nnnbers of female engineers. Helped develop an
engineering assessment program  designed to identify individuals (females in
particular) with potential to work in entry level application engineering
assignments. Also established engineering manpower action coordinators in the
operating companics te implement programs,

Mury Sohler chaired a meeting of the Detroit section of SWE, reporting on the
Henniker CGonference and discussing “Women in Engineering - Bridging the Gap
Between Technology and Society™ with the section membership. Has tried to
make jndividuals in her company aware of their responsibilities in giving women
cqual opportunities. Plans to work with local SWE in Engincers Wecek activities.

Robert Smith has developed a slide-narrative presentation aimed at secondary
school students to interest them in engineering Emphasis is on bridging the gap,
and persnading women that engineering is a rewarding career. This will be
submittcd to the National Career Development Committee of ASM, for possible
usce by all chaptess.

He feels that women members ot all major techrdcal societies should make their
voices heard at this time, when the societies are reexamining their goa)s and
moving away from their traditional technicai and educational activities.

Winifred White is working hard as editor of the Proceedings _f the Conference.
One of the main facets of Ler job is to encourage girls in the study of engineering

and to help womei engineers in their professional progress.

105




O

ERIC

Aruitoxt provided by Eic:

Eileen Weods who did not attend the conference, but helped to plan it, reports
that the Chicago section of SWE has joined the Hlinois Engineering GCouncil, in
order to gain added professional backing in influencing legislation affecting
WOmen engineers.

The Chicago section of SWE held a symposium of female scientists and engineer,,
to discuss “Women and their Engineering Power.”

Pat Zeman has written several letters to influential persons on behalf of equal
rights tegislation.

Mary Ann Zimmerman has made contact with o group of New York engineers
who publish a magazine, SPARK, devoted to increasing engineers’ awareness of
their social responsibilitics. Has talked 1o a JETS ctub in a technical high school
about women in engincering.

“Attended National Conference on OJT Programs for Disadvantaged Youth in
paraprofessional positions in the engincering and achitectural fields. Hope to
obtain a reasonable percentage of positions on the program developed in Chicago
for women.”

"

“Humanizing the engineer is a larger problem than just for women . . .

The College of Engineering at the University ot Illinois at Chicago Circle has

joined with the Chicago Scction of SWE in a joint effs 1t to recruit more women

from minority groups into engineering. The College was also able to add another
woman to its feculty this year. increase its enrolhnent of women by 6 percent
and double the number of its black women students.
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