DOCUMENT RESOME
ED 191 669 - SE 031 651

AUTHOR Menard, Sharen L.
TITLE How High the Sky? How Far the Moon? Women Scientists
. Today ~ An Educaticnal Program for Girls and Women in
Math and Science, Lafayette, Colorado. ,
INSTITOTION Office of Education (DHEW), Washington, D.C. Women's
' Educational Fguity Act Program.

PUB DATE 80O : ' .

NOTE . . 148Bp.: Not avallable in hard copy die to copyright
restricticns. Four audiocassette tapes avaiiable from -
the ERIC Clearinghouse for Science, Mathematics, and
Environmental Education, The Ohio State University,
1200 Chambers Rd., 3rd Floor, Columbus, OH 43212 (on
loarn). :

AVRILABLE FRCM Education Development Center, EDC/WEEAP. Distribution

Center, 39 Chapel st., Fewton, MA 02160 (print .

, material $3.00, four audiotape cassettes $7.00: Make

i ~hecks payable to Education Development Center).

EDRS PRICE b:01 Plus Postage. PC:Not Avallable from EDRS.-

CESCRIPTORS *Career Aveareness: Elementary Secondary Education:

~ Employed Women: *Females: Mathematics: Mathematics
Education: Science Curriculum; *Science Education:
Science Haterials: *Scientists: *Womens Education

" ABSTRACT _ : A -

A Lo _ This packet .of resource materials contains four
sections: curriculum activities, a career gquide for wboen, a role
rodels list, and an annotated bibliography. These materials deal with
vomen in -science and mathematics and cover primary through high
school educational levels. $kill Activities are outlined for use at
various (K-12) levels which were designed *c aid the development of
scientific and mathematical skills and show the relevance of these to
technical jots. The Career Guide describes careers in selected areas
of mathematice and science. The Role Models section provides
information about the acccmplishments c¢f women in the sciences,
including Notel Prize winners, prominent black women scientists,
inventors, and prominent scientiste in each of the ma‘or science
areas. An annotated list of materials, including juvenile -fiction and

_nonprint media, that introduce scientific topics, femaie role models,
and biographies cf women scientists, is also provided.: (C3) ‘

3% o 30 ok 3 K ok ok o ok ke oo e o e K sk ok 3 o ok R ok oK ok ke s sk ok ok ok e ook e o e o o o o o ok e 2 e ¢ okofe 3ok e ok ke ok vk s e ok ok ok e ok
*  Reproductions supplied by EDRS are the best that can be made *
L I ) from-the original document.’ ' , *
LA ERE LR LS L ##*#*#*****************’ﬂ:**#*******f********#********* o o s ok




o~
N}
No)
o~
—{

HOW HIGH THE SKY? HOW FAR THE MOON?

WOMEN SCIENTISTS TODAY

SHARQN L. MENARD

“PERMISSION TO REPRQDUCF THIS

US DEFARTMEMNT OF HEALTH,
EDUCATION & WELFARE MATERIAL [N HIERQFIBHEl ONLY
. NATIONAL INSTITUTE OF HAS BEEN GRANTED BY
EDUCATION 7 o

THIS DOCUMENT HAS BEEW REPRO-
QUCED EXACTLY A% RECEIVED FROM
THE PERS0ON OR ORGANIZATION ORIGIN- . 5
ATING IT POINTS OF VIEW OR OFINIONS =

STATED DO NOT NELESSARILY REVRE- =
SENT OF FICIAL NATIONAL INSTITUTE OF TO THE EDUCATIONAL HEaDUEEEE
EDUCATION POLITION OF FOLICY INFORMATION CENTEF‘ (ERIC)."

Women'’s Educatlanal Equity Act Program
U.S. Department of Health, Education, and Welfare
Patricia Roberts Harris, Secretary

f/f ;
2



Discrimination Prohibited: No person in the United States shall, on the grounds of race, color, or

natiZ nal origin, be excluded from participation in, be denied the benefits of, or be subjected to dis-

crimination under any program or activity receiving federal financial assistance, or be so treated on
--the basis of sex under most education programs or activities receiving federal assistance.

Produced by An Educational Program for Girls and Women in Math and Science under a grant from
the U.S. Department of Health, Education; and Weifare, Office of Education, under the auspices of
ths Women's Educational Equity Act. Opinizns expressed herein do not necessarily reflect the
* position or policy of the Office of Education or the Department, and no official endorsement should
be inferred. ‘ o -
Printed and distributed by Education Development Center, 1979, 55 Chapel Street, Newton, Massa-
¥ chusetts 02160. : v o




ROLE MODELS

the marveis of the universe...”

Sonia Gitiin, Cheiast

“Girls nead to think of a carsar-directed education.

They must ovarcome the negative imags of science and ~cientists.”

. Dr, Agnes Stroud Schmink,
Radlation Biologist

. “It is especially exciting
whean an experimant you have dasigned works.”

Dlane Dieter, Research Techniclan

“In my opinion, the more wornen in the field’
t:-2 hetter it will be for men, women, and scignce.”

v i o0

Today’s wemen sclentists share a heritage with the great women sclentists who were their predecessors.
Their work Is exciting. Thay display courage and persistence as did scientists in the past. They encourage
girls to consider working in the scientific fields, but they express a word of caution: it is not all glamour. it Is
hard, ¢*ten tedlous work. Thay admit that It ig difficult to compete in a man’s world and to combine career and
-family, but none would do otherwise if the ghoice were theirs to make again. .

In the next few pages, you will meet sofne of today's women scientists. They are a small sample of the
women who have chosen one of the sclences as their profession.

LEN
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ROLE MODELS

Dr. Margaret Ackerman, Chemist
Director of Metabolism and Radlo Chemistry
Rhoads Scientitic Company, Colorado Springs, Colorado

"'l care about clean air and clean water. My werk can help solve some of our envircnmental problems, '’

according to Dr. Margaret Ackerman. She specializes In the chemical analysis of substances which are sub-
- lect to Federal health and environmental regulations. She feels her work can make the difference In the air
-we breathe and the water we drink. o

When she was a young girl, Dr. Ackerman thought she might be a medical doctor, but, later in coliege,
an undergraduate chemistry professor offered an opportunity to do independent research and encouraged -
her to continue on in chemistry. She considers this'fortunate bacause, as she reflects on this, she realizes
that she is temperamentally unsuited for medicine and for dealing with death, .

Dr. Ackerman's inclinatlons for sclence, particularly research, were very strong by the time she began
high school. She attributes this to her aurnit, a mathematics teacher. Dr. Ackerman admiringly describes a
remarkable woman who was a strong influence on her and provided a role model. This aunt, who raised her
after her mother died, encouraged her Interest in science and taught her to value her freedom to be anything
she wanted to ba. . »

When Dr. Ackerman completed her bachelor's degree in chemistry, she continued into graduats
school where she met her future husband, one of her students In the chamistry laboratory course which she
taught. She married her student, quit her graduate studies, and took a job to help him finish his education
in nuclear engineering. Her jobs included chemistry analysis work with Shell Oll Company and Lawrence

. Berkelay Laboratory In Callfornia. i
' Nine years later, when her marriage ended, she returned to New Mexico and continiied her interripted
graduate studies, receiving her Ph.D. degree In 1971. _

Dr. Ackerman Is an active, busy person whose life is not restricted to her job. Besldes her workk, which
she finds very satisfying, she is actively involved in politics and sports — tennis, skiing, and hiking. When -

sheisn'ton the gn, she says, 'l read everything.

EDUCATION:  B.S. Chemistry, 1957, University of New Mexico
Ph.D. Chemistry, 1971, University of New Mexico



Diane Dieter, Biologist

Research Tuachnician, Cancer and Transplantaticn Immunology
AMC Cancer Research Center and Hospital, Lakewood, Colorado

“I'm in charge of our mouse colony at AMGC,"" says Diane Dieter. This includes genetic selaction,
inbraedirg, and weaning. The mice are used in the research work at her laboratory. She points out that her
laboratory is small and therefora '‘we do all the work, from dishwashing to ordering supplies to planning
end executing the expriments.”’ - 7 e

When Ms. Dieter was a young girl, she thought she would be a housewife, but her mother always said
she should be a veterinarian. From junior high schiool on, states Ms. Dieter, ‘‘science was my area.” Al-
though she liked her science classes, she had many other interests, includirig active particlpation on stage
crews and in stage management. At ane paint in college, her avocational activities became so pervasive that
her card-playing hobby *‘almost resulted In her majoring In bridge."’ _ o
.. After she received her B.S. degree, she moved to Madison, Wisconsin and the University of W/ consin
for graduata work in genetics and molecular biology, but she quit after three semesters. She was uncertain
about this field of study and felt that the was not ready for the pressures of graduate school. It was then that
ghe returned ‘o Ner natlva Denver where job-hunting was tough. it took six months to find her current job.

For Ms, Dietar, research Is exsiting and inteilectually stimulating, although, she polints out, *‘it Is not
as romantls as 1 originally envisioned.’’ Besides the intellectual chailenge, she feals her work allows con-
siderable freedom to schedute her hours and to be creative and innovative, : '

When she was 18, she almost married, but decided not to do It. As she describes it, “It was the first step _
towards learning to love myseif and learning, if | didn't, there was nothing to give anyone else.” In addition she
thinks it Is impcrtant for every person to be able to tinanclally support him- or herself. She emphasizes:
having a career, not just a job, can make working for a living very interesting.” _

‘ioday, although her family lives in the same city, she has her own apartment, which she shares with two
“‘dependents™ — her two cats — whom she describes as “allay variety”. And once again, she is contem--
p'ating marriage to a man who does research in the same laboratory. -

'EDUCATION:  B.8.,1972, Willamette University, Salem, Oragon _
: Graduate work in Genetic and Molecular Bioiogy, University of Wisconsin
Graduate work in Binlogy, University of Colorado
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Sonia Navia éltlin, Chemist

Support Scientist, National Canter for Atmospheric Research, Boulder, Colarado

A Swedish mother who was ari actress and a Spanish father who wzs a businessman are part of the
International herit2ge of Sonia Navia Gitlin, who grew up in Argentina. This heritage is the reason that Ms.
Gitlin loves literature and music and speaks several Janguages. Her father died when she was eight years old,
leaving her mother to raise her and her brother alone and there was not enough money to provide for college
educations. Therefore, although Ms. Gitlin had an early interest In science, she did not expect to go to college.
Instead, she took a secretarlal position which allowed her to use her language translation skills,

- When she was in her early thirties, a prolonged iliness gave her time to rethink her future. Science was
still high on her list, so she decided to attend ccllege and study chemistry. The lure of the American West
proved irresistible and she was accepted at the University of Colorado. It was whi'a there, in her 'sophomore
year, that Ms. Gitlin met and marri=d her husband. That was 23 years ago. They are still married today and their
two boys have grown and gone away to coliege. . .

Ms. Gitlin's college training was very important to her, sc that, despite having a family, she continued
into graduate school, juggting her studies with the care of her then young children. She says, "It is not easy to
have two full-time roles: career woman and homemaker and mother. Aithough my husband supports my view
in theory, it does not always work so well in practica.” But, she would not have it otherwise because, as she
points out, "It gives me a chance to fulfill my intellec:uai needs.” .

After she received her masters degree, she thought of going on for a Ph.D. degree, but further family -
responsibilities, including her mother's iliness, prevented her from doing so. When the demands of her family
lessened, she took a job with a National Center for Atmospheric Rasearch, where she has been for the past

‘sixtean years.

!

3

EDUCATION: B.S. Chemistry, 1959, University of Colorado at Boulder
M.A. Physical Chemistry, 1968, University of Colorado at Boulder



ROLE MODELS

Dr. Margaret (Peggy) LeMons, Atmospheric Sclentist

Ph.D. Sclentist .
National Center for Atmospheric {{esearch, Boulder, Colorado

When Dr. LeMone, the youngest of four children (threa brothers), was a young giri, she dreamed of
being many things. In first grade, she was a nurse. In second grade, she was a firefighter. But, by the time
she entered seventh grade, she becama a mateprologist,since her Interest in weather forecasting had already
developed. In fact, she thought her native Missuuri was so Interesting that she kept weather 7ecords; the'
earliast ones consisted of drawings of clouds. She liked to draw then, and she still does today Her hobbies
include sketching and cartooning. - . : o

Her interest in weather received furiher encouragement from several directions, starting with a fifth
grade teacher who told her that she had a very exciting future, and a meteorolcgist in the local weather
bureau. She also was encouraged by her older brother, Charlie. After Dr. LeMone's father died, her mother
worked outside of the home and her.older brother became a parent in residence. He sharad her interest in
science and treated her *‘as if she were some kind of a genius.’’ She also learned something eise in that part
of her life — the need to have a vocation and to be able to earn one's own living.

During Dr. LeMone's early school years, although she liked her-art and physical education courses,
her interest in science advanced as her mathematics and Physica ‘courses advanced. Therelors, afier high
school, she chose to study mathematics. She points out, though, that the amount of mathamatics and science
which she studied is not necessary for ail phases of meteorological work. It was her parsonai preference,
particularly since she aspired to the research aspects of meteoroiogy. In graduate school she majored in
Atmospheric Sciences. \ '

In 1972 Dr. LeMone began working for the National Genter for Atmospheric Research, a vesearch lab-
oratory that specializes in kir line of work. She finds her work challenging and varied. She describes the
**glamour’’ part,which includes travel and meeting people from all over the world, but she alse describes
the other challenging, yet frustrating, part,which, includes taking the results of her experiments and data
collection and analyzing these to learn what is really happening in the atmosphere. 1t is the iatter which
. requires patlence, persistence, and painstaking attention to detail and accuracy, which are important

. requirements for all scientific work. : _
’ Two years ago, Dr. LeMone married a feliow scientist whom she met at her laboratory. They are looking
forward to thelir first child in 1979 when Dr, LeMone expects to combine parenting, another challenging
career, with her science. She thinks that she will continue to work part time because she feels that complete
absence, over an extended period of time, will make it difficult for her to keep in touch with her profession.

EDUCATION: A.B. Mathematics, 1967, Uriiversity of Missouri-Columbia

Page 5



District Sanitarian
U.S. Public Health Service, Santa Fe, New Mexico

. Her high school counselor told her that she would:nevsr make it through engineering school. While she
was in engineering school, another counselor told her that she would nevar graduate. She did not have
enough high school mathematics. With ail this discouragement, it is surprising she did graduate from
engingering school. But it was what she wanted, and perhaps these counselors did not count on Georgla
+Pedro's persistence aind determination. She was the first to'enter and graduate from the New Mexico Institute
of Technology's new field of environmental angineering.

' A few years later she was invited to speak about her'work at that same college to visiting high school
students. Her only disappointment was not seeing that coungeior. Sni¢ wanted to let him know that she had
“madeit’’. . B T L S '

When Ms. Pedro, the oldest child in her family, was a little girl living at the Laguna Indian Pueblo in
New Maexico, she waited with antlcipation, for her grandfather’s return from his tieic work. He worked In the
geology department of the Anaconda. Company and he always brought ‘*such interasting things'' back
with him — rocks, fcssils, etc. Her grandfather's influence and her liking for mathematlics contribated fo
Ms. Pedro’s desire to try engineering. She wasn't certain what kind and she didn't know much about it,
but it seemed right to her. - ,

Today, Ms. Pedro is a commissioned officer in the U.S. Health Service, working as District Sanitarian in
the Indian Health Service in New Meaxico. She traveis throughout her district, providing assistance to 14 !ndian
tribes. Her job includes supervision of other environmental health personnel, including field sanitarians and
environmental health technicians. She works mainly in rural areas, doing, for example, health and sdnitation
inspections, planning water and sewer systems for the reservations, orienting publie health nurses, conduct-
ing rabies clinics, and otiher dutles related to envifonmental healih. :

Ms. Pedro grew up at the Laguna Pueblo. Five years ago, she married her husband, Vincentl, who

came from the same Indian reservation. They went to high school thare together. They have a five year old

daughter. As Ms. Pedro puts It, *'I got my MRS, MPH, and MOM all in the same year."

EZ,DUGAT'IG'N; B.S. Environmental Engineering, 1970, New Mexico Institute of Technology
’ MPH Envirgnmgntal Health Sciences, 1973, University of California-Berkeley -
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ROLE MODELS

- Senlor Staff Member, Los AlamogS&igntlfic Laboratory
Los Alamos, New MexiGD

*‘This teacher in seventh grade dld something with fest tubes. I'm noi sure what, but | remember that
It was fascinating.!’ Agnes Stroud Schmink wanted to do that too. ‘‘My older sister; encouraged me to follow
in their footsteps and learn typing, but | didn't care for it. | really wanted to know what made things work."’

Dr. Stroud grew up in New Mexico, where ‘her parents were both teachers at the Indian School In

“Albuquerque. Her father waz an Amerit;an Indian from the Tewa Tribe, Santa Clara Puablo. She was the
‘fourth of five children. Her parents always taught them to eaak higher education or training for a career. so
that going to college was anatural cholce. _ :

While Dr. Stroud was in college, she almost started a career other than the one she planned in biology.
Jacqueline Cochrane, the famed woman pilot, started a pilot training school in New Mexico to prepare
women for the World War !l war effort. Pilots were neaded to taxi airplanes into the war zone in England.
Dr. Stroud trained at that school, but the war ended bafare she zampleted her training and she never used
her pilat certiflcata m tha war effort!

blrmd from pégple workiﬁg at tha Iabgratory to. shee:k for rmsslble radlatlgn gffet;ts Dﬁa nf those peﬂpla was
Enrico Fermi, the famous nuclear physicist who won the Nobel Prize for his work. He encouraged her to
come to the University of Chicago where he taught and to continue her sclentifie training. Thus, she began
the 21-year period of her life which ultimately leac to her Ph.D. degree in biological sciences and to her
expertise in the field of radiation biology. A radiation biologist studies the effects of radiation on living cells.
In addition to graduate'school, Dr. Stroud worked at Argonne National Laboratory, where sha met her
first husband, a blomathematician. Wjthin a few short years after their marriage, her husband died, leaving
her with a twa year—old daughtér and Incgmplaigd graduate stuﬂlas Wlth afull-time job and a child Dr. Stroud

Galifarnla whare she wgrked at the Jet F’rgpl..lsign Labnratar‘y using, accarﬂmg to Dr Stmud tha “spageage
technology to study chromosomes.”

Another six years would go by béfofé as Dr. Stroud says, she was able to “make the fuli cm:le" She
returned to her native New Mexico and to Los Alamos Scientific Laboratory, where she continues her research
on the effects of radiation on the calls of animal tissue, particularly the chromosomal effects.

Her active, busy life includes tennis and golf. She uses her tennis-playing abilities to raise money for
charity. Her other hobbies include oil and watercolor painting and stamp collecting. She is especially in- .
terested in encouraging young girls to consider scientific careers, but she also feels it is important to train
boys to accept womgen in these careers because, as she sees it: “There still prevails the negative attitude of
men against wormen when women are cumpetlng wlth them . . . Untii parents teach their sons that women
are their equals, this attlluda will pravail.”’

EDUCATION: B.S. Biology, 1945, University of New Mexico
' Ph.D. Biological Sclences, 1966, University of Chicago
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ROLE MODELS

Dr. Judith Anne Harris Van Couvering, Paleontologist

Assistant Professor of Geological Sciences and

Curator of Fossil- Vertebrates, University of Colorado, Bouider

Dr. Van Couvering thought that she would be a secretary; therefore, in high school, she took a business
course. But, just in case, she also took college preparatory courses. It is fortunate that she did because the
opportunity to go to college did occur. She began as a psychology major, but a chance meeting at a party
with a young geologist changed the course of her life. She switched majors to paleontology and she married
the geologist, embarking on a hectic llfe which included raising four children while earning a bachelor’s
degree in paleontology, a Ph.D. degree in geology, and living in Africa'and England.

Dr. Van Couvering considers Louis Leakey, the famous anthropologist, a major influence in her life.
In another chance event she attended Leakey's lecture In Californis and learned that he needed a geologlst
for his expedition to Africa. She just happened to know one. When she suggested to her husband that he
might be that geologist, he agreed and interviewed for the lob while driving Léakey to the airport. Leakey
also agreed. Her husband got the job and the Van Couverings moved to Africa. :

After their African work, both husband and wife followed Leakey to Cambridge,”England to work on
their Ph.D.’s in geology, with her specializing In fossil vertebrater This resulted in another research pro-
ject In Africa,which Dr. Van Couvering describes as somewhat chactic,since all of her children"were there to
help. It is fortunate that children like to dig. , o .

The next episode in Dr. Van Couvering's life brought her to the University of Colorado in Boulder, where
she now teaches advanced vertebrate paleontology and is curator of fossil vertebrates at the university's
Natural History Museum, The museum work includes doing research, taking care of the fogsi! collection, and
forming new collections. She enjoys: her work, and considers one positive aspect to be the opportunity to
wear old clothes and get dirty.-She thinks it Is a rewarding field, especially for women. According to Dr. Van
Couvering, "You can put a lot of different parts of yourself into it if you are creative.”

- She also observes that “'women . . . tend to be more whole people, or at least, desire to live with
their whole selves.'’ She feels that ‘‘thls should be of great benefit to sclence because It leads to creativity
rather than just technology."" In her opinion,*‘the more women in the fisld the better it will be for men,
women, and science.’’ . :

EDUCATION: B.A. Paleontology, 1960, University of Callfornia-Berkelay

Ph.D. Geology, 1972, University of Cambridge, Cambridge, England
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“‘Curiouser and curiouser!" cried Alice . .. _
' * ALICE IN WONDERLAND
Lewis Carroll, a mathematician

£

R ¢

How high the sky? How far the moon? Thess dre questions asked by children. But how many children
actually go on to find the answers? And of those who do, Row many are girls? Actually, the answers to the first
two questions may.not be important. What is important is the curlasity, the inquisitiveness, the willingness to
axplore bekind them. Too often these qualities, essential to the development of scientlfic talent, are met with
restrictions and anrioyance on the part of aduits, who see the exploring child as apt to get into trouble, to
cause inconvenience to the adult, of, in the case of little girls, to display behavior that is not appropriately
feminine. . } v o

What if Alice had lacked curiosity? Would she have gone down the rabbit hole? And, a more Important
question: Would she have had any adventures? Would-her mind have been receptive to a Wonderland? Wouid

Wonderland have been created at all? _ _ _

All of these are academic questions, really, since Alice did have curiosity, Alice did have adventures, and
Wonderland was created with Alice’s curious mind exploring it all. ~ :
How many little girls do you know who are misslng Wonderland because their minds block it out? What
happened to their curiosity? Are they encouraged to be curlous? Are they discouraged from exploring rabbit_ -
holes or any other strange phenomenon that.passes their way? If the 1974 national figures for sclentists are *
any indication, the answer is: QUITE A FEW. Of the approxImiately two million scientists in the United States,

- about.9.4 percent were women. In addltlon, less than five percent of all scientists and engir.eers of both sexes

in 1974 (87,000) were meémbers of minority groups.* Aré the low numbers of women scientists due to a
difference In abllities between the sexes? Or are there“other reasons?- oo

Sclence and mathematics suffer froma mystique that has caused it to be set apart from everyday life and
regarded as only for the absolutely brilliant or for the eccentric who displays anti-social behavior. This
mystigue creates a hardship on the woman because pressures to conform are even stronger for her- .

But, science is part of our American way of life. It is part of everyday life. Adding to cur scientific
“knowledge can, even for the nonsclentist, add to our enjoyment of living and our knowledge of life. Itis
natural — there is nothing mysterious about it. The learning of science can be a pleasure to both sexes if it Is
not regarded as strictly a classroom™subject and if it is rot regarded as a field of study within the capabilities
of oniy one sex. . L : . _ - ‘

- Children should ask "Hawahlgh the sky? How far the moon?” They should keep on asking these ques-
tions. They should be encouraged to ask and ask and seek and seek to satisfy thair own curiosity. This should
Include the littie Alices. “Why does water boil? Why does water freeze? How does a seed become a flower?"
Our children and thelr minds are our most important resource. ' '

In addition, children should meet and learn about scientlsts and what they do. We live in a complex technical
society. This wlll be increasingly so. Many of the problems of the future will require well-developed minds to
solve our problems. Half of those minds belong to girls. Extra efforts must be made to stimulate their creativ-
ity and te encourage them to be adventurous, curious, and competitive. Without this encouragement, giris
may grow up to find that they have not only limited their options, but also cut themselves out of a large per-
centage of the job market — engineering, technical jobs, jobs requiring mathematical skills such as physics, *

~ chemistry, medicine, computer programming. and accounting. These challenging jobs are also the better paid- -

positions.
' The purposes of this packet of resourca materlais are:
- 1. To assist educators In recognizing scientific talent and in counseling girls to prepare them-
selves for scientific and technical jobs. , ) . :
To make science and mathérﬁétics relevant {o everyday iife. . L \
To provide information about scientific careers. ' s
To provide information about women sclehtists‘; including their work and persgnal lives.,
5. To provide sources of information about women scientists.and about scientific matters.

*Source: WOMEN- AND MINORITIES IN SCIENGE AND ENGINEERING, National Science Foundation, U.S.

.
oo

Government Printing Office #038-000-00307.



. 'The materials are organized in the following manner:
CURRICULUM SECTION: Skill activities that can be used at various levels (K-12) in
‘ ' a short period of time. They will help develop scientific
and mathematical skills and show the relevance of
: . these to technical jobs. - )
CAREER SECTION: " A guide to selected scientific-careers, with career ex-
ploration activities for the educator to use to help young
, . women develop their awareness of the.scientific fields.
RESOURCES-SECTION:- - - An annotatéd list of materials, including juvenile fiction
» and nonprint media, that introduce scientific topics, =
. . .fenale role modaels, and biographies of women scien- ,
. tists. .
ROLE MODELS SECTION: Information about women scientists — their work and
- scientific achievements. ;

s(

These materials may be regar-ed as one book, or each sectiorni can be used independently or the sections

combined in various ways. Some combinations are suggested; others can be designer! by the educator, .

Howaver they are used, the materials should provide a comprehensive approach to the world of 'women in ~

sclence.
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ERIC -

Aruitoxt provided by Eic:

Dear Teacher,

The questioning sppraac:h is essential to the buddmg young sz:entlst Do
you have potential scientists in your class? What can you doto encourageandto -
guide this potential? Are any of these pﬂtentlal scientists girls? Or, have you
assumed’ that girls are not interested in science or mathematics or mechanical

thlngs?

Resesrth aviderice does not’ indjcate that the gptltuﬁe for science is
unlquely male, yat many average boys become good scientists and few girls,
average, good, or otherwise, becore scientists, This disparity is not explainable
as sex differences. The introduction to the C‘AREER GUIDE in this packet
discusses factors which are essentisl to the potential scientist. One of these
factors is the ACTIVATING FACTOR, which includes appartumtles offered in
school snd in the special skills of a tesﬂher

camplere Snd whlr:h can be used ina vanm‘y af ways within your currlgulum
These activities are dESIgnEd to make mathematics and science exciting, to help
your students develop basic skills which will be useful inmi.n y aspects of their

lives, and to address some.problems that students frequently encounter while

: Iesrnng mathématic's and science. I hapg you will try a few of th&m

Sharon L. Menard



CURRICULUM

y ' GENERAL CONGEPTS |
OLD FRIENDS OF THE SCIENTIST:

Why?  Howr
What do we know?
. How do we know what we know?
- How well do we know what we know?

In teaching matherrratical and sclentific skills, here are jome GENERAL CONCEPTS to keep in mind: _
*** Don't teach mathematics and sciénce! TEACH GHILDHEN HDW TO LEARN THESE SUEJEGTS;
wee D&emphaanze “rlght" and “wrang answers, Fiathar give special attention to procedure.

*** Emphasize mathematical reasoning, the scientlfic method, and applicatiens. "‘hese will be useful
in gthsr fields as well as the physical sciences.

A Encuuragg flaxlblllty, perceptual restructurlng, and problam-salvlng aﬁllltias

*** Teach méchanit:al skills as well a2 concepts. They have a place in mathematlcs and sclance

*+* Show that mathematics and sciénce are relevant to other subjects and fo everyday living. Dnscaver
) mathematical structures and sclemiﬂc prm:ass in other gubjecfsﬁmusic art, hume economics.

*** Use a historical-cultural approach by émphaslzlng paaple of different cultural backgrounds wha
mada dlacavaries in mathematics and sclem:e . .

Bl valda female role models in mathamatics and sv:lanca

“** Use recrestignal aﬁd Intu%tlve forms of mathematics such as puzzlesg

‘Page 3 '

1



CURRICULUM

LEVEL

# 1 “One Thing | Wonder About . . ." Primary (grades K-3)
# 2 Understanding Procedure

Primary, Intermediate

# 3: Vocabulary Words

# 4 Check Your Characteristics

(Classification System)

Reading and Writing Word Problems

_ Using Clues

{Mysteries, Puzzles)

Primary, Intermediate -

Primary, Intermediate -

Primary, Intermediate,
Junior High

# 7  Reading a Map : !,_Imermediéte; Junior High

Primary, Intermediate,
Junior High

#8 Science and Mathematics
in the iitchen

# 9 Using Tools Primary, Intermediate,
_ Junior High

#10  Mirrors Intermediate

" #11  Finding the Scientist-

#12  Gareer Scrapbook™ Intermediate, Junior High

"#13  Family Finances Junior High

#14  Locating Jobs for Which Mathematics Intermediate, Junior High
" and Science Skilis Are Needed : ’ ‘
- _ #15 - Women in Science Booklet lﬁtve'rrnadiataj Junior High
#16  Famous Women Scientists Intermediate, Junior High,
¢ g Senior High

#17  Using Statistics Junior High, Senior High

#18  Moments in Science History Jgniér High, Senior High

#19 A Lost Women of Science Junlor High, Senjor High .

R v ....#20__ Interviewing .. . " Junior High, Senior High

e -~ With-My-Abilities-1-Could-Be~—=— — - Junior-High;-Senior-High-

#22  Time Capsule Letter -.. . Junior High, Senior Aigh .'

Additional Scientific Activities for Senior High School Students

R Page 4 gl ,- S




. : R | CURRICULUM

SEILE ACTIVITY #1:. a “'ONE THING | WONDER ABOUT . . .""

LEVEL: : ) : Primary
OBJECTIVES: 1." Toencourage curiosity
: ‘ 2. Tolearn scientific methods .
3. Tolearn research methods
4. Toobtain answers to questions

ACTIVITY DESCRIPTION: Each student completes in writing, or orally, the sen-
) S " tence, “One thing | wonder about...” Then the
student is guided by the teacher into how and where he
or she can learn about the “‘thing’’ he or she wonders
about. The student learns tﬂ answer his or her own

‘questions. !
MATERIALS REQUIRED: - ‘Paper and pencil, _encyclopedia, distionary, -other
, W _sources of information, as appropriate
INSTRUCTIONS: “ ‘ 1. Depending on grade level, student completes the
: ' sentence, '‘One thing | wonder about . .-.'' This

~ can be written by the student, told to the teacher, or
. recorded on cassette tape. _ i
2: Respond to the statement by writing-or telling students
¢ - where or from whom they might Icmate the information
needed. -
3. Information.can be presented to antlre c.lass by the
‘student. Sources of information might also be shared

1. Where did the student find the information?
. 2. .Where else might this information be found?
- ' 3. What other kind of information was availablethrough
“the source used? ..
4, Did anyone else in the class ever wonder about the
. . same thing? If so, did they ever try to find out more
: o about It? Where? If nat, why not?
REFERENCES: Adlér Irving and Ruth. WHY? A BOOK OF EEASQNS

New York: The John Day Co., 1961

Adler, Irving and Ruth. WHY. AND HOW? A SECOND
BOOK OF REASONS -
New York: ‘The John Day Co., 1963




CURRICULUM

- SKILLACTIVITY #2: - UNDERSTANDING PROCEDURE
LEVEL o o _ Primary, Intermediate )
QBJECTIVES o 1. To develop the student’s understandlng of mathemat:

ical procedures
2.. Tocheck the student’s undarstandlng of mathematical
procedures - '
3. To amphasl?.e the importance of Ioginal reasnnlng
' along with’ finding the answer .
4. To encourage a dlscm«ary approach to prnblem-solvlng

ACTIVITY DESCRIPTION: , While working a mathématlcs problem, ‘the student-
. Co . } . explains hig or her assumptions and procedures, either

to the teacher.or to .a tape recorder. The teacher re-

views the student’s approach and resnnnds to the

; ‘ , 5tudant
MATERIALS REQUIRED: ) Pencil and paner mathematics problems, tape recorder
_ : : (optlgnal) - :
— e L _ { -
INSTRUCTIONS: 1. Each student works indepen-ently tn solve a mathem
: tlcs problem.

2. ‘After compietion of thé prublem he or’ she explains
to the teanhar (or mambers of the class or to a tape
* recorder):

a. assumptions made in working the prnblem.
b. procedures used to arrive at an answer.

3. Examine the procedures and assumptions to datermine
the student’ ] understanding of the probiem. Allow for
alternate approaches to problem solving. Look for faulty

- reasoning rather than right or wrong answers,

4. -If reasoning is.fauity, go over the procedure, .pointing

" . out procedurai. errors and e!plaining npprnnriata
procedure. '

5. Givelotsof praisé fnr parts that were ‘well dnna

D L!SSIGN

What were the common prncedural arrors?

What were the common erroneous assumptions? -
Why do you think these errors happen?

What difficulties arise when these errors.are made?
How can you check for errors? What clues are there? -

ol

R




SKILL ACTIVITY #3:
LEVEL:
OBJECTIVES:

ACTIVITY DESCRIPTION:

MATERIALS REQUIRED:

INSTRUCTIONS:

CURRIGULUM

VOCABULARY WORDS (MATHEMATICAL LANGUAGE)

Primary, Infermediate *

1.

' plus (add)

To develop the student’s understanding of commonly
- used words in mathematics problems

To learn how wc‘prds translate into camputatlunal
symbals .
Words commonly used in mathematics problems are
discussed and explained to students Words are trans-
lated into mathematical symbals

Words, word problems. Here are some that may be
misunderstood. by the student (you can add your own): -

equal (ls)

times (multiply)

into (divide)

part of (fractions)
one-half of (percentage)

Identify commonly-used words in -mathematical
problems or statements, such as the ones Iistad under
MATERIALS REQUIRED:

Translate their meaning into mathematical camputa—
tion symbols, such as add, subtragt etc.

Explain the symbgls and meanings to the students.

Test their understsndiﬁg in a series of word problems,
by having them write the mathematical procedure
to bé used.

Ask the students to give examples of sntuatlgﬁs in which
the vacabulary words might be used.

This approach can also be applled to scientific vocabul-
ary, An excellent resource is:

Asimov, 1saac. WORDS OF SCIENGE AND
: THE HISTORY BEHIND THEM
Boston: Houghton-Mifflin Co., 1959 ’

Useful at the intermediate level. Besides giving tich-
nical information, it also gwes the origin of the word:

Page 7



'CURRICULUM

SKILL ACTIVITY #4;

LEVEL: '
OBJECTIVES:

ACTIVITY DESCRIPTION:

- W

MATEFHALS REQU!HED

INSTRUCTIQNS

-DISCUSSION:

CHE""I{ YOL!F'( CHAHACTEHISTlGS

(GLASSIFIGATIDN SYSTEM)

W%@W%

W

To develop self-awareness

To develop observational-skills

To learn ways of classifying data

To learn methods of organizing data
To learn graphing methods -

The student's personal charactéristics, such as eye
color, are noted and classified. He or she organizes -
and compares data with other members of the class
and presents the data in a graph.

Pencll and paper craft paper, newspnnt paper, magic
markers

Have each student list personal characteristics- for
selected categories, such ag eye calur height, age,
or birth date." '
Summarize characteristics for the clags in a statistical
form, for example: .
EYES — brown: 4

blue: 5 )
Have the students, using large sheets of paper .or
colored craft paper and magic markers, plct the data in
two grar;»hical farms

a. linegraphs

b. bargraphs -

Have the students explain the graphs and thEiF
masnings )

What ia a maximum?
What is a minimum?
What is an average?



CURRICULUM

SKILLACTIVITY #5: READING AND WFjﬁ‘iNG WORD EEGBLEMS
LEVEL: : | o - Primary, Intarfnedl’ate
) OBJEQTIVES: ' 1. . To develop mathemat-c:al vocabulary

. 2. To provide auditory training for mathematical language

. 3. To develop skill in mental.translation of mathematical ]

language to computational symbols

ACTIVITY DESCRIPTION: = - ‘Mathematical problems are read aloud and stﬁdénts...v

) -verbally - translate {he problems into mmputatianal
4 _ . . Procedures.
MATERIALS REQUIRED: . ‘ Mathemaﬂcs praplen_\s tape. récardér (aptlunsl)
INSTRUCTIONS: : 1. Teacher rgads mathematics problem aloyd. A tape
racorder can also be used for this. R PR

2. The students identify the mathematical nparatlﬁns
which are necessary to solve the problem, e. g addi- -
tion.

3. The students write the..procedure far working the
problem. .

4. After some trainlng, the students can wurk In a buddy
system, taking turns reading problems to each other. ’

5. After the students have practiced reading problems,

: have them write their own word problema. Then follow

i % this by having them write the praceﬂure for warklng
' the problem.
6. Working the prgblsm may- not be ﬁecéssary évery
o time. . :
DISCUSSION: - 1. Why do you think the identified operation will work?

b

What other operations’ might be used to solve tha.
prablam'?

Page9 -




CURRICULUM

SKILL ACTIVITY #6:
LEVEL:
OBJECTIVES:

ACTIVITY DESGRIPTIQN:

MATERIALSEEQQIRED:

INSTRUCTIONS:

DISC USSIQN

REFERENCES:

USING CLUES (MYSTEHIES PUZZLES)

Primary, Intermediate, Junior High

1.
2
3.

e

M -

o

Ta learn problem-solving
To provide training in observational skills
To learn logic and procedures

Mysteries, puzzies, games, and riddies are used for
training In problem solving and logical reasoning.

Jig-saw puzzles, riddles, mathematical games, myster-
ies. These can be from your own EDlIECtIDn or from the
references listed below.

Give problem (puzzle, etc.) to students.

Check that the studenis understand what the prublem
Is — e.g. what is knawn (essential clues) and what is
not . known. Do this by asking the student to state
- the prohlam. Ask leading quastmns if the student
has omitted anything.

Have the students try various prgblem—solviﬁg ap-
proaches, for example:

a.. compare the problem with other problems they
may.have done before,

b. restate the problem in'their own words

c. work only part of the problem (the part which they
understand or can solve)

After the students have worked out a solution, follow

up by having stuﬂants explain their appruach to

each other.’

What is the unknown? ) ;
Have you seen this problem before? Is it similar to
another problem, but in a different form?

Can you solve part of the problem?

"Have you used all of the known data which is given?
Have you checked the result? Does it satisfy the
given caﬁdnions‘?

Hartman, Arlene. THE CALCULATOR BOOK'
FOR KIDS OF ALL AGES
New York: Signet Book, New Américan Library, 1977
Games to play with a calculatnr Grade levels are
given. Chapter 8 contains puzzles and games
for one player.. ‘ .

Linn, Charles F. PUZZLES F’ATTEENS AND
PASTIMES; F%QM THE WORLD
OF MATHEMATICS
New York: Doubleday, 1969 7
186 madern and anclent teasers to test mathemat-

- leg! logit. IntermedIate-junior high level..

Page 10



CURRICULUM

SKILL ACTIVITY #6, con’t: Gardner, Martin. SCIENCE PUZZLERS
- - — - . New York: Viking Press, 1960 o
_ A series of scientific experiments which do not
require special equipment and which are enter-
taining. Intermediate-junior high level.

Mayer, Jerome 8. FUN WITH MATHEMATICS

New York: World Publishing Co., 1952
For the high school level, this book is more mathe-
matically oriented than the above,

Palya, G. HOWTO SOLVEIT

Princeton, N.J.: Princeton University Press, 1973
Background reading for the teacher.

Fage 11




CURRICULUM.

SKILL ACTIVITY #7:  READINGAMAP

LEVEL: ' Intermediate, Junior High
OBJECTIVES: 1. Todevelop map reading skills
‘ 2. To develop spatial relationships
3. To learn measurement, scale, map concepts, such as

north and Carteslan coordinates

ACTIVITY DESCRIPTION: Maps are searched for particular locations., The loca-
: tions are described in terms of thelr position with
respect to each other. Distances are measured.

MATER!ALS REQUIRED: . Maps such as road maps,-U.S. Gealgglc Survey maps,
) scale for measurement
INSTRUCTIONS: - 1. Give students a list .of placaa to locateson the maps,

- such as cities or towns or highway intersections.
Have them mark the locations. .

2. Review maps for iegend and other symbols.

3. Have students write or say a description for places on
the map, e.g. town A is north and east of town B.
Or, town A Is at A3,

4, Hava students rnéasura distancas bétWaaﬁ Iucatians

measuramenta to actual distancgs
DISCUSSION:- How are maps made?
Who makes maps?
How are distances datsrmlned'?
What is the relationship between the map scale and
actual distances?
How reliable is the map?

bl el L Nk
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SKILL ACTIVITY #8:
LEVEL:
OBJECTIVES:

ACTIVITY DESCRIPTION:

MATERIALS REQUIRED:
INSTRUCTIONS:

CURRICULUM

SGIENCE AND MATHEMATICS IN THE KITGHEN

oy

Primary, Intérmédlate, Junior High

1. Tolearn sclence and mathematics applications

‘2. To develop awareness of sclence and mathematics

in other subjects

‘3. To learn that science and mathematics are part of

everyday life )
Science and mathematics are used and expiained
as part of kitchen activities.

.Racipes, food, kitchen equipment and éupplies

1. _Select a recipe. For the primary level, the recipe can

" be written on large sheets of paper using pictures
to illustrate cups, teaspoons, etc.

2. Use the measuraments to- explain fractions, e.g.

out and tha fnud is caoked

4. Introduce science vocabulary, e.g. moleculéa boiling
point.

5. Other activities include using kitchen chamicals to

" experiment with chemical reactions. Shalit -has ex-

periments which can be done with soap, salad oil and
tea. Any cookbook for shildren will also supply some
apﬁruprlate recipes,

Why does water boil?
2. What daes your sense of taste tell you about sub-

3. What dges GQ'DF tell yau in the cooking process?

Shalit, Nathan. CUP AND SAUCER CHEMISTRY

New York: Grosset & Dunlap, 1974 - [

Viorst, Judith. 150 SCIENCE EXPERIMENTS
STEP-BY-STEP

;New York: Bantam Books, 1973

It you want to.expand the concept of this activity, .
the following reference may be useful:

Simon, Seymour. SCIENCE IN A VACANT LOT
New York: Viking Press, 1970

30



CURRICULUM

SKILL ACTIVITY #9; USING TOOLS

LEVEL: Primary, Intermediate, Junior High
OBJECTIVES: 1. Tolearn the use of hand tools
-2. Todevelop applied sclence skills
3. Toenhance mechanical aptitude
ACTIVITY DESCRIPTION: - Hand tools are identified and demonstrated. Prin-
’ ciples behind femiliar engines and machines are
explained.
MATERIALS REQUIRED A selection of hand tools, a bieyeie,_eutemebne engine.
INSTRUCTIQNS 1. Display a selection of hand tools, such-as hammer,

screwdriver, pliers, etc. Name each tool, explain how it
works and the sclentific principle behind its operation,
Demonstrate its use. (You might have a speaker come to
the class and do this or make it part of a field trip. Try to
find a woman wHho can do this,) -

2. Have the students practice with the tools themselves

\ 3. Follow up with a unit on bicycle repair or automabile _

repair, depending on the grade level. This can be done
by speaker or field trip.

4. In connection with the tools and repair- units, teeeh a
unlt from the reference listed belnw

Wheére are the hand tools located in yeur housa?

Who uses them?

When are they used?

What are some of the things you can do with these

tools? What could you.repair?

'DISCUSSION:

i S R

REFERENCE: _ Keen, Martin L. HOW IT WORKS.
New York: Grosset & Dunlap, 1974
Simple explanations of the principles of common,
familiar machines, such as the telephone, tape
recorder, light bulbs, electric “toastar, electric
iron, vacuum cleaner, flashlight, internal combus-
" tion machine, and ball-point pen.

- 1
- RELATED ACTIVITIES: _ Plan a field trip to a hardware store. O brmg a box
' : of nute and bolis, wiree ete. to school and let students
handle them and try them. This is a good classifying
activity for the primary level.

31
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' CURRICULUM
SKILL ACTIVITY #10: " MIRRORS
LEVEL: o Intermediate A
OBJECTIVES: » 1. To develop self-awareness
: . 2. Tocreate awaraness of sclentlflc and taghnlcal occupa-
; tlons
- KCTIVITY DESCRIPTION: The students. choose, cut, and paste pictures from
' ' . . magazines which reflect their self-image.
MATERIALS REQUIRED: Magazines which “can be cut up; scissors; paste:
' ' ‘large sheets of paper, poster board, or cardboard.
INSTRUCTIONS: _ 1. Have students look through magazines in class or at
- " home.

2. Have students cut out pictures that they feel reflect
themselvés or their desires.

3. Then, on large sheets of paper or poster board, have

_ - ' them arrange and paste the pictures to display their
- L “image of themselves.

4, The students can display their ‘'mirrors'’' and tell the
class what they see in their own ‘‘mirrors.”’ Other
class members can help them look. :

DISCUSSION: 1. What do you see in your ‘‘mirror''?
: : 2. What do others sea in yeur ‘‘mirror’’?
3. Do you sea a scientist in your ‘‘mirror*’? Why"?
Why not?
4. Whatdo you think a SCléﬁﬂSt does?

REFERENCE: S CAREER GUIDE in this packet.

o .
Do
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CURRICULUM

SKILL ACTIVITY #11: FINDING THE SCIENTIST -

LEVEL: Intermediate, Junior High
- OBJECTIVES: , 1. To create awareness of scientific and technical occu-
) pations
2. Toresearch information about the wark of a scientist
ACTIVITY DESCRIPTION: ~ Using magazines, books, newspapers, or any other

appropriate material, examples of scientists are
searched for. : .

MATE’EIALS REQUIRED: Magazinesi Echsi newspapers, other materials

INSTRUCTIONS: 1. Choose appropriate source materlal, as suggested,
which has pictures of scientists.

2. Have students’ search these matarlals for examples
of scientists.

3. Have students observe the kind of scientist and note
any infc:rrnatinn abaut the work andlpr personal

4, Hava 5tudénts present theu* axamples and infarmatlgn
to the class.

DISCUSSION:

"y

Were examples of scientists hard to find? Why'?
Why not?

What kind of work does a scientist do?

What skills does a scientist need?

What physical environment does the scientist work in?
Did you find any women scientists?

Can a woman be a scientist? Why? Why not?

Wouid you like to be a scientist? Why? Why not?

Noos WD

REFERENCES: . CAREER GUIDE in this packet
RESOURCES in this packet -




SKILL ACTIVITY #12;
LEVEL:
OBJECTIVES:

ACTIVITY DESCRIPTION: . -

' MATERIALS.REQUIRED:

INSTRUCTIONS:

DISCUSSION:

REFERENCES:

CURRICULUM

Intermediate, Junior High

1.

2.

oo

" To develop awareness of scientific and technical

cccupations
To rasearch information abaut scientific and technical
occupations

The class keéps a scrapbook of magazine or newspaper
clippings and other information on scientific and
technical careers and toplecs. :

Scrapbggk or some form of notebook, magazmes
newspapers

Qver a period of tima, hava studenta collac:t materials
about scientists, scientific work, and sclentific toplcs.
This could include student reports on women . sclen-
tists. ,

Put collected materials in a scrapbook or notebook.
Have students take turns adding to the collection.
Rotate the scrapbook among class members so that
all students haveachancetoread it.

Allow other classes to borrow and add to the collection. -
Perhaps you can donate it to the library or other
classes or the counsaling foil:é as "EfEFEﬁEE material.

How' many scientific’ nccupatluns does ths scrapbook

identify?

‘What are they? What kind of wurk is mvalvad’?

Where does this work take place? ' ’

Are female scientists included? How' many? What kmd/
of work do they do?

How can you find out niore about women scientists?

CAREER GUIDE in this packet

' RESOURCES listed in this packet

ROLE MODELS in this packet
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CURRICULUM

SKILL ACTIVITY #13: FAMILY FINANCES
LEVEL: - Junior High 3
OBJECTIVES: - 1. To develop mathematical skills

2, Tolearn a'mathematical application
3. Tolearn the relevance of mathematics to everyday living
4, Tu become aware of the amount of monay neaded

" for everyday living

ACTIVITY DESCRIPTION: The students will create a family budget, learn basic
record keeping, and learn checking aecount proced-
ures.

MATERIALS REQUIRED: Pencil, paper, blank checks, deposit forms (if not avail-

able, students can make their own)

INSTRUCTIONS: : 1. Set an upper limit on the amount of money each student
- 15 aliowed to spend and has depositad in the bank.
« 2. Have students list the items to be included in their -~
budget, e.g. food, clothing.

3. Have students allocate a certain amount of money for
each item and have them show the basis for each alloca-
“tion, e.g. doliars for food per month. o

4. Have students substantiate. their budget items and
amounts as realistic estimnat .5,

. . . 5. Provide bank checks and deposit forms.

e e B Bo—Glve-the-students-a-series- of-itemized-bills-to be-paid;—— -
e.g. grocery bill, electric bill, clothing bill; and forms of
income, e.q. paychecks stock dividends, and bank
interest.

7. Have students use these bills and income to make
deposits and withdrawals from their checking accounts.
They should fill in' checks and deposit forms'and keep a
running balance of amounts. in their checking accounts.

8. Have them design and set up a simple record-Keeping
system that enables them to compare their checking
account balancaa with their total budget and budgefed
items. -

9. After a certain number of bllls have been pand have
memers of the class pair off and make out bank state-
ments for each other, using fijled cm "checks and de- 3

posit forms.
10. Have paired students compare bank statements to
their check balances to see if they agree.

DISCUSSION:

1. Are budget items all necessary? Could some be omit-
ted? Should some be added? _ ,
2. Are budget amounts reasonable? How can you find
' out?
K : 3. Are_you staying within your budget? If not, what_

_can you do about it?

. 4. Does your bank balance agree with. yaur chackbm:k
balance? If not, why? Check far camputatlgn errors
and entry amisslﬂns

Page 18
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CURRICULUM

SKILL ACTIVITY #14: LOCATING JOBS FOR WHICH MATHEMATICS AND
- — ' SCIENCE SKILLS ARE NEEDED

- LEVEL:- ' Intermediate, Junior High

1. To relate mathematics and sclence skills to current
- job market

2. Todevelop awareness of the job market
. 3. Tolearn job hunting procedures .
ACTIVITY DESCRIPTION: Classified job advertisements are reviewed to Identify
- jobs for which mathematics and science skills would
v be useful. : -
MATEEI ALS REQUIRED: Classified section of newspapers; other sources of
) job advertisements sm;h as professional journals

INSTRUCTIONS: 5 1. Have students search classified advertisements for
- x jobs which require mathematics and sclence skilis.

2. If advertisements do not specifically ask for these skills,

* have students find ads for jobs in which these skills are - .
implied, e.g. degree or training in certam smantmc
fields.

3. Have the students Iist and count the jobs found and
{abel those which require college training and those
which do not. |If salary information is included; have

- them note that alsa
DISCUSSION: 1. Are mathematics and science skills needed? In what
' ' : , ways?
2. Are mathemat!cs and sclence akllls néaded In juba

exampléa
3. How do salaries compare for jobs which require mathe- .
' matlcs and téchnlcal akllls and thasa which da nat‘?

Ievel are necessary fur which jabs?

REFERENCE:  CAREER GUIDE in this packet

36
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CURRICULUM

SKILL ACTIVITY #15: WOMEN (N SCIENCE BOOKLET

LEVEL: . ' intsrmadiat_é, Junior High

OBJECTIVES: 1.. Tocreate awareness of women scientists

2. Todevelop research skills
. 3. Tolearn about the work and lives of women sc:ientista
ACTIVITY DESCRIPTION: A serles of booklets with bnugraphles of 'women smen-
© . 7 ) tists will be created. -

: MATEEIALS REQUIRED: Pencil and paper, notebook; resource materials such as

encyclopedia, biographical dictionary, or selections
listed in RESOURCES section,

INSTRUCTIONS: 1. Have students choose a woman scientist to study.
S : Try to.arrange a good cross-section of scientific dis-
ciplines. The scientist does not have to be famous or
dead. Suggest that students use women whom thay

know personally.
2. Have studems aearc.h fﬁr biggraphical infgrmatioﬁ

a, Des;rlptiﬁn of their work
b. Dascription of their work environment -
"~ ¢ Information about their training
d. Personal information such as life style and child-
hood, including the decision-making process that
led them to become scientists
3. Have students prepare the biographies as booklets or
notebooks. Include iliustrations such as magazine clip-
pings.
4. Encourage students to read each other's booklets.
5. Arrange an exhibit of the booklets for the rest of the
school, :
8. Donate booklets to the library.

DISCUSSION: o 1. Why did you choose this particular woman?
: : ' 2. Where did you find information about the woman?
" Was-it hard to find?
3. What did you find most Intaresting about the ‘woman
and her wark’? Why? .

REFERENCES: _ _ RESOURCES section of this packet
0 - ROLE MODELS section of this packet
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CURRICULUM

SKILL ACTIVITY #16: ' FAMOUS WOMEN SCIENTISTS
LEVEL: A . ‘Intermediate, Junior High, Senior High
OBJECTIVES: 1. Tocreate awareness of women scientists
: 2. Todevelop researchskills
_ 7 ) 3. Tolearn about the work and lives of women aciemists
ACTIVITY DESCRIPTION: Short talks are developed to be given to class or other
groups, if desired, about notable women scientist-.
MATERIALS REQUIRED: , Pencil and paper; resourcé materials such aé‘ encyclo-

INSTRUCTIONS: ' 1. Have students choose a notable woman scientist to
study. Try to arrange a good cross-section of women -
and scientific disciplines,

2. Have students search for biographical infarmatiaﬁ
about the scientists, such as: ‘

Description cf their work

Description of their work environment

Information about their training

Persunal information such as life style and chlld
haod including the ﬁeclsinn -naking pr@cass that

ooowm

3. ~Have stuﬂams preparé the infoarmation in shart 10-15
minute talks to present to the class or other groups.

- DISCUSSION: 1. Why did you choose this particular woman?

2. Where did you find informaticn about this woman?
Was it hard to find? Why? Why noi?
What did you find mnst interesting atout tha woman?
Why? . '
What makes her notable?
Do you think other wemen could do what she did?
Why? Why not?
Do you think men could do what she did*»‘ Why'?
Why not?

wEJ'I\ -

E':q‘

REF ERENCES RESOURCES section of this packet
) ROLE MODELS section of this packet
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SKILL ACTIVITY #17: USING STATISTICS
LEVEL: ' ; Junior High, Senior High

: .t s .
OBJECTIVES: 1 1. Toteach data representaticn and interpretation

C . ‘ 2. Todevelop awareness of-the status of women scientists
-ACTIVITY DESCRIPTION: Statistics are presented in tabular form and the data

. ' are Interpreted to iearn about women scientists.

MATERIALS REQUIRED: Warﬁen Sgiemists Data Stieet (on next page)
INSTRUCTIONS: v 1. *ave students read the Women Scientists Data Sheet.

2. Have students write the foliowing information:

a. Number of women who are (choose scientific
field(s))
b. Salary of female (chaasa sclentific field(s))
c. Salary of male (choose same scientific field(s)
as those chosen for women)
d. Compute the difference between the two salaries.
e. Compute the r;sércentagé that the female salary
is of the malé salary.
f.  Number of minority people who are scientists -
g. -Number of minority scientists who are female
h. Compute the percentage of minority scientists
#: o who are female,
, . |- Compute the percentage of the total number of
i . : sclantists who are fémale and members of a minor-_
) ‘ity group. .

DISCUSSION: 1. Why do you think there are mare male scientists
than female sciantists?

2. Why do you tiink male sclentists’ salaries are greater

than femaie scientists?

Why do you think there are so faw minority scientists?
What other ways can you thisik of to present these data?
_ -{e.g. graphs, parts of circles) .
REFERENCE: WOMEN AND MINORITIES IN SCI=NCE

: AND ENGINEERING
National Science Fourdation Publication
U.S. Government Printing Office #038-000-00307

B
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(thousands of dollars) |
o

SOURCE:

ERIC

Aruitoxt provided by Eic:

CURRICULUM

WOMEN SCIENTISTS DATA SHEE

Scientists and engineers by 'fiéld, sex, and race: 1974
‘,, Race

Seyx __F .
Black _Am indian_

Femala

_Aslan__

Total ~ Male —_ White

135 GOD

15 000
15, 000
24,000
3,000

- 8,000
34,000
27,000
56,000

bevoo oo oo o0 1,873,000 1,786,000 1,888,000 3,700 1,800 36,500 - 17,000

3,500 " 4,600
1,800 [ 1,300 . ()
* 2,500 " 1,300
100 ~ (1) 500
8,500 '500 20,200
3,500 . (1) 2,700 3,300
1,600 - () 2,600
10,200 - 500 2,200 2,100

179,000
57,000
120,000
51,000
1,035,000
184,000
80,000
172,000

. 170,000
© 45,200

" 101,000
49,000
1,084,000
160,000 .
88,000
131,000

188,000
60,000 .
125,000
52,000
1,072,000
194,000
95,000
187,000

Phy;lcal sciantisls
Mathamatical scientlats .
Computer spacialista
Envirgnmantal selentists . . .
Englneers
Lite sclentists . . .
Paychologiats . .
Social acientists

1 — Legs than 500 ,
NOTE: Defail may riot add to total because of rounding.

: AA'nAnuai salaries of scientists and engineers, by field and sex: 1974

~ Social
_ scientists

Life

Environmental _
_scientists

sclentists

ALLFIELDS | Mathematical
' ‘scientists

Physical Computer Engineers Psychologists
sclentists = specialists :

WOMEN ‘AND MINORITIES IN SCIENCE AND ENGINEERING

National Science Foundation Publication

u.s. Gavarnmam Prlntiﬁg Office #038-000-00207
Page 23




CURRICULUM

SI{ILL ACTIVITY #18:-

LEVEL:’
OBJECTIVES:

' MATERIALS REQUIRED:

ACTIVITY DESCRIPTION: -

INSTRUCTIONS:

BISGUSSIQN:

5 HEFER ENCES:

MOMENTS IN SCIENCE HISTORY .
Junior High, Senior High

1. To create awareness of women in science
2. ' Todevelop a sense of living'history
3. Todevelop writing skﬁills

Peﬁcll and paper; résmn:e materials 5uch as encyclo-
pedia, biographical dictionary, HESQUHCE&LSEEHDR of
this packet; tape recorder (optional)

The script for a minute in the life of a woman sclentlst
is c:raatad

1. Have the students choose a woman scientist. (You may .
want to make these team projects.) Try to arrange a
cross-section of women in various scientific disciplines.

2: Have' the studants research Infgrmaﬂaﬁ about the

women. .

. B.i Have students wrlte a script for a cna minuté: public -

service annouricement (which might be used on radio
or television) ahout the women.

4. i Have students present thair scripts to the class or
other groups.,

5. Tape record the scripts havlng students supply voices

. In thg acrigts

Donate tapes to Ilbrary

If possibie, arrange for the iocal bruadcsstlng stations

to use them. :

&N

What dg you thlnk lt iz like to be the woman sciantist
in the script? ‘

RESOURCES section of this packet
ROLE MODELS sectlior: of this packet

=
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SKILL ACTIVITY #9:

LEVEL:
. OBJECTIVES:

ACTIVITY DESCRIPTION:

- MATERIALS REQUIRED:

INSTHUGTIQNS

DISCUSSION:

REFERENCES:

CURRICULUM '

LOST WOMEN OF SCIENCE .

Junior High, Sehlar High

1

—

bl

2.

To create awareness Gf ‘women scientists and their -
work i
Tndevalop researr;h skilis ;
The work and dates of the work of women snlentlsts are
lisied. ‘

Women Scientists list (on next page or create your own);
encyclopadia, blegraphical dlgtlanary, or RESOURGES

.included in this packet.

Give students coples of the list of women sclentists.

Have students.resaarch the sclentific contributions of
the women and the time of the work.

Have students complete the list.

Have students include their research blbllngraphy
with their list.-
Collect lists and ldemlfy thnse women on the list for

" which no information was found. Add the information

or -direct the students tu whare they can find: the
informatlon.

Have studehts take turns presenting their flndlngs
about each woman.

OPTIONAL INSTRUCTION: order posters Ilsteﬂ in the
Poster part of the RESOURCES section. '

Where was the information about.the women lacated?

“Was it hard to find? If it was hard to find, why do you

think this is s0?
Were the contributions of women sclentists surprlsiﬁg
ta you? If they were a surprise, why"’-‘

) HESDURCES sactlgn of this pack’et

ROLE MODELS section of this packet
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- CURRICULUM _ -

WOMEN SCIENTISTS LIST

How many women sclentists can you name? How many mathematicians and engineers? Most people
can think of at least one — Marle Curle, who won two Nobel Prizes, one In physics and one in chemistry.
In addition, her daughter, Irene Jollet-Curie, won a Nobal Prize in chemistry, becoming the second femaie
. Nobelist. How many of the following women can you Identlfy? Do you know about their work and when

they did l‘t?

NAME

"Annle Jump Cannon

' "HERWORK TIME PERIOD

Rachel Carson
Gerty Corl 7

Mar}s‘- Emppeﬁ;—h;ﬂayer

Alice Hamilton

Florence Sabin R
Helen T’atjsaig

Glr,aca Hopper

Hypatia

M'arla(Ml_tci:hell - i
Lise Méit'ner :

GﬁiensShiqﬁg Wu

Lillian Giibreth

Ellen Richards Sw‘allﬂw

. ,J?da Byron Lovelace

' Méry Samervll:le

<+ Jane Goodall

Virginia Apgar - |

Sonya Kovalevskl

x



SKILL AC%VITY #20:
LEVEL: ) ;,*%
OBJECTIVES: |

}

ACTIVITY DESCRIPTION:

MATERIALS REQUIRED:
INSTRUCTIONS:

" DISCUSSION:

INTERVIEWING

~ Junlor High, Senior High

1. Tocreate awareness of contemporary women scientists

2. Toressarch'in-depth information about sclentific work
~ and the peraonal lives of women scientlsta

3. Tolearn interviewing skills

4. Tolearn techniques of oral history

Vvomen sclentists In Iﬂcal community are Interviawed
L nut their work, training, and personal lives

A set cf intérvlaw quastians; tape recorder (ﬂptianal)

1. Have a graup of students Incate wnmen scientists
who are wllllng to be Interviewed. - )

2. Have.class d ’Eslgn a set of questions to bé used In
the intetview. Having.the students-do this Is very
valuable because they have the opportunity. to learn.
what they want to know. Suggested questions are in-
cluded on INTERVIFW QUESTIONS page (sae next
page). b

3. Have the students Interview the women sclentlsts

~ Give them the option of:

a. Writlng the Interview.
b. Taping the interview.
c. - Bringing the scientist to class and cunducting
the .Interview as part-of a class presentation.
- (If several students choose this option, a panal
, format might be used.)
4. Have students present the results of their intervlews
in class .

1. What :part of the interview lntereatad you the must? ’
Why?"

2. Did you learn anything new'? What was It?

3. Did anything about the woman, her work, or her life
surprise you? If so, what was it? Why?

‘4. Would you like’ tu get to-know this woman better?
Why? .

i
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CURRICULUM " - o

E

SAMPLE INTERVIEW QUESTIONS

WHATISYOURJOB? . = .
— What do you do? N 7 .
- Dascrlbe the physical’and human environment.

} WHAT ARE THE JOB DEMANDS'? SATISFACTIGNS? FRUSTRATIONS?
WHAT KIND OF PERSON WouLD ENJDY DOING YOUR WORK?

" WHAT EDUCATION OR TRAINING EAGI{GEDUND IS REQUIRED?
WHAT i%imm OF PERSON WOULD NOT ENJOY DOING YOUR WORK?
WHAT HAVE EE%H YOUR CHANCES FOR ADVANCEMENT?
WHAT HAS BEEN THE COMPETITION? |
WHAT INITIATIVES' HAVE YOU TAKEN IN YOUR CAREER?

-‘ WHAT QESTACLES HAVE You ENG@UNTERED?

WHAT IS IT LIKE TO BE A WDMAN. IN THIS_ JOB?
’ . — What have been the responses of your family and co-workers?

HOW DOES YOUR JOB FIT WITH MARRIAGE? CHILDBEARING? Y

HOW DID YOU GET WHERE YOU AHE'? p

— What was the decision- -making process with respect to ygur
_-early life?”
teachers?
. parants? -
family circumstances?

a

! WHAT ADVICE CAN YOU OFFER OTHER WOMEN? -

45
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~ 7 . CURRICULUM

| SKlLL ACTIVITY #21: | {?V\{ITH MY ABILITIES,| c:cgu:i BE .. ."

LEVEL : o ‘ ' JqﬁlorHigh,.SeniﬁerSh

OBJECTIVES: : 1. Todevelop self-awareness o
", : Con ’ . 2. To relate individual abilities to thuse raqunred af a? '
) N . -scientist o _

ACTIVITY DESCRIPTIQN:‘ | " The student identifies his or hér abilltlas interests,

and desires and attempts to “match these abilities
to allst of sclantlflc occupations.’

- MATERIALS HEQUI y N Pencil and paper, list of sclentific ocoupations.
|NSTRUCT|QNS . " 1. Have the students make a Ilst of their abllities; In:
: terests, and desires, as they see them. ;

P : 2. Give them the. list of scientific occupatlons and have
/ : : them use the list to choose occupation which they
’ o " :think might be possible for them. (The students will

probably have to guess at this, but let them da it

L . anyway. They may have more than one.)

i - LT 3. Then have them camplata the- statement: ‘‘With my.

. ‘e abilities lcould be .>. ." with the reasons why.

4. Have the atudents présant thalr completed statements .
to the claas.

5. Halp them by slarifylﬁg what each scientist on the iist

- : . » vdues

-/

-DISCUSSION: o 1. Do you know what all the occupations in the list are
: S and what these people do? If not, give the needed
Infarmatlnn

>
J
]
L
-
E
u.T
n.
o
e
o’
=
-
=
3
.
o
-
@
%
]
o
[
3
-
=]
=
-
=
i
o
m

accupatlnns?
What training do you think is necessary?
Why dn: yau ‘think you can be (tha sslentist selacted)?

o o

Why? Why nnt‘?
Cdn women learn to fly an alr'plane, fix an'automobile;
h design & bridge or a bullding; find a cure for the
common cold?

o

'REFERENCES: ! 'CAREER GUIDE in this paskét (The STLIDENT
. ' : CHECKLIST is useful.)
HESGUHGE§ listed in this packet




CURRICULUM

H

LIST OF SCIENTIFIC OCCUPATIONS

. MATHEMATICAL SCIENCES
‘ Mathamat:iel_ak :
Statistician’ \
Actuarial Scienjls,i
. PHYSICAL SCIENCES

, Astronomer
., Physiclist
. ‘Chemist
‘LIFE SCIENCES®
Zoologist
Botanist -~
" Physiologist
EARTH SCIENCES
Oceanographer
Meteorologist
Geologist -

Engineer

‘Electronic Techniclan

Drafter ’
. Surveyor

4
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SKILL ACTIVITY #22:
LEVEL:
‘OBJECTIVES:

ACTIiVITY DE—SEHIPTIQN:

.

_ MATERIALS REQUIRED:
| INSTRUCTIQNS :

 DISCUSSION:

REFERENCES:

CURRICULUM

1.

‘ TIME CAF‘SULE LETT'EF!

_Juni'gr High, Senior High

create selfégwsreness 7
Tocreate awarsness of technical careers

- The,student’s conception. of taﬂhniégl xwark Is racorded :

and teviewed at a later time. (This is a good pre- and
post-activity to use with a unit on technical careers.)

Pencils ax@d‘ papér

Have‘thé studénts compiete the following statement: ‘
*If | were a (choose a technical field such as ‘chemist,

mathematician, electranlc technician) or (choose a
woman scientist such as Marie Curia)

| would do these things:

(student writes what he or\she: wuuld do in that jab
or as that person). N \ _
Have students seal the statements In a\ container
and‘store for some future time, \

At future time, repeat step 1.
Unseal container and raturn atatemsnts to the stu- -

Have the students compare their two statemems

How do tha statements compare? Dld yau wrlte abgut .
the same career or person both times? If not, why not?

If 80, have your impressions of that career or persnn
changeﬁ? in what ways?

Do you know more about scientific work thaﬁ you did
before? If not, why not? If so, what kinds of things
did you learn?

Would you like to do this kind of work? Why’?‘

CAREER GUIDE in this packet -
RESOURCES listed in this packet

- ROLE MODELS section of this packet
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CURRICULUM

. ADDITIONAL SCIENTIFIC AC AGTIVITIES

FOR SENIOR GH SCHDQL STUDENTS

. HERE ARE SOME IDEAS FOR THE SENIOR HIGH LEVEL. MAKE A SPECIAL EFFORT TO
RECRUIT WOMEN STUDENTS : ,

1. Greateaaclence column In the school newspaper deallng with, for example, scientific tcplcs sclentiata,
and latest scientific breakthroughs.

"2, Adsist sclence teacher’_in'hisﬁr her field of interest. (Aiso prepare teaching materials.)
3. Maintain a school museum of living and preséﬁeééspeclm_ensg

4, Eé\sd professional journals in matﬁémaucs science, and engineering.

5. Forma science or aclanca—related club. Some related interest clubs mlght be tropical flsh sclance re-
gsearch, phutugraphy, laboratory technalagy, or astronomy. .

7. Establl ha aclence honor society and/or-a science and mathematics hancra program to provide oppor-
tunltles tor students to:

b. Iaarn use an aparstlun of Iaboratory aqulpment (e g. analyusai balance mlcrgacnpe computars)
c. ' gainskill Ir\srgpug;rk including handling of common materials, wood, metal, etc.

~d.. dn library regearch (e.g. college textbooks, women scientists) :
e. do mathematigal work or study advanced mathamatlcs toplcs, inciuding calc.ulus
f

" prepare éxhibita of science work fnr damonstrailcn bafﬂra other students, for SGIEHCE fairs, and for
local exhibition

g. prepare reports of ,clencawé’rk for school newspaper, school science journal, or other publications

h. participate in semi ar activity on a regular basis

Page 32
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" to
scientific and _
techmcal occupatlens ,

00

EKC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

ERlC

Dear Career Eﬂuéstarr .

The - s::ances have become, in many ways, more complex. I many other
ways, they have bacome lass so. It is true that we live in a highly technical

L. sogiely—microwsve .ovens, high-speed communication systems. rapid

transportation, and-heart transplants. Yat, today’'s scientist is likely to work in
one branch of & broader field of science. This has the effect of simplitying the
scope of work of an individual scientist,

Désplte the accelerating pacea of scienca, especlslly inthis cgntury, there are
still new technical frontiers to explore and naw prokiems to solve, such as
finding a cure for cancer and solving environmantsl problems. The need for

- scientists is at least as great as it has ever been. There is noreason to assume

that tha need can only be met by malas. Women certainly can contribute to the
sciences in the future and it would be 8 ioss of available talent not to encourags
yoeung wornen to consider scientific careers. Those traits and abilities which are

“fmpartant in a scientist are the qualmés ofs good student, regardless of sex or
race, .

" This CAREER GUIDE is deszgned to assist you in prawdmg answers to
questions which young people might ask about scientific careers. This
infermation, written in everyday language, shows the re[evance of the sciences
to everyday life and shows the diversity of opportunities and scientific careers.
Resources from whu:h career information can be obtained, with an emphasison
thosa which will prawde em;auragement and awareness for young women, are
élsa Included., -

. Female role madels scarcein the pasr are vital to career éducarlan fnr
young women. They are equally vital to ihe young man who must change his
perception of women In the sclences and who must learn to accapt women
in these roles. Supplemental to this CAREER GUIDE, the ROLE MCDELS

"section of this packet can be used to provide further encouragement and

awareness of 'the Important contributions of women to the sclences: A
number of biographies and sutablagraphiss are listed in the RESGUF!SES
section for in- -depth study of the lives of women selénﬂsrs .

As we contemplate the future of science and rechnalagy, the dabate
eurremly being waged among sclentists on public policy -and ethies will

“ result’in some important declsions that will affect all human beings and

their natural resources. These decisions will permeate many aspects of our
private lives. It will be regrettable if half of our population has m: valce in
these matters. As one woman sclentist®* said:

“f want to see woman in the ‘hard’ sciences {physics, chamistry,
mathematics). . . Until such time, we will have little undgrstandmg cantrol,
and participation in world decisiohs that affect our lives and that of our
r;hlldren - . *

Hapsful/y, use of the infermation in this CAREER GUIDE will opan doorstoa
gréaiar dacision- mskmg role for women in the future. .

“Sharon L. Meanard

‘Muéh af rhe lnfarmarlan on careers was derived from the OCCUPATIONAL
OUTLOOK HANDBOOK, 1978. U.S. Depariment af Labor.

**Sonia GIHIn chemlsr
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- CAREER GUIDE

INTRODUCTION ~ ©

“High ihreihjqencg alone does not make a youngster & scientist.”
Paul F. Brandwein o :
THE GIFTED STUDENT AS FUTURE SCIENTIST )
New York: Harcourt Brace, 1955 '

Traditionally, the world of.science has inciuded only those fieids that deal with natural phenomena,
such as physics, chemistry, and biology. Today, the social sciences, such as sociology and psychology, are
included in the science groupifig-by organizations such as the American Association for the Advancement of
Science. However, it is still in the traditional fields of science that women remain faw. Of approximately
two million scientists in the United States in 1974, about 9.4% were women. Few women ventured into these
areas partially due to tradition and partially due to a mythology which has grown up around science and
scientists.-This mythology regards science as masculine subjects and pursuits, although there are women
sclentists whose achievements cannot be ignored, Some cf these women are listed In the ROLE MODELS
section. o _ !

.. This CAREER GUIDE Is designed with the high scheol counselor in mind, but it can be used by teachers
and others who advise ycurig women. its intent is to maks it possible for an advisor to assist young women
In learning about physicali, lifs, earth, and mathematical science careers:. in understanding their inter-
relationships in both the scientific world and in the everyday world; in understanding the importance of
sclence In everyday iife; and In becoming aware of the advantages of pursuing further studies in mathe-
matics and science. . . o : o
‘ Within the scientific areas, a number of branches or highly specialized fields exist. This CAREER GUIDE
will not deal with these extensively because the young student will not be concerned with that degree of
specialization for a number of years to come. However, enough is included to generate awareness of the diver-
sity and number of possibilities that do exist. A student interested in a particular branch of science can
explore it on their own with your assistance and with the resources listed in this GUIDE under CAREER
INFORMATION., - R : ' , : o

The more general fields, and some selected specialities, are described along with training requirements
and employment outlook. But before we éxamine these, lat's address a more fundamental question: WHAT
TRAITS ARE SIGNIFICANT IN THE DEVELOPMENT OF FUTURE SCIENTISTS? o

According to Paul Brandwein, threa factor clusters can be identified which he considers important in
the development of a scientist: ‘ - - '

1. GENETIC FACTORS —:including general intelligence, numaricai’ ability, verbal ability, neuro-
. muscular control (manual dexterity and mechanical aptitude). '

2. PRED!S?GSING OR PSYCHOLOGICAL FACTORS — Ineluding:

a. PERSISTENCE — wlllingnéssvtﬂ‘spend time beyond the or’dlﬁary.ﬁr a given task; willingness
to withstand discomfort, such as long hours, fatigue, strain; willingness to face failure. -

'b.  QUESTING (curlosity) — displaying a notable dissatisfaction with present explanations of the
way that the world works. (This may imply that authority will not be accepted without question,
or at least, not without ascertaining the reliability and valldity of the authority.)

3. ACTIVATING FACTORS —including the opportunities offered in school and the special skills of

teachers,

All of riese tactors are necessary to a scientisi's development, belleves Brandwein, Not one is sutficient in It-
* sgelf and not one Is unique to either sex. The latter two factors are within the range and responsibility of the

educator. This CAREER GUIDE will provide assistance to the educator in developing these factors in young -

woman, ) - '

. Page 36
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CAREER GUIDE
Hapefuily-,?‘i"’ti’villl provide motivation for.a special effort to encourage young women to consider scientific
careers. - - " : :

As a clarifying model, a “circle of science” (see figure 1) Is useful. In the center of the circle is mathe-
matics, the language of science. It Is also a science in itself. Mathematics is required for any scientific carear.
But even if students do not plan to pursue technical fields, they may find that they will be at adisadvantage in

- the job market or ina college program if they do not study mathematics. This will prove particularly true if
students find their ¢olloge programs delayed because of mathematical deficiéncies. These deficiencies must
be made up at the coliege level before studants’ college programs can proceed, increasing the cost of college
education. - ' _ o

- Many college degree programs in nontechnical fields require more than two years of high school mathe-
matics. Among these are: _ LT
Business .- : Geography
~ Dental Hygiene Nursery
Economics Physical Education
Elementary Education Psychology -, o
In many occupations which do not require college training, matheratics is also essential. Shop math, for
example, is part of the apprenticeship training for many skiiled trades.

-

«Mathematics has aiways been basic to the natural sciences and engineering, but its importance to the
social sciences and business has grown remarkably in recent years. Store owners used to guess ai the
amount of inventory to keep on hand for profitable results. Now they hire operations research specialists to
determine this mathematically. Factories, which formerly inspected every item coming ofi the assembly
line, now use statistical quality ccntrol methods to save time and money, The following list* shows the
amount of mathematics necessary for adequate preparation to enter the scientific fields listed:

NUMBER OF YEARS OF
FIELD - L HIGH SCHOOL MATHEMATICS

Astronomy
Chemistry
Engineering

*. Entomology ,
Environmental Sciences
Food Sciences
Forestry
‘Genetics
Geology
‘Life Sclences
Pharmacy
Physics -

.. Piant Pathalogy

Pre-Medicine

,s

Eo T - S N % T N T VR S

Three years of high school msthemétics mééns:_ Algebra (é(years) and geometry (1 year). For four years of
high school mathamatics, an additional year of pre-calculus mathematics, Including trigonometry, is advis-
able. The Importance of a solid foundation in mathematics can not be overemphasized.

‘In addition to the career descriptions In the GUIDE, personality traits are included in general tarms,
To gain, further insight into spacific traits of individual sclentists, the ROLE MODELS section of this packet

will' b plpful, Salary and job outigok follow the dessrlpilﬁnéi

*THE MATH IN HIGH SCHOOL . . "YOU'LL NEED FOR COLLEGE

_Brochure of The Mathematical Asscciation of America. oL 5‘1
B v [
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FIGURE 1.
CIRCLE OF SCIENCE

/

Inner circle — Mathematics

Second circle — Major science groupings
‘Third circle — College majors } _
Fourth circle — Branches of science and speclfic course work ,
Outer circle — Applied sciences ' '
; _'Page 38




MATHEMATICAL CAREERS .x \

THE WC)RK

Mathematics i= both a sc'snce and the lancuage of sr.‘.hanee It i3 a tool which is essential to many iypes
of work. As a tool, mathomatics provider a way to understand and express ideas In science, engineering,
and increasingly, !, human affairs. The application of mathematical techniques in these fields has Increasaﬁ
greatly because ot the extensive use of computers which permit complex problems to be soived rapidly and
afficiently. Because cf these trends, ampluymem opportunities for persons trained in mathematica have
exﬁanded rapldly in recent years

N to traﬁslatlng s&lemifu: and managerlal prablan lntn m hémath:al terms There are two broad classe=

‘of matnematical work: pure (theoretical) mathematics and applied mathematics, which includes salving
numerical problems. Theoretical mathematicians develop new principles and new relationships between
existing principles of mathematics. They are interested in expanding basic knowledge; practical application
Is not the prime consideration. This theoretical knowledge, however, has led tQ maﬁy usaful sclertlflc and’
englnserlng achievemnents,

Mathematicians in applied work develop theurles techniques, and approaches to ﬁrnbléms in natural
science, social science, management, and engireering. The problems range from analysis of space vehicle
systems’ reliability to siudies of the effects nf new drugs. Some specific fields of work for mathematicians
inelude: ,

@GTUARIAL SCIENGE

‘This is the mathematics of physics- onénted prablems and, increasingly, economics and
‘business, analyzing the frequency of chance and hazardous occurrences, forecasting the
probability of recurrences, and recommending the price of insurance against these risks.

COMPUTER SCIENCE

This is the mathematics of translatlﬁn in cher words, how to say “hello’ to a snmputer
The mathematician communicataes with cgmputera translating pmblsm solutions and,
operations intg a format which guides tha rumputer opeiations,

'LASSICAL APPLIED MATHEMATICS *

This is the-mathematics of physics-orianted prgblama and increasingly, economic and
soclological sysiems. 'he mathematician analyzes data and constructs models of engmeer-
ing, physlcal or social prablems

OPERATIONS RESEARCH : . ' (

This is the mathematics of decision making. Tha mathamatlrlan constructs simple mathe-
matical models of compiex business and economic structurés which are used to aid in the
prediction of future needs : . \ .

L.
STATISTICS

PR

This is the mathematics of large numbers. The mathematician anéiy;es and -uses data,
such as censuses of population, sales, production, Invemgrles and othar business and
“industrial data. He or she might also aid In managerlal decialun making by designing

sample survays to determlna the prospects of a business success.
THE PEOPLE o : IR o ‘ . {

About 40,000 persons workéd as mathematicians in 1974, ificluding abcut 20 percem women. Out of
24,000 statisticlans, one-third were women. :
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Young people considering careers in mathematics should be able to concentrate for long periods of
time, should enjoy working independently with ideas and solving probiems, and must be-able to present
their findings in written reports. They need good reasoning abliity, persistence, and the ability to apply
basic principles to new types of problems. They must be able to communicate weli with others since they

often must work with non-mathematicians on problem descriptions.

These traits are just as likely to be found in young women as in young men. The difference may actually
come when a young woman thinks about how she can use the traits. For instance, the ability to communicate
weil. might lead her to think she should be a teacher. it is important to encourage her to keep her options
open by letting her know that these skills are useful to a mathematician as well, .

THE TRAINING ' - |

Although advanced degrees are required for an increasing number of jobs, the bachelor’s degree is
still adequate preparation for many positions in private industry and the federal government. New graduates
generally assist senior mathematicians with computations and with the solution of less advanced research

- problems.

Course work usually includes analytical geometry, calculus, differential equations, probability and stat-
istics, mathematical analysis, and modern algebra. A prospective student should take as many mathematics
courses as possible while in high school. This is especially Important for the young woman to know. Point
out to her the impartance of a good mathematical foundation. Let her know that research evidence shows that
the ability to learn mathematics is not sex-related. ,

If the student is interested in applied mathematics, training in the field in which the mathematics wiil
be used is very important. Depending on the.student's interest, the student should study physics, engineer-
ing, operations research, business, industrial management, economics, statistics, chemistry, life sciences,
or the behavioral sciences. Training in numerical analysis and programming Is aspecially desirable. for

mathematicians working with computers.

- ; -
. : )y
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- PHYSICAL SCIENCE CAREERS

Physical saianilst_s work with basic scientific principles. They do baslc research to expand knowledge of
the properties of matter and energy. Some do both basic and applied research and others develop new
products and processes. Specific fields in the physical sciences include the following.

ASTRONOMY
THE WORK

Astronomers seek answers to questions about the fundamental nature of the universe such as its origin
and history and the evelution of our solar system. They use the principles of physics and mathematics to
study and determine the behavior of matter and energy in distant galaxies. The iriformation which is collect-
ad may help to prove or disprove thaeories of the nature of matter and energy, such as Einstein’s Theory
of Relativity. i o Co .

- To make observations of the umveréej astronomers use a varlety of tools, such as large telescopes,

!

radio telescopes, spectroscopes to analyze light from stars and determine their chemical composition, and

ather instruments which can datect electromagnetic radiation from distant sources. Electronic computers

~are used 4o solve complex mathematical equations representing various theories, to calculate orbits of

asteroids and the paths of comets, to guide spacecraft, and to work out tables for navigational handbooks.
Today's astronomers spend little time visually observing stars through teiescopes because photographic
and electronic light-detecting equipment is more effective with dim or distént stars and galaxies. Astron-
omers may also design these optical measuring devices,which can be attacher to the telescope. After these
observations ara complsted, astronomers analyze the results and present their findings. As a matter of fact,
increasingly more of the astronomer’s time Is spent analyzing the large quantities of data from photographs
that the observatory facilities collect. Some astronomers concentrate on theoretical problems and seldom
visit observatories. Instead, they formulate theories or mathematical models to explain observations. Such

" . astronomers use the laws of physics to develop, for example, theoretical models of how stars change their -

nuclear energy sources. . [

| THE PEOPLE

_ Astronomy is the smallest physical science in terms of numbers employed. Of the two thousand persong
employed in 1976, seven pércent wera women. . T -

Students |nterested in careers-in astronomy should have imagination, “inquisitiveness, perseverance,
ability to concentrate on details, and the ability to work independently. Traits such as patience and attention

to detail have often been considered female traits, usually for typing jobs and needlework. These same abiii-

ties could be applied to a science such as astronomy.

THE TRAINING
The usual requirement for a career in as'trgnémy is a Ph.D. degree; howaver, jobs such as assistant in an _
observatory, planetarium, or large college or university laboratory are available for those with a bachelar's or S
master's degree, ' - -
T % o B A R
Students planning to become astronomers can major in astronomy, physics, or in mathematics (with a

5

‘physics minor). Course work sheuld include physics, mathematics, chemistry, statistics, computersscience,

optics, and electronics. The student should study astronomy, astrophysics, and techniques and instruments

used in astronomy, If these courses are avallabla.
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‘ - CHEMISTRY . . b
THE WDRI{ “'

Chemists examine substances and then find practical uses for these substances. Thay may develop
new compounds such as rocket fuel, improve foods, and create clothing that Is chemically treated to resist
fire, soil, and wrinkles. They investigate the prupertlés and composition of matter and thé way that elements

camblne with each other. Chemists often specialize In a subfleld of chemistry. Some of these firlds are:
AN@LYTIGALﬁGHE@MSjEY . : ’
Analytical chemists determine the structure, composition, and nature of substances, and

develop new techniques. A famous example of the. work of this type of chemlst is the
analysis of moon rocks by an international team of chemists.

~ BIBCHEMISTRY

Blochemists often’consider themselves as both chemists aﬁd life scientists because they
study the chemical behavior and chemical nature of iiving things. This work is vital to the
understanding of the baglc functions of living things, often leading to the discovery of the ef-
fects of substances such as food, hormones, and drugs on various organisms, Applications
_of biochemnical mathods and techniques are useful in areas such as medicine and agricul-
" ture. For example, biochemists seek cures for diseases or identify the nutriems necessary to
maintain good health. : . ’

ORGANIC CHEMISTRY

Organic chemists originally studied the chemistry of living things, but this area has broad-
ened to include all carbon compounds. Carbon, in combination with other elements, forms
an enormous variety of substances. This work has TESUHEd in modearn cgmmercial praducts
such 4s plastics and other synthetics. -

. INORGANIC CHEMISTRY

Inorganic chemists study ccmﬁaunds uthar than csrbﬂn They may develop, for example,
materials to use in solid state electronic computers.

PHYSICAL CHEMISTRY

Physical chemists study energy transformatlions to find new and better energy sources.

THE PEOPLE °

- Nearly 150,000 persons worked as chemists In 1976, About unesfuurth of those re‘:ently racélvlng ad-
vanced ﬂegrees have been women.

like warklng with their hands bulldlng sclamlflc apparatus and péri‘armlng gxperlmems Pérsaveranca

-ability to concentrate on detail, ~d ability to work Indapendgmly are essential traits. Other desirable traits

are inquisitiveness and Ir’naginat -n. Good eyesight and eye-hand cﬁardlnatlun are algo very important.
' The hardest part abonit convincing young women’ to conslder chemistry rnay be In generatlng anjuyment

" of sciencé and mathematics. Social candltlonlng which labels science and mathematics as male subjects

works against this amploymant. One way that ateacher can overcome this mental block is by affarmg "Kkitch-
en chiemistry.” The book CUP AND SAUCER CHEMISTRY by Nathan Shalit, listed in the RESOURCES section,

. 'is an excellent basis for such a Uﬁn
THE TRAINING

A bachelcr s dagree with a rnajcr in e:herﬁi;try orarelated ﬂlscmlmé Is adequate for many begmning jobs,
A atrong backgraund in chamiatry with good laboratory skills is essential, Hequlred courses usually include

s,
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analytical, inorganlc, organic, and: physical c.harnistry Eiuchgmlsts might rnajnr in binchémistry or in-
blnlngy with a minor in chemlstry .

PHYSICS
THE WORK .

T\hrnugh systematic observation and experimentation, physlclsts describe the structura of the universe
and the Interactions of matter and energy In mathematical terms. They may develop theorles that describe
the fundamental forces and laws of nature, such as gravity, electromagnetism, and nuclear interaction.
The fundamentals of atomic structure and the.forces between nucleons (nuclear dynamics) are two topics
of their investigations. These studies can lead to-many useful discoveries. The development of radiation
therapy in_cancer treatment, for instance, resultéd from pliysicists’ work in nuclear radiation. Other recent
" contributions of physiclsts are in electronics, impinvamants in cnmmunlcatlnns aerospace, nuclear energy,

and madical instrumentation.

The equipment 'that physicists davelap for their baslc research can often be sppligd to other areas,
For example, lasers (devices which amplify light and emit electromagnetic waves in a narrow, intense light
beam) are utilized in surgary, microwave devices are used In ovens, and special measureamant techniques
and Instrun‘lenia can datect the kind ang’ numbar of cells in blood or the amount of mercury or lead in fnnds

physlcs and tha physlc:a nf flulds Sﬂme spac.lallza In a subdivision nf nna nf these branchas fur axampla
within solid-state physics, there are the branches of ceramics; crystaliography, and 'semiconductors. Grow-
ing numbers of physicists are spacializing in fields combining physics and a related sciencé Examples nf

these are astrophysics, bl.nphysics chemical physics, and geonhyslcs
THE PEQPLE : -

) About 48 000 people’ wnrkén as physicists in 1976; fnur percent of these were women. Studénts planning
a career in physics should have inquisitive rn!nds mathamatlcal abllity, and imagination. They shnuld be

able to wark Independently
THE TRAINING

) A bacheior's degree does Iimit job possibilities. Graduatégtralning in physics or a'c_lnsaly related fleld
is aimnst éssential far’ r’nnst Entry-léval jnbs and fnr advancament Hnwever, thnse having a bachelnr 8

Gnvernment Many with a bachélnr's dagrea ﬂnd jnbs in other sciéntlfu: fields and In engineering Tha
ynung physimst often begins his or herecareer in Iabnratnry work. L

()
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LIFE SCIENCE CAREERS

THE WORK

Life scientists study all aspects of |lving organisms, especially the relationship of animals and plants
to their environment. Many work In laboratorles conducting basic research aimed at adding to our know-
ledge of living organisms. Knowledge gained from this research Is applied in medicine, in agricuiture to
improve crop yields, and in environmental sciences to aid in the betterment of the natural environment. Life
scientists must be familiar with research techniques and complex iabaratory equipment such as electron
microscopes. Knowledge of computers is often useful. Research also can take place in locations other than

. the laboratory. For example, a botanist may do research In the voleanic Alaskan vaileys to attempt to deter-

mine the kind of plants that can grow there.

SGT"FIE life sciantists work as consultants to business firms or to-government. Others write for technical
pubiications or test and inspect foods, drugs, and other products. Same work In technical saies and services
for Industrial companies where they demonstrate the proper use of new chemicals or. technical products,

Some scientists working in the life sclences are cailed simply blologists. The majority, however, are
classified by the type of organism they study or by the specific activity performed. For example: _
AGRONOMY- o =
This branch of the life aciences?is cﬂncérﬁed with the mass da#alogmant-af plants. Agron-
' omists seek to improve the quality and yield of crops by developing new growth methods and
by controliing disease, pests, and weeds. They alss analyze solls to determine ways to in-
' crease acraage ylelds and decrease soil erosion. : B
ANATOMY

Anatomlsts study the structure of organisms, from celi atructure to the formation of tissues’

- ....and.organs..Many.specialize in-human anatomy.- Rosearch-methods-may-entail-di3sectiong -——-: - ==wwem

: with the aid of an &lectron microscope.
BOTANY

Life scientist dealing primarily with piants are called botanists. Same study all aspects
of plant-life, while ¢thers. work In specific areae such as identifying and classifying plants
. or studying the structur4 of plants and plant cells. Some botanists concentrate on the cause

and cure of plant diseases. . ST

ECOLOGY _ ‘ ,
Some life scientists apply their_ specialized knowledge to a number of .areas. Ecologists,
for example, study the mutual relationships among organisms- and. their environments.
They ara interested in the effects,on organisms of environmental influences such as rainfall, .
temperature, and altitude. Ecologists may extract samples of plankton (microscopic plants ’
and animals) from bodies of water to determing the effects of pollution and to measure the
radiocactive content of fish. : - _ .

5

Embryologists study the development of organisms from a fertilized egg tﬁrf;ugh the hateh-

Ing process or gestation period. They Investigate thée Gauses of heaithy and abnormal
development in-organisma.’ . : '

¥

E4
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' HORTICULTURE

Horticulturists work with orchards and garden plants such as fruit and nut trees, vege-
: tables and flcwara Thay seak to improve plant culturé mathuds for the beautlficatian Bf

ylalﬂ

MICROBIOLOGY -
Life sclentists who are called micraobiologlats Invastlgata tha growth and charastérlstics _
“of microscopic organisms such as bacteria, viruses, and moids. They Isolate the organisms
and examine them under a microscope. Medical microblologists are concerned with prob-
lems such as the relationship between bacterla and disease or the effact of -antibiotics
on bacteria. Other micrubioiogists may specialize in soll bacteriology (effect of micro-
organisms on ‘Soil fertility), vlralngy (viruaes), or Immunulngy (mechanisms that fight
Infactiuns)

' Nutritleﬁlsts examine the bodily pru;aaéea through which food s utilized and transformed

into energy. They study the process by which vltamina, minarals, proteins, and other
nutrients buiid and repair tissue.

. PATHOLOEY

Fathﬂlagista apeclallze in the effects of dlseasas parasites, and insects u_n human ceiis,
tissues, and organs. Others may study genetic variations caused by drugs. :

PHARMASD! 0GY

= |
Pharmacnlnglsts conduct. tests on’ Enlmala such as_ rats, gulnea pigs, and monkays to
determine the effects uf drugs and rﬁadh;!nea

ZDOLOGY“ i o
Zoologists concentrate on animal life — its origin, behavior, and life processes. Some
conduct experimental ‘studies with live animals and others examine dissected animals
In Isbaratariés Zn’alnglsts are usually Identlfled by the anlmal ~group studled suah as

anlmals Veterlnarlans studv dlsaaaes gnd abnormal functlgnlng In anlmals
Biochemists and biological sceanographers can also be considered life s?ientlstsi g

" THE PEOPLE e L ,. o

Almost one- third cn‘ al! life scientists are In research and davalopmem An estimated 205,000 persons
worked as life scientists in 1976. Almost 40,000 were agricultural scientists; about 100,000 were biological
scientists; and another 65,000 were medical scientists. Abﬂut one-fifth of ail blological and agricultural
sclentists ware women,

The abllity to wgrk Indaper’cdantly as well as part ﬁf a taam is an lmpartant tralt F'roapectwa Ilfe 5ciens 7

Verbai skllia hava Ieng ‘been thgught to be strung female traits. Because these trails are assets for a
life sclentist, this should be pointed out to young women. Wnrking Indngﬁdantly and physical stamina
are essential, not only for life sclentists, but also for the young housewife and mather, an important cgmparls
son {o point out as well, ;

6”
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THE TRAINING

Young people seeking careers in the life sclences should obtain the broadest possibls undergraduate
background in biology and the other sciences. Courses in blology, chemistry, physics, and mathematics
should be taken. Bachelor’s degrees are adequate preparation for some starting positions such as testing
and Inspecting jebs, Bachelor-ieve! students may also work ag technicians in medical research. Graduate
degrees are essantial for advancement. '

.
"y
I
i
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EARTH SCIENCE ‘CAREERS

aedge of the esrth s physlcal emlrgnmam This field playa an Impnrtam rala in solvlﬁg er lrcﬁrﬁéntal prgblems
such as pollution. Scieptists in these fields are concerned with the history, composition, and characteristics
of the earth’'s surface, interior, and atmosphere. Some do basic research to increase scientific knowladge;
others do applied research, using basic research knowledge to help solve practical prablama Geologlsts, for
axarﬁple, axplora for new sources of oil, other fuels and ores. Mateoraloglsts faracast the waathar The major -
earth SEIEHGE fields are: : :

GEOLOGY
THE WORK_ o *‘

Ganlagists siudy tha structure, compaslt'an and hlsmry af the earth's cfust iﬁ ardar o lucata natural
tions. By axsmlning qurfaca rocks and drilling to Eéédﬁér rock cgres ‘they determine the mstributlgn thlut-
ness, and slope of the rocks beneath the earth’s surface. They also identify rocks and minerals, conduct
gaatagical surveys, draw maps, taka measurements, and record data.

In field work. gEGIDglstE use tools and instruments such as hammers, chisels iavels ‘transits (muunted
-telascopes used to measure angles),. gravity meters, cameras, cnmpasses and saiamographs (instruments
that record tha intensity and duration of earthquakes and tremaors).

Eealoglsta may also"work in laboratories where they examine the chemical and physical prcpartias

of earth specimens under contro!led temparature and préssure; study fossil remains of animal and vegetable - .

life;. experiment with the flow of water.and oll through rocks; evaluate Information from photographs taken
from aircraft and satellites; and-use computers to record and analyze data. Laboratory equipment used by
geologists includes complex instruments such as the X-ray diffractometer, which detarmines the structure
..ol minerals, and the ) petrographic microscope for close study of rock formatlons

In aﬂdnion to fleld and laboratory work, geolaglsts may advise canstrucngn companies and govern-
mental agencles on the sulitability of certain locations for construction of bulldings, dams, or highways.
Geologists usually specialize in one or a combination of thrae areas — Earth materials, earth processes,
and earth hlstory Somespecialized gaalogy areas are: .

EGGNGMIG GEOLOGY
These geologlsts locate earth materials such as minerals and solid fuels.
PETROLEUM GEDLGGY :

These gealngists search for and recover oil end natural gas. Some petroleum géalnglsts\
work near drilling sites and cthers correlate petfoleum-ralated geologic Infarmatian fgr
antire ragions. . e .

ENGINEERING GEOLOGY

These geologists locate sites which are suitable for constructing roads, airfields, tunneis,
dams, and other structures by determining, for example, whether underground rocks
will bear the weight of a bullding or whether a ﬁrcipused structure may be in an earth-
quaké prone area . .
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GEQGHEMIST&Y 7
Gaéchemists study the chemical composition and changes In minerals and rocks to uider-
stand the distribution and migration of elements in the earth's crust. :

VOLCANOLOGY : '

These geologists study earth processes such as landforms and thelr rock masses, sedi-
mentary deposits (matter deposited by water or wind) and eruptive forces such as viii-
canoes. Volcanologists study active and Inactive volcannes, lava flows, and other eruptive
activities. -

) GEQMQRPHQLD}SY _ ‘
Gecmorphologists axamine landforms and those forces, such as erosion and glaciatlon,
which cause them to change.

PALEONTOLOGY - |
Some geologists are primarily concerned witﬁ the history of the earth. Paleontoidgists study
plant and animal fossils to trace the evolution and development of past life.

G;E;QGHRDNGLQGY
Also concerned with earth history, geochronol~pists déterrai_nethe age of rocks and land-

! forms by measuringstgg radioactive decay of their elements, :

STRATIGRAPHY ’

Stratigraphers study’ihe distribution and arrangement of sedimentary rock layers by exam-
ining their fossil and mineral content. . -~ .

. .GEOLOGICAL OCEANOGRAPHY
These geologists study the sedimentary and other rocks an the ocean floor and continental
shelf. - ' .
THE PEOPLE

More than 34!(50@ geologists were employed in 1976; approximately ten percent of these were women. -
The traits required for this field are simllar to other fields of sclence. In addition, students planning careers

_-In exploration geology should enjoy the outdoors and must have physical stamina. Beginning careers are
usually In field exploration or as laboratory research assistants:

THE TRAINING h

A bachelor's degree in geology or a related fieid is adequate for entry into many geology jobs. Under-
graduate students should devote about one-fourth of their time to courses in geology. Historical geology,
structural geology, mineralogy, petrology, and invertebrate paleontology are some- of these. About one-
third of their course work should include mathematics and the relatad sclences of. physics, chemistry, and
engineering. ‘ o o ' N '

GEOPHYSICS
THEWORK

Geophysiclgts usually speclalize in one of three phases of the science — solid earth, fluid earth, and
upper atmoaphere. Some may study other planets. Examples of careers in geophysics are:

Page 48
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SOLID EARTH GEOPHYSICS

These scientists search for oil and mineral depcsiis,: map the earth’'s surface, and study
earthquakes. i

‘SEISMOLOGY

Seismologists study the earth’s interior and earth vibrations caused by earthquakes and
human-caused -conditions such as explosions. They explore for oil and minerais, study
underground detection of nuclear explosions, and provide information for use In construct-
ing bridges, dams, and bulldings. For example, seismologists use explosives to determine
where the bedrock (solid rock beneath the soil) is'closest to the surface so that dam site
selection can be optimum. The time it takes for a shock or sound wave to return to the sur-
face indicates the depth of bedrock.

EXPLORATION GEOPHYSICS

. These "gaophysicists use zeismic ﬁrospafcting tachniques (sending sound wavas into the
earth) to.locate oil and mineral deposits. They record the echoes that bbunce off the rock

layers to determine if conditions are favorable for the accumulation of oil.
GEODESICS A ’
Geodesists study the size, shape,-and. gravitational field of the earth and other planets.

Their‘principal task is to map the earth’s surface. With the-aid of satellites, they determine
- the positions, elevations, and distances between points on the earth, and measure the In-

tensity and direction of gravitational attraction.
HYDROLOGY - ~ s ’ A }
Hydrologists are concerned with the liquid part of the earth, They may study the distribu-
tion, circulation, and physical properties of underground and surface waters, including
"glaciers, snow, and permafr-~t. They may also study rainfall and its rate of Iinfiltration
into s0il. Some are concerned with water supplies, irrigation, flood control, and soii erosion.
GEOMAGNETICS |
Geomagneticians study the earth’s magnetic fleid.
PALEOMAGNETICS

Paleomagneticians learn about past magnetic fields from rocks or lava fiows.
PLANETOLOGY
Planetologists study the composition and atmosphere of the moon, planets, and other
bodies in the snlar system. They gather data from.geophysical instruments carried by
** - interplanetary space probes or from equipment used by astronauts in Apollo flights
THE PEOPLE ‘ |
About 12,000 people worked as geophysicists in 1976 mainly for petroleum and natural gas companies.

The traits required for this field are comparable to those needed for geology and physics.
THETRAINING ‘

-~ A bachelor's degree in geophysics or a geophysical speciality provides émr'y to most beginning geés:
" physics jobs. A related field of science or engineering is also excellent preparation as long as courses in
geophysics, physics, geology, mathematics,. chemistry, ‘and engineering are included. Beginning jobs
usually include fleld mapping and exploration or assisting in a research laboratory. ~ :

Page 49 . 68



 CAREER GUIDE

f

METEOROLOGY

THE WORK _
Mataarciogy is the study of the atmasphera (the air surrounding the earth) Meteorologists are some-

times classified as geophysical scientists, They describe and increase scientific knowledge of the atmo-

sphere's physical composition, motions, and processes. They determine the effects of these elements on our

physical environment. This knowladge is appliedto furacastlng weather, undsrstanding climate, and solving
practical problems In agriculture, transportation, cornmunlcatlons health, and national defense.

Meteorologists who specialize in forecasting the weather, known; prafesslnnally as synoptic meteorolo-
-gists, are the. largest group of specialists. They study current weather information, such as air pressure,
termperature, humidity, and wind velocity, In order to make short- and long-range predictions. Thelr data
comes. from weather satellites and observers in many parts of.the world. Although some forecasters still
prepare and analyze weather maps, most data now Ia plotted and analyzéd by computers. .

Other meteorologists apply their knnwladge tD the study of relationships of weather, speclflc hur’nan
actlvities, blological processes, and agricultural and industrial operations. For example, they may make -
weather forecasts for individual campanles or may wark on problems such as.smoke control and air pollu-

" tion abatement. Metaaralagy, haowaver, Involves many actlvltles other than weather forecasting. For
example: .

PHYSICAL METEOROLOGY -

These scientists study the chemical and electrical properties of the atmosphere by doing
research on atmospheric effects on transmission of light, sound, and radio waves. They
study factors aifecting formation of clouds, rain, snow, and other weather phermmena

-CLIMATOLOGY

Climatologists study trends by anaiyzing past ciimatic records of wlnd rainfall, sunshine,
~and temperature to determine the general pattern of weather that makes up an area's
climate. Thesc studies are useful for designing bullﬂings and are an aid In effective iand
utlllzadan - . - —
THE PEOPLE S // ; |

~

. About 5500 persons — ten percant women — were emplgyad as m%tearuluglats in 197’6 The Iargast
employer of metarglegists is the Federal Government.

The ability to concentrate on detalils, patience, and persistence are Important traits for rﬁetegmleglsts
‘Thay are also commonly thought to be female trans

THE TRAINING

The usual minimum raquiremant for starting positions in weather forecasting is a bachelor's degrea in
_ meteorology, although a degree in a related science or engineering fisid with at least 20 semester hours in
metaorelngy is acceptable for some jobs. Training should also include physics and calculus.

OCEANOGRAPHY . B

THEWORK _

Oceans cover more than two-thirds of the earth‘s surface and are vary Irﬁpﬂriant o Spaceshlp Earth.
Dcaans provide people with valuable food, fossil fuels, and minerals; they influence the weather; they serva
as a "'highway'’ for transportation; and they offer many kinds of recreation. Oceanographers study and
increase our knowledge of the oceans by using principles-and techniques of natural science, mathematics,
and engineering to examine the movements, physical properiles, and plant and animal life of the oceans.
“Thelir research not only extends basi¢ scientific knowledge, but also helps develop practical methods for

-forecasting weather, developing fl!harles mining ocean resources, and improving national dafense.
The work of an oceanngrapher may include maklng tests and observations; conducting sxperimems
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‘from ships or stationary platforms at sea; studying and collecting data on ocean tidas, currents, and othsr
phenomena; and studyirg undersea mountain ranges and valleys, oceanic interaction with the atmosphere,
and layers of sediment on and beneath the ocean ficor. : o
Oceanographers also work in laboratories on land where they dissect and photograph fish, study exotic
'sea specimens and plankton (floating microscoplc plants and animals), catalog and analyze different kinds of
# -ea life and minerals, and plot maps. They may also use computers to test theories about the ocean. To
present the results of their studies, oceanographers prepare charts, tabulations, and reports, and write
papers for scientific journals. ‘ , ' .

in their work oceanographers travel by aircraft, surface ships, and various types of ‘underwater cizft,
They use specialized instrumerits to measure and record the findings of their explorations and studies.
Special cameras equipped with strong lights are used to-photograph marine’life and the ocean floor, and
sounding devices are used to measure, map, and locate ocean materials.

Most oceanographers specialize in one branch of the science:

BIOLOGICAL OCEANOGRAPHY

These are marine biotogists who study plant and animal life in the ocean. They search for
ways to extract.drugs from marine plants or animais; investigate life processes of marine
animais, and determine the effects of radioactivity and pollution or marine life.

PHYSICAL OCEAMOGRAPHY

These Gcéahggraphars are physicists and geaphysléistswhﬁ study the physical properties
of -tha. oacean. This research on the relationships between the sea and the atmosphere
may lead to more accuratg weather prediction. :

GEOLOGICAL OCEANOGRARHY

‘Thase acéainographers are marine geélcgls;ts who study the ocean’s mountain ranges, rocks,
and sediments. Location of minerals, oil, and gas under the ocean floor is one application of
their work, :

CHEMICAL OCEANOGRAPHY : o

Scientists in this field investigate the chemical composition of ocean water and sediments
as well as chemical reactions in the sea. ot

OCEANOGRAPHIC ENGINEERING

Qcaanggféphlc engina@rg and electronic specialists design aﬁé?build instrufnents for
. oceanographic researth and operations. They also lay cables and supervise underwater
v . construction.” : <
THE PEOPLE _
The lnterdlsciﬁlmary nature of oceanography réquires that these scientists have most of the traits
needed for science In general. Because the work involves the ocean, the jobs will be found at ocean locations.

* THE TRAINING.

Since oceanography Is an interdiscipiinary science, an undergraduate major in basic science with a
strong interest in oceanography would be goqgd preparation for beginning jobs. The student may major in
oceanography or marine science, but a major in biolegy, earth or.physical sciences, mathematics, or engineer-
ing may work just as well. .. , ) -

7' In_*;por%arjt college coursas include mEIhEﬁ‘LEHES. physics, chemistry, gecphysics, géclagy, meteorology, -
-and biologv. Most oceanographers bagin as resparch or laboratory assistarits orin jobs involving routine data

callection, computation, and analysis. j

|
. !
et . - |
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ENGINEERING CAREERS

THEWORK_ | | _

The work of engineers is quite extensive and, as a result, affects our lives in many different ways. Far
example, engineers develop and design power plants and water supply and waste disposal systems to meet
the problems of urban living. They‘also design machines and artificial organs; inoustrial machinery and equip-
ment used to manufacture goods; heating, air-conditioning, and ventilation equipment for mora comfortable
living; scientific equipment toprobe outer space and he ocean depths; consumer products such as automo-
biles and refrigerators; and systems for the controi and automation of manufacturing, business,; and manage-
ment processes. They also design; plan, and supervise the. construction of bulldings, highwsvs, and rapid ’
transit systems. ' R _ ST s

In developing a new’ product, engineers first determine the general ‘nature of the device, calculate
and test all components, and put them together In an Integrated plan. Followlng this, they evaiuate the
overall effectiveness of the new device as well as its cost and rellabllity. The same steps are appliad to most
products, whether they are artificial hearts, electronic computers, or industrial machinery. -

Most engineers speclalize in one of the mere.than 25 spacialities recognized by professional socleties.
These specialities further divide Into'85 subdlvisions. ‘For example, structural, environmental, hydraulic,
and highway engineering are subdivisions of civil engineering. Engineers may also specialize in the prob-
lems of one industry, such as motor vehicles, or in a particular field of technoiogy, such as propulsion or .
guidance systems. Since knowledge of basic engineering principles Is required for all areas of engineering,
shifting from one branch or field of specialization to another is_possible, especially during the early stages
of an engineering career. Some of the engineering branchesare: =~ * . _ o

AEROSPACE ENGINEERING I ' , : R

Aerospace engineers play a. vital role in America’s defense and space activities. They
plan, design, develop, and test aerospace products Including missilas, rockets, and mili-
tary and commerclal planes. They generally work In specialities such as structural design,
navigational guidance and control, instrumentation and communication, or production °
methods. Or, they may speclalize In one type of agrospace product such as passenger

planes, launch yeﬁlcles;_sa_tellités. manned space capsules, or landing modules.
AGRICULTURAL ENGINEERING L / T

Agricultural engineers develop machinery, equipment, and methods to Improve efficiency
In the production, processing, and distribution of food and other agricultural products.
They design farm machinefy, equipment, and structures, and dévelop methods for utllizing
electrical energy on farms and in food 'and feed processing plants. Agricultural engineers
also are concerned Wwith conservation and management of soil and water resources.

BIOMEDICAL ENGINEERING s . °

Biomedical engineers Use engineering principles to solve medical and health related prob-
lems. Many do joint research with life scientists, chemists, and 1.1lembers of the medical
profession on the engineering aspects.of the biological systems of man- and animals,
Some design and develop medical instruments-and devices Including artificial hearts and
kidneys, lasers for surgery, and pacémakers that regulate the heartbeat. Other biomedical
englneers adapt computera to medical sclence and design and build systems to modernize
laboratory, hospital, and.clinical procedures. tost engineers in *nis fleld require a sound
background .In one of the major engineering Sisciplines — mechanical, electrical, or
-chemlcai — in addition to speclalized biomedical training. B

CERAMIC ENGINEERING

. Ceramic englneers develop methods for processing ceramic materlals into useful products.
Although the word ceramics usually means pottery, ceramics include all non-metalilic,
inorganic materials which require the use of high temperature in their processing. Thus,
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R cerarnlc englnears may work vn diverse groducts such as glassware, hsst resistant mater-"
“lals for missile nose zones, elactronm components and materials used in-medical devices, -
and nuclear reactors. T’hey genersily spaclallze in one or more of these products,. for ex-

: ampla products” of refraclories (fire-rasistant mateifals such as firebrick); whitewares
(porcelain and china dinnerware or hig.i-voltage electrical Insulators), structural materials
(such as bflck tile, and-tarra cotta), electrenic ceramics (ferrites for computer memory
systems and microwave- davicss;. glass abraaivas, cemant technolggy. or fuel elements for
atcmlc énergv o i

CHEMICAL ENGINEERING

Chemical anginéars are Involvad W man' phases . DI the pmductlgn of chemlcals and

_ chemical’ products. They design aqulpment and chemical plants as well as determine -
mathods of manufacturmg the product, Often they design and operate pilot'plants to test -
the:r work and develop chem’cal processes sush as those for removing chemical contamin-
ants from waste materials. Because the-work of chemical engineering cuts across. many
flelds, these engineers must have a working knowledge of chemistry, physics, and mechan-
ical and electrical engineering. This branch of engineering Is so diverse and. complex that
chemical englneers frequently specialize in a parilcular chemical process, such as oxidation -
(reaction of a substanc ~ with oxygen) or polymerization (union of small.molécules to form
larger ones). Or, they Jeclalize in s particular area such as amlrunmental control or In

- the production oi ‘aspecific wbstanca such as, plastica or rubber.

CIVIL ENGINEERING .

b Civil engineering ia one of the uldést I;ranchef of e*’iglneerlng Major specialities within
; clvil enginesring “are .structural, hydraulic, environmental (sanitary), transpﬁrtangn
(Including "highways and rallways), geotechnicai and soil mechanics, ocean (mineral
) recovery and transportation), and urban planning. Givil engineers design and supervise
/ o the construction of roads, harburs airports, u_nnelg, bridges, water supply and sewaga
systems, and medIngs - . ( ‘ . .
ELECTRICAL ENGINEERING R | — 4
Elactrlcal anginears design,; {.evelop. and supeivise the manufactura of electrical and
electronic equipmeﬁt such as eléctrlc motars and generalurs, communications equipment,
heart’ pacemakers,  pollution-measuring instrumems radar, computers, lasers, missile
guidance systems, and slectrical appliances of all kinds. They alse design and operate
- facilities for electric power generation. Electric anglneers specialize in a major area of
work such as electronic computers, electrical equipment manufacturing, communjcations, -
or power. Examples cf furthor specialization within these broad areas are riilcrowaves or
“misslle guidance.and tracking systems : :

INDLISTFIIAL ENGINEERING '

Industrial engineers détarmlﬁe the most effective ways of g*‘qanizmi the basic factors of [
production — parggnnal machines, and materialc. They are more concernad with people ;
. and methods of business argaﬁizatiun than other branches of englnserlng inagstrlal
/ englneers dasign. systems for data processing, apply cperations research technigues tg
organizational and production problems, develop management control - systams tc aid
in financlal planning and cost analysis, design product control systems, improve systems '
for physical digtribution of goods and. services, survey sites for industrial plants, and
develop wage and salary administration cﬁncepts and’job evaluation programs.

MEGHANID’AL ENGINEERING

Machanical angineers ara concerned wnth the production, transmlssinn and use af powar
including internal combusion engines,” steam and gas turbines, jet and rocket engines,
and nuclear reactors. They also design and develop many machifies that use powar such
~ asrefrigeration and air—canditlnnlng aqulpment elevators, machine tools, printing presses,
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steel-rolling mills, and others. Because these engineers have been ‘employed in nearly
all lndtjlstriesi many specialized -areas of work have developed. Motor vehicles, marine
equipment, steam powaer, heating and air-conditioning aquipment, Instrumentation, and

machines for specialized Industries such as patroleum, rubber and plastics, and con-

_ struction are some of the specialities. , , L
' METALLURGICAL ENGINEERING - o | ST

Metallurgical engineers, increasingly referred to as materials engineers, develop methods -
to process and convert metals into useful products. These engineers generally work in one "
. of the three main branches of metallurgy — extractive or chemical, physical, and mechan-
.lcal. Extractive metallurgists are concerned with extracting metals from oras and re-
fining and alloying them to obtain useful metals. Physical metallurgists deal with thé
. nature, 'siructure, and physical properties of metals being made into final products. Mechan- .
ical metaliurgists develop methods such as casting, forging, rolling, and drawing to work and
_ shape metals. T T '
MINING ENGINEERING

i ‘Mining engineers locate, extract, and .prepare minerals for manufacturing industries.
They design the layouts of mines, supervise the construction of mine-shafts and tunnels
in underground operations, and devise methads for transporting minerals to processing -
plants. Mining engineers are responsible for the efficient operation of mines and for mine
safety. Some mining engineers work with geologists and metallurgical engineers to locate
and appraise new ore deposits. Others develop new mining equipment and devise Im-
proved methods to proceds extracted minerals. Mining engineers frequently specialize in

- the extraction 'of specitic minerals such' as coal or iron. With Increased emphasis on protect-
®  Ing the environment, many mining engineers have been working on .problem solutlons
related to mined-land reclamation. T '

" PETROLEUM ENGINEERING

The work of petroleum engineers mainly Involves drilling. for and producing oil 4nd gas
with the best and, most efficient drilling methods. Petroleum engineering research, and
development of these aptimum methods may-increase the proportion of oil recovered. This
is an important contribution to increasing our avallable enefgy resolrces, :
THE PEOPLE CL : : L _

In 1976, more than -’1§1xmllllon persons were employed as engineers, making It, after teachers, the
second largest professional occupation. But unllke teaching,which is-predominately a woman's field, only
one percent. of all enginears aré worr.en. The humber of. women engineers is expected to iricrease In the
future Si,nce’enrnllmen\ts of women in engineering programs have Increased sharply In the past few years due-
to special efforts on the part of ‘engineering organizations dnd schools to encourage woman and minoritles
“to enter engineering professions. ' o : C I . : v

 Students who are Interested in engineering ghould be able to work as part of a team, should have minds - -
which are both creative and analytical, and chould be capable of working with details, They will ﬂéeq:to- :

" express their ideas well, both ora!ly and in writing. o _
- Because engineering often raises an image of heavy machines and heavy work (road building and ..
-bridge buiiding are part of the aldest branch of engincering), It Is.considered a male profession. But, as can
-be seen from the engineering career descriptionis, there is considerable variety in engineering work and a
large part of it takés place in office bulldings. ol \ - T
The desirable traj}é of an engineer, such as ability to work as part of a team, ability to express ideas orally
and in writing, and capacity for haﬁdling details, are often cited as desirable traits for clerical workers:or
assembly line workers. With guidancé and motivation, young women could use these skilis In engineering
fields, : o T - - :
T
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THETRAINING = S o :

A bachelor's degree In engineering. is thé_ usual ééusatiana‘l }equjrérnént)'fnr bsg'innlngjenglnearing

lA jébs,, although college graduates tralied: In one of the natural sciences or mathematics also may. qualify

for some beginning jobs. Adrisgion requirements for undergraduate engineering schools include high

school courses in advanced mathematics and the physical sclences. . S .
~In a typical four-year curriculum, the first two years are spent studying the basic .sciences of mathe-

_matics, physics, chemistry, Introductory engineering, the humanities, the social sciences, and English.
- The last two years are usually devoted to spe;la!i;edﬁ engineering courses. ‘ C

Since some enginearing curricula require more than four years to complete, a number of collsges and
universities now offer a five-year master's degree program. In these programs, the engineering schools

.éombine with liberal arts colleges 5o that the student. spends three years studying liberal arts and two years

. studying engineering. . -

=

. Some schools have five- or six-year cooperative plans in which students coordinate classroom study with
practical work experiance. Such plans enable students to help finance their education while.gaining useful,
practical experience. S . ’ coe ' .

= )5‘

k=
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QTHEE SCIENTIFIC CAREERS =

= = : : =

In addlticm to the many diverse kinds af work deacrihed 80 far there are mathematicians, sclentists and
engineers who'teach, Some of these people teach in secondary schoois; a large number, particularly in fields
such as physlcs mathematics, and astronomy, teach in institutions of higher education. Three-fourths of all
mathamatlclans ‘work in colleges and universities. Other types of technical work that require Iess tralnlﬁg
include tachﬁical management and technlcal sales (Sea Figura 2 balnw)

-1

' Figure 2. '_ o -
‘Sclentists and engineers by sex and
primary work aa:tlvity 1974
‘Men: 1,566,000 : - Women: 96,000

_ Other

44%
Managemeant &
administration ) - , )
25% . Teaching . Managesmant &
o : 15% " administration
. B%
__Consulting
8%
Teaching ‘ _ . - , Consuiting 8%
“ e ) , R . ‘ ,?n,utl uB :
2
,‘1 : 'Im:ludesprﬁductlnnllnapectlnn computing, allalhar actlvltlas and no report.

SOURCE: Natlpnal Sclence Fnundallnn Manpnwar Charactariatics Syatam ’
;

There are aiso sclentific careers whh::h draw on several ﬁlsglplines and. whlr.:h are dlrerztly appllcable». /.
to averyday iving. Same ﬂftheae are:

- FQQD sciEuc_:E | ,
! THEWORK. L P _
- sat rnnst food was prm:assed in the home. Today, Industry processes almost all fuods ‘A key
W * *~ food scientist or food technoiogist. Food scientists investigate the chemical, physical, and bio-
dog .. . & of food and apply thia knawledga to- prgr:esalng, praserving, packaging,. dlstrlhutlng, and
storing food.
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Spa«:lflc wc»rk of the food sclentlst includes studylng tha structure and cnmpusltlcn of food and the

. changes it. undergoes Iin storage and processing, creating new foods, developing new processing methods,
o Improving existing foods, and conducting chemlcal and mlcrubialaglcal tests to assure, that ffmd products
“meet industry and governmental standards. . » ’

THE PEOPLE - |
- In 1978, sgven ih‘ausand barsons ware emﬁlayed in food science. Ten percent of them were women,
People planning careers as food scleritists should have analytical minds and like detailed, - technical

-work. Thay must be able to axpreas their ideas clearly to others. Working with. food is work thai has Esen
traditionally associated with women, not-however, in a money-making capacity. Qppﬂrtunities are good if -

young women can be encouraged to broaden their thinking.beyand the home economics courses to include
the matheimatics and science coursea which would open the doors to better paylng careers as fm’m scientists.

THE TF]AINING ' _ . .

{

A bachalar ] degree with a major in food sclanca ur in'one of the physical or Ilfs sélances Is needed for “
entry in the food science field. Undergraduate students majoring in food sclence usually take coursas in .-

physics, chamistry, mathematics, biology, the social sciencés, the humanities, and business administration.

- Specific food science courses include areas such -as preservation, processing, sanltation and faad mar-
. kating. .

SDILSCIENGE N

- THEWOFRK *

Soil scientists amdy tha physh;al chamical and biological characteristics and: behavior of- aalls Tha
investigate solils both:in the fieid and In the labaramry and ciassity them according to a national ‘Gysiéf‘ﬁ
soll ¢lassification. This alds in determining the soil capability for’ crops, grasses, and trea producnﬂr and Ita

. sultabllny for foundations of buiidings and other structures.

Soil scientists prepare maps indicating different kinds of solls, conduct research on physical and chatii-

-cal properties to understand their behavior and origin, and. predict the yleld of cultlvated crops, gras;s @%,

... and trees when alternative s0il management practices are used, £

sall chamistry, soil phyalca ‘soll micrgblolugy. and soll managar’nent
THE PEOPLE

Opportunities in soil sclance include specialities such as soll rlagslflcanon arc: mapplng, s0il ggogrs Ay,

In addiugn to demanstratiﬁg the traits that are important for physical scientists, soil scientists are ofte.
axpected to write reports about their work. Therafare weli- deValapad writing skllls are espaclally impurtam
tor-the soil scientist.

THE TRAINING

"A bachelor's degree isa mlnlmum raqulremem with a n‘»g ar in 80l scienca or a closaly- relstau flek;l of

" study with 30 demester hours in life, physical, and earth sctences, Inciuding a minimum of 12 semaester

hours in solls. A major in agrh;ul‘ufe may also quallfy Course work In chemistry and ma;: making is also
desirable. . ) .

2
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TECHNICAL CAREERS WITHOUT A COLLEGE DEGREE
Up 1o this point, the careers described have required college training. This Is a likely route fo: ihe
person interested In science, but it is not the only possibility. There are careers which raquire some Ziber
. form.of technical training. Opportunities of this type are expanding to such an extent that, of the jei» to
be filled into the 1980's, 80 percent will not require a college degree. Examples of these are drafiers, en-
-gineering and science techniciang, breadcast techniclans, surveyors, medical and dental assistants, lahara-

tory technicians, diese! mechanics, technical writers, andﬁlnsuréﬁcaagqmsi ]
Training Is often avallable within the regular high school curriculum or some form of post-zecandary

£ training is necessary. Techniclans assist various.scientifié¢ professionals. To give a particulariexzmple of a

" technical career without a college degree, lst’s iook at the career of electronic service technician.

X We live in an age of electronics — radio, television, and recordings. Current estimatés inicaie there
Is an iImmediate need for.an additional 20,000 elactronic service technicians. The U.S. Departrian: ¢f Labor
estimates that the' number of these technicians Is Increasing at a rate of two percent per year while ihe
number of conaumer electronic products Is increasing at an average rate of 20 percent per year. Tha regulir
high school curriculum may provide training, but due to iraditional assumptions about appropriaie iahs tor

. men and women, yolng women have seldom considéred these challengling, lucrative jobs. Women nuesd o
. become aware of the possibilities early in their secondary education because some form of speciaiized train-

ing — vocational school, on-the-job training, apprenticeship programs, or correspondence schools — isg

needed. In. the case of on-the-job training. or apprenticeships, the career educator can help by doing-car-

_ muhity career exploration and setting up training arrangements in the community. (See CAREER. AC-

C TIVITIES In this CAREER GUIDE.) Emgicyment is avaliable in almast evary community. '

The student interested in an electronic service caraar should have an inquiring, logical mind. urderly work
habits, and the ability to express him- or herself effectively. To supplement the student's form! trainsg he or
she should be encouraged to join a science or radic club and to develop electronic kit buiiding or amateur

_ radio hobbies. . , o ) ; -
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: B SALARIES

_-If sclentific end technleel jnbe sound Intereetlng, the salaries will be of inferest eleo Most scientific and
technical eeeupetlene pay well. The salaries of scientists, on the average, are twice the average for most -
neneupervieery workers in private Industry. Gertelnly these salaries are far better than the salaries for most
clerical positions that women tend to enter. In addition, most of these jobs can lead to other opportunities.
Exemplee of starting zalaries in 1976 may be eeen in Teble I and Table II. :

Teble l. Sterting selerles In 1976 for eelected eelentiﬂc fields*

B FIELEf L ~ - STAHTING SALARIES. (per eﬁnum)
Drafter . - ‘ - o ’ ‘ '$ 8,400
Englneer A S _ : ‘ :
- aerospace , _ i o - '$14,268
. -chemical _ c $16,212
" civil . . $13,764
electrical - o ] : $14,448
industrial - : ' . $14,568
mechanicali . i V $14,964
metallurgical ' $15,600
- .« Engineering & Sclence Teehnlelen (ne collegetrelnlng) ; $ 6,572
‘ Food Scientist ‘ - _ : . $11,300
‘Geologist LT ' - $13,300
Lifa Scientist - : $10,800
.. Mathematician . : R $11,500 _

Compare the salaries in Table | with the starting salaries in_other fields in Table II:

Teble n. Stertmg salarios in 1976 tor selected nenaecientihc fields*

FIELD _ T STAHTINE SALARIES (perennum)
Nurelﬁg : $11,820
Qfﬂeeeeeupetleﬁe ' - - $.5,876
. Social Sciences , ' g : ~$10,000
o Social Workers L : : $ 9,500
Teaching (for @ mofith_period)
elementary .~ ‘ © % B,233
secondary . o : $12,395
e - college . ) o . 8§ 7272

*Source: OCCUPATIONAL OUTLOOK HANDBOOK, 1978, U.S. Department of Labor.
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- JOB OUTLOOK |

Generally speaking, the iob apportunities for scientific arid-technical workers are quite good. In some
specific technical fields the job opportunities may.be better than in others: For example, employment oppor-
tunities for engineers are expected to increase faster than the averagefor all occupations because of the
demand for goods and services. Mathematicians may find that there are fewer job openings than the number

of people seeking employment, but jobs will be available in related fields, such as statistics, actuarial work,

* computer programming, systems analysis, economics, engineering, and the physica!l and life sciences: It is

important for the aspiring young mathematician to consider combining mathematics with some other field to
enlarge his or her career options, ; - : . S

Job prospects in the earth sclences will be good. The demand for geologists, for example, is expected

to rise as consumer demand for petrolaum and minerals rises and efforts are made to increase the anergy

supply from domestic sources. - e _ o -
In the life sciences, job demand is expected to grow faster than the average for all occupations. In actual .
numbers and, by way fo-eamparison,b the projected annual job openings Into the 1980's drelisted in Table |11,

Table Ill. Annual job openings in selected fields*
- +POSITION - T ~ AVERAGE ANNUAL OPENINGS
Actountant S ; b 1,100 C
.Chemist | R 79,400
Civil Engineer o 10,000
Computer Programmer ) , 34,700
. ‘Dietitian : » oL " 2,300
Drafter . o A S, 16,300 _
‘Electrical Engineer: S / 10,000
Employment Counseior : . 1,100 :
 Engineering & Sclence Technician < ~33,000
Life Scientist . - S 9,900
.Mathematician- : L ' o . 4,600
‘Occupational.Therapist i : : " 1,600
Physician ' oo +22,000
Physicist ~ ’ A o 3,500
System Analyst . ; ' 22,700

Job oppurtunities.for young women can be measurably increased if they are willing 6 try the scientific -
and technical occupations. The jobs are diverse and the.salaries, job outlook, and chances for advancement.

are good. To not Include these possibilities in thair career, thicﬁs_;s to significantly reduce their share of the _ .

job'market. Young women need the information in this CAREER GUIDE, but they aiso need support and
encouragement to enter flelds where women have numbered so few. 7 : - oo .

\x
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A CHEGKL!ST

CREATING A SUPPORTIVE ENVIHDNME“NT T
FOR GIALS IN SCIENCE -

~

Somatimes it is diffl;ult 1 {s] establlsh the amtudmal and envimnmemal reasans for the low interest and C ot

participation of girls in mathematics and science. Certain factors and actlvities are known influences. This
. checklist will aid educators: in identifying influential factors and, along with the' STUDENT CHECKLIST,
. CAREER ACTIVITIES, and CAREER INFORMATION |n this GUIDE, will suggest ways to increase thé mtérast :
and paﬁlclpatlon of glrls in scientifi«: comses

1.

®

o

‘11,

12;
14,

- 15"

. this chacklist and CAREER AGTIVITI ES for suggeatlans to changa tha sltuatlon

Have glrls been identified who dlaplay corﬁpétanéa in mathematics or sélénca? who are inquisitive? who
are persistent? who have analytical abilities? who display organizational'skilis? The STUDENT GHECH—
LIST lncluded in. thls CAF!EEF! GUIDE can be helpful in this Idenﬂflcsﬂan process. a .

s

. Have reasons been solicited for why girls like or dislike science or mathgmatlca cauraes'? Has the same

been don:: for the male student? Upon comparing their reasons, is there a difference? Why?

Have the male and famale registration figures In requlrad sclence and mathematics courses been
compared to those.which are not required, parﬂcularly the advanced or “hunura” courses? Are the

_ figures almllar? Are they different? Ey how much? Why? .

Is there evidence that giris are belng counsaled away from sclence and mathematlcs caursas‘? Where is -
it. happanlng‘? Why s it happening? What can be done about it? If this is happening, see items 7-13 of .-

"E

techni:;al careers'? Haw r’nany male- stuﬂanta are Interested? How many female studems are Intefested’? A
Of the males and ferhales who Indicated an interest, do 20 percent or less of one sex indicate an intgrgst?
Which 'sex? If so, find out why. ’ »

Has career information in the sciences been abtainad*‘v‘ Is the sclentlflc and technical career. infarmatinn
well-represented In the school. career lnformatiﬂn? 15 it accessible to the students? In the scientific
caréer information, are both males and females represented in a balanced fashlun‘? If women are
underrepregented, obtain career information listed in this GUIDE: . : :

* Are girls taking industrial arts, draftmg, repalr, and phmggraphy courses? Itis imr;mrtant to encourage

them, because these are foundation skills for, the applied. sciences. For ways 16 enccuragé glrls .see

"items 8-11 of this checklist-and CAREER ACTIVITIES for-suggestions.

Have glrls bean actlvely recruited to take mathematics science and Industnal arts courses? In what

- Have teachers of the sclence, mathematlcs. and Industrial arta sauraes talked to girls abaut these

caursas in the rooms whare they are offerad Wwith hands-on démoﬁatratlans?

In scheduling clagses, are elective science and mathematics courses schaduled aa there Is no conflh:t
with other courses girls are likely to take?

Hava plans been made for'science career days, m:ludlng a WOMEN IN SCIENCE workshop? Ways
to nrganlza a WOMEN [N SCIENCE workshop are Included inthe CAREER ACTIVITIES part of-this
CAREER GUIDE

Has a WC)MAN SCIENTIST EUDDY SYSTEM been arranged'? See the CAHEEH AC-TIVITIES lﬁcluded in

this CAREER GUIDE,

-Has a career activity list, as part of career exploration, been generated’?‘ For ways to do this, see the

GAHEEH{AGTIVITIES In this GAHEEH GUIDE.

In conjunction with the career activity list, have visitations to the slta of the career activity taken place'?
Have. communlty people been racruitad to participate in your school's career Educatian as career advisors?
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16.

17.

18.

N

Has a summer jubs program been dévelﬂped in which. glrls might serve as assistants in sclentific wnrk‘? :
- This is'where the career actlvlty list and recrultment of community people will be beneficlal: -
Have meetings bean held with the parents of giris who are interested in the sciences? See GAREEH
ACTIVITIES in this CAREER GUIDE for ways to.involve parents.

Have sclentific career caurse sequences baen davalcpad lncludlng vocational aducatmn which might
relate to science and technical interests? These should outline course requiremems and the order in

™ which courses should be taken. The information in this CAREER GUIDE and culiage catalogs will be

helpful in doing this. stausss\educatlgnal opportunities, fmanclal ald and jnbs wuth students.

jict
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<

CAREER ACTIVITIES

WOMERM IN SGIENGE WDRRSHDF _

" Often the fact that women have made cuntrlbutlang to the sc]enf;.es comesasa surprlse to yaung people,
espacially If they have had little opportunity to talk to sclentists or engineers about their work. A mystique has
huilt up around sclentists which tends to obscure what sclentists do and what they are like as persons. This Is
even more true of women in science because of their small numbers, and because sclence and mathematics

"are rot regarded as “female subjects”, Holding a workshop with women sclentists is a technique fnr dis-
pelling myths and misunderstandlngs ‘which may exist in the minds of young women. .. .

Invite women sclentists, mathematiclans, and engineers to talk to students. Be sure to Invite bmh those -
who are currently actlve in their fields and those who have worked In sclentific flelds in the past.. .

Involve parents, p arent groups, and other. community groups in the planning-and- Drganizaﬂan of tha,
‘workshop. Also try to have representatives from varioug laboratories, colleges, and industries participate -
in the planning. Have tiiese representatives talk about the work of sclemlsts in their organizations or provide
displays during the warkahapa ’

. Arrange for displays, flims, tapes, etc. on women in sclenaea F’rcwlda carear:. inforrnatlcn in the form
~ of brochures and booklets on women in sclence. Resource: materials are listed In this CAREER GUIDE and
in the RESOURCES section of this pscket

Arrange with the librarian In your school or in the publiic library for a dlsplay of books about women
sclentists. Have women scientists talk during the workshop both furmally and informally in. Iarge and smali
groups. Some tapics of intarest might be: . Coa

DAY-TO-DAY. ACTIVITIES
(Includlng both the physical and human envlrunrnam)

JOB DEMANDS ’
(including. both satisfactions and fruatratluns)

TRAINING REQUIREMENTS .
' ENCQLJF!AGEMENT AND C)EST‘AGLES ENGOLINTEEED
" "PERSONAL LIFE ' ‘
{including life style and ralatlgnahlp of job ta marrlaga aﬁd child raarlng)

DECISION MAKING -
(includlng the Influances in éarly life whlch aftected her decision to bacome a scientist)

WDMAN SCIENTIST BUDDY SY’STEM

Arrangé with wuman sclantlsts,\mathematlclans and englneers !ri the cummunlty to pair with girls
in the science and mathematics classes to provide Information about their work and to relate course work
with: selentific work. The buddy system will ‘provide encouragement and motivation for girls to go on in
scienca. Activitles of various kinds may be planned, including visits to the school, to the place of the s;lan
tist's employment, to each other's homes, or maybe just chats over soft drlnks

CAREER EXPLORATION AGTIVITY LIST

7 Locate activities in thé community that relate to 5cianl|ﬂc occupations. The type af actiwties avanlablg
" may be meetings of organizations such as the Amateur Astronomy Soclety, an amateur radio club, the Socie-
ty of Woman Engineers, the Association for Women in Mathematics, and American Women'in Science. The
CAPEER INFORMATION in this CAREEH GUIDE lists examples of lha aclemmc arganlzangns avallable in’
largar communities. e

~Programs by businesses, laboratories, colleges, and ur\iversltiss which do scientific work, should ngt be
overlaaked Ihdicate the scientific fields represantad by eafsh activity and.the resource peome avanable,
particularly womaen scientists, Kt .

Make this list available to teachers and students In your school.
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GAFIEEF! EXPLQRATIGN FCJLLDWsLIP

) Asa fallnw -up to a career activlty list, do cummunlty career explgraﬂan vlaltatlnns Take sgme fernale
_ students with you, When yau visit the location of the sgiantlflc actlvlty plan to:

1. talk to resource paople - o | B .
2. meet with college reprasentatives = o o o

) 3. visit businesses or industrias to observe and talk to peﬁple ‘about thelr iobs
4. vigit nearby collages, unlvarsltlaa and vocational schoals to talk to personnel

During these visits, seek out women scientists to be Im::ludad in the varlous career activities you plan for
your school. Encourage these commuinity resource peapla to become involved in your sshnal 8 ‘career *
education activities. S

SCIENCE FIELD TRIPS AND WORK DEMQNSTRATIDNS

- Ag anmhar follow-up to c:arear axploratlgn gctivltlas, arrange for field trips to locations where scientific
work is done. Possibilities include Industry, laboratorles, nearby colleges, vocational schools, career educa-
tion centers, hospitals (human and animal), msdh:al centers, and dental clinics. Select locations where

~ women will be seen doing scientific work. If at all possible, have the students speak on an Informal basis
with women workers. :

it is somatimas posslhla to arrange for personnel to come to the school and prasent a sclamifh:
“demonstration explstning anme phenomenon of lntarest m the studéms =

PARENT INVQLVEMENT

Invglva parents in their daughtgrs career plannlng .Arrange conferences with bath Iarge groups of
parents and individuals. On an individua! basis, review each student’ g interests, aptitudes, and academic
racard The STUDENT CHECKLIST in the CAREER GUIDE is a good stariing place for discussion.

" In the gmup sessigns provide params with career Information. The CAREER INFORMATION in this

CAREER GUIDE may be helpful. It may be beneficlal to include the yeung waman in the parent conference.
A discussion on financial aid possibilities will be of interest to the parents and to the future sciamist as well,
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TO THE CAREER EDUCATOR: .~ *  *

/- USING THE STUDENT CHECKLIST

-

= : J
There arg no- rlght or wrong answers, Tha purpose of the checkllat is malﬁly to. help students thlnk
~through their own interests, abllities, and acquired skills. - :

“The checklist can be used with junior hlucha«:l students as a way to cr sate awareness and to facllltate :

'plannlng of their hlgh school program. ., oy ;
tisa vaiuable tool at the senlor hlgji Ieval It providea a wav ta aftirm or dlsaﬂ!r’m ihe 5€udentia pgten-

tial for and Interest in sclence or snglneeﬂng

SECTIGN A examines the student’s interests. It the' majnrity of the resporises ara yes, he or sha may ba
Interestad in science and should be encouraged. In paﬁ!:ular yes responses to numbers 1, 2, 10, 11, and 12
may indicate an interest in applied sclence and a bent tqward engineering and tachnalagy

SECTIONB Is dlrected toward the student’s abilities. Here agaln a majority of yas reapansea wnuid
" indlcate an aptltuﬂe for sclence and mathemaﬂcs Yes responses on numbers 5and 6 aleo mlght mean .
_atendency toward appliéd sciences.. .

SECTIONS C and D give the student a chance tn cansldar his or har at‘.qulred skllla gnd to determine °
where additional skill building is necessary. If the, rna]csrlty of the raspanses are yas, tha student Is ubvlnusly

’ wall prepared to tacklz a futura in the sclences.

If both interest and ablllty ara evident and the stud 9 asasses raasanable skllls a dlscussion con-
carnlng science caraer paaalbllltlea is Indicated,
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STUDENT CHE KLIST

3

A. DO YOULIKE:

10.
1.
12
13,
1.
15.
16,

L. N

:~ tofix things?

to make things?
to be independent?
to create things?

to explora?

- tolearn?

to be challenged by new situations and ideas?
todo puzzies? | |

to solve problems? ] .
to-work out mathematical problems?

to tinker-with or build mechanical things?

to play with numbers? .

to work with details?

to attend and to do the work in your riathematics GﬂUTBES?

Ao attand and tn do the work In yaur science courses?

to play or listento mush_;:?

B. AREYOU:

L N

=¥

@ N oo

inquisitive? o
persistant? o -
precise? » . o
im‘aglnatlve‘? |
mechanlcal? : ) ' o

adept wlth your hands?

chaiiangfsd by mathernatical p‘roblemsi? '

. abla tc cnncantrate for long perh:ds of time?

. G cmmu

1.

2.

spply.knawiedge to unfamiliar situat’ons?

CAREER GUIDE

\\\. \ .
W\
\E\
AN
S
\) -
YES _NO ' SOMETIME
“ Il .;f/ ) v / [:’



jw]

©® N e ; o» W

study effécflvaly?

orpanize your time and work?
werk independently?
c\c:mn’}unicats. well with others?
express your ideas cleafly‘?

write well?

DO YOU HAVE:

1.

S

W

adisciplined approach to getting a job done? |
ohysical stamina? - )

good ACT or SAT scores?

a strong high school program in:

Eénglishi

b. Forelgn languages (pr years) S : {
c. Socia!Studies - : : o
d. ‘Science, including biology, physics, chemistry

a. Mathemétics, including algabra (two years), QEBmétryi
trigonometry, calculus - ‘ ¢

f

1
-
. . i

N
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CAREER INFORMATION FOR AND ABOUT WOMEN _

{

it acharge for an’item is required or known, it is indicated.

WOMEN IN PHYSICS

Amaerican Physical Society.
- Committee on the Status of Women
335 East 45th Street
New York, N.Y. 10017
. (ISBN: 0-88318-23-7 smglé copy free; multlpla coples 50¢)

GUDTES FRQM bu F‘GNT ENGNEEHS

GQI!EQE Relations Manager O

Du Pont Company

Wilmington, Del. 19898

Eruchure about women engineers warkiﬁg for DuPont with photos and statements by the women.

WC)MEN IN ENGINEERING AT KODAK 1 ' R

Corporate lnfcrmatmn Department
Eastman Kodak Company -
Rochester,; N.Y. 14650

YOUR TOMORROW — A GUIDE TO CAREERS IN THE CHEMICAL INDUSTR?

Manufacturing Chemists Association
1525 Connecticut Avenue, NW

Shaws picturas and gives information about several women and their jobs.

MEDICINE: A WDMAN'S CAREER

Amarican Madical anaﬁ 8 Asaaciatlgn
1740 Broadway
New York, N.Y. 10019 (price ¥1.00)

CAREERS FOR WOMEN IN THE SEVENTIES

Wumen s Bureau, Employmean{ Standards Administration

U.8. Department of Labor .

Waahlngtan D.C. 20407 ‘GPO 50¢) . :

Deacrlbas prnfgsslaﬁal and technical caraers, Including careers m St:iénce A valuable source for rﬁaking
cumparianns of jab oppc. ;uﬁltles and salaries. :

WGMEN IN FNGINEE’ AING (Dlrectary of College/University Prcgrams)

American Saciaty of Engineering Education
One Dupont Circle, Suite 400 . Co
Washlngtaﬁ D.C: 20036 )

v
4 |
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I'M MADLY.IN LOVE WITH ELEGTHIGITY

Nancy Kreinberg
Lawrence Hall of Science
University of California
. Berkeley, Callfornia 94720 : ) ‘
ATTN: CAREERS (price '2. DD) . Co

Comments abaut their work by wameri in sclence and anglnaerlng

WOMEN IN ENGINEEEING

F‘urdue Llniverslty
Waest Lafayette, Indiana 4?9()7

Garsar bror+ ca Inviting women to canslder an Eﬁglnee;lng career.

WQMEN IN SCIENCE AND TEGHNGLDGY CAREERS FOR TODAY AND TGMDREDW

ACT Publications
P.O. Box 168

lowar E.‘lt?:elnwa 52240 (price *1. 5@) _
Booklet with 1 numerous photos and quotations nf wamen sclentists anc' Eﬁginaars Includas an eight-step
plan fora successful career,

WGMEN AND MINQHITIES IN S8CIENCE AND ENGINEEEINE

Superlntendent of Dncumants

Washington, D.C. 20402
(Stock # 038-000-00307-1 price 75¢)

A statlsticai epcrt on womerl and minority sclentlsts including pnpulatiun salaries, and employmant
NSF publication,

-

WOMAN ENGINEER

Sara Jane Hewstadtl

Engineer’s Council for Professlonal Davalupmant

345 East 47th Street

New York, N.Y. 10017 .

Looks at englﬁaérmg as a profession for women and how warnen fit in. Explaras varlaus types of jobs held
by womaen whu are enginears. Direct quotations are includad, 5

THINKING ABOUT ENGINEERING :
. (Purdue: Wamen Eﬁglngera Speak Dut)'
Co-op.Program anrdlnator
Office of the Dean
+ School of ‘Engineering
Purdue University T : S
" West Lafayette, indiana 47907 . o L
-Personal accounts of’ women enginearing students offering Inslght and.comments on the engineering field
for women. . ‘

>
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MINORITIES IN ENGINEERING
The Minority Engineering Education Effort, Inc. (ME?)

+ 345 East 47th Street

New York, N.Y. 10017 o _
Discusses abilities needed by an engineer, requirements for college admission, job information, and salaria-

Although not specifically about-women, women are pictured in classroom situations.

. MAKING IT IN ENGINEERING

'Engineer's Council for Professional Development

345 East 47th Street

New Yark, N.Y. 10017 - 7 ,

Biographical information on minority men and women engineers. includes photiy. "4 and information
on their work. - ' ’ .

"SCIENCE GAE'EEE EXPLORATION FOR WOMEN

Walter Smith and Kala Stroup .
National Scienc.: Teachers Association
1201 15th Street, NW ‘
Washington, D.C. 20036 (price: *2.50)

A booklet which looks at career exploration for worrien and orovides six caresr expioration as:iviilss,

WHAT CAN SHE BE? A GEOLOGIST -
WHAT CAN SHE BE? A VETERINARIAN
‘Esther and Gloria Goldreich

Lothrop, Lee, & Shepard Co. A :

.New York, N.Y. : ‘ ' :

Two books which provide vocational guidance on the elementary level. In the first book, Ina Brown is a
geologist who climbs mountaina and uses a microscope te find out how the earth has changed over a mililon
years. She is shown with her sons. ) 7

The second book shows Dr. Penny examining animais, taking x-rays, and parforriing surgery. Photographs
are included in both books. : o ’

WOMEN IN MEDICINE

- Crrol Lopate.

" WHY WOULD AGIAL GO INTO MEDICINE?

Johns Hopkins Press .. ’
Baltimaore, Md.

Book about the experiences of women in medical training. Includes a history of wom=zn's antrance into

- formal medical profession. Explores factors which motivate, or dc not motivate, women to enter medicine,

'sych as counseling practices. Also has section on financing a medical education. Although it states that it is
intanded for young women thinking about medical careers, their advisors, and teachers, It Is mainly directed.
to the latter two groups. - - ’ : '

Margaret A. Campbell
Femlnist Press

"0Id Westbury, M.Y."

8 ! ' . o
A survey of sex discrimination in the U.S. medical schools.
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DOCTORS WANTED: NO WOMEN NEED APPLY

Mary Roth Waish
-.Yale University Press
New Haven, Conn, -

~ Subtitled ‘'Sexual Barrlars In the Medical. Profession, 1835-1975'. The author asserts that the medical
establishment deliberataly limited women physicians. - _ - :

PARENTS PROTECT YOUR GHILDREN'S FUTURE

- The Third College; Q-015 -
University of Californla -
San Diego, LaJolta, California 92093 i !

-An.attractive brochure with a message that is very clear In its subtitle: *‘Have them take algebra and
geometry in high school'’. It Iz not directed specifically at parents of daughters, but thay, in particular,
need its message. Att'tudinal problems in mathamatics are discussed along with the necassity for .now-

" college arid college.bount! students to tako courses In mathematics. o ‘
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REPORTS -~ CONFERENCE PROCEEDINGS

CAREER GUIDANGE FOR WOMEN ENTERING ENGINEERING

Nancy Fitzroy, editor

Society of Women Enginesrs
.. Sulte 305, 345 East 47th Struet

New York, N.Y. 10017 :

Pro:eadlnga of an Engmearlng Foundation anference New England College, Hennlker Naw Hampshire,
August 19-24, 1973, An excellent resource for role r’n:u:!ela

THE DouBLE E§§HD THE ’RIGE OF BEING A MINDRITY WGOMAN IN'SCIENCE

American Agaaciation for the Advancement of Sclenca
1515 massachusaetts Avanua, NW '

Washington, D.C. 20005.

(AAAS Publication 78-4-3)

Report an 1975 conference of minority women scientists at Arlie H0use Warrenton, Virginia prepared by
Shirlay Malcom, Pu e%a Hall and Janet Brown. Includes statistical data, list of partlclpama and a biblie- ~
graphy.

EF‘AGE FOR WEMrsN PERSPECTIVES ON CAHEEES IN SF'ACE

The Woman' s'Canter ’ S . , _
Canter for Astrophysics . -, - ’ <
60 Garden Street - - .

i:;r*:bridga; Maﬁssgf:milsatts 02138 - .

A report fram an Octobar 1975 symposium on’careers for wumen in astronomy, astrﬂphysics and earth and .
pianetary sclences which was sponsored by the Center for Astrophysics, Harvard University, Radcliffe
Collage, and tha- Smlthsgnlan Institution. Contains career Infurmatlon and blggraphlcal matérlal on sympos-
' iurﬂ participants. .

WLJMEN IN FNGINEERING EFIIDGINE THE GAP EETWEEN SOCIETY AND TECHNQL@GY

George Bugliarello, Vivian Cardswall, Qlive Salémbler and Winifred White

Collage of Engineering . -
University of llllnals at Ghlsaga C‘:ircla :
Pox 4248 : o y

. Chluagu Illlﬂals EDEED :

Pmceedings of an Engineering Foundation Conference, dated July 12-16, 1971 at New England College,
Henniker, New Hampshlre. Inciudes text of speeches as well as recommendations End resulutlgns resulting
fram the cﬂnference warkshupa _ .

‘WDMENIN ENGINEEFIING .- BEYONDRE B!{TMENT . : =

Mary Dledsrich ‘Ott and Nsncy Heesa édltnrs _ o ' \
Cornall University ; o § .
ithaca, New York . ' ' . . - .

Proceedings of a confarence on June 22 to 25, 1975. The canferéncg included invited papers, responses by
panallsts ‘workshops, and question/answer sessions. The repnrt includes the.invited papers. -
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1

Coilege of Engineering

Unliversity of Washington

Seattie, Washington

Proceedings of a November 7, 1974 conference. Contains the text of conference speeches, summary of work-
shops, and conference resolutions,

WOMEN IN SCIENCE AND TECHNOLOGY

Edith Rulna, editor AT

MIT Press

Cambridge, Massachusetts : . .

Report on workshop on warﬁén in science and technology which was held May 21-23, 1973 at MIT.

Jacquelyn Mattfeld and Carol Van Aken, editors ’ . we o
MIT Press = = D, - ‘
-Cambridge, Massachusetts = 4

. - = [ . <o
~ Thls book Includes the text of speeches at the conference, which was held in 1965. Addresses were given by
such notable speakers as Alice Rossi, Bruno Bettieheim, James Killian, Mary Bunting, Erik Erikson, Jessie
Bernard, and Lillian Gilbreth. Of special interest is Rossi's paper: “Barriers to the Career Choice of Engineer-
ing, Medicine, or Science among American Women.” It Is an important source for understanding the influ-
ences which prevent women from pursuing scientific careers. ’

\
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PROFESSIONAL ORGANIZATIONS FOR WOMEN -

‘AMEHICAN ASSDCIATIGN FORTHE ADVANCEMENT OF SCIENCE

Dtfice of Dppartunltles in Scienca

Janat-Brown, Director

1776 Massachusetts Avenue, NW. ° .
Washington, D.C. ) ‘ : _ (202) 467-4496

~.  Women's Caucus
Beatrice Bain, Chair
Office of tha Provast
Universlty of Galifﬂrmaasarkelay . - :
' Berkéley. CA 94720 . _ ' (415) 642-1638

=

AMEPIGAN ASTRDNDMIGALSQGIETY
Dr Heriw L. Shlpman

Sharp Labgratangs
Newark Del. 19711

AMERICAN CHEMICAL SOCIETY

Women Ghamisls Gamrmttea
- Nina Roacher, Chair _
:  American University "
Departrﬁant of Chemistry - s
Washlngtan D.C. 20016 . _ (202) 686-2445

Mar'y Symuleskl, Staff Liaison
115 16th Street, NW : :
Wash!ngtgg. D.C 20036 . . . , (202) 833-4700

.AMERICAN GEOLOGICAL INSTITUTE

: Wﬂman Eaas:lentlsts C‘.omrnittee
Virginia Sand, Chair '
Tuscarawas Campus, Kent State University ,
New F‘hiiaﬂalphié Ohio 44663 : ’ ' ey

AMEEICAN INSTITUTE OF CH EMISTS

Professional Gppnrtunltles for Women Cammlttee .

7315 Wisconsin Avenue, NW b ' -

Washington, D.C. 20014 "

AMERICAN MEDICAL WC)MEN'S ASEDCIATIDN INC,
Larranlne Lagsel Executive Director
Claudine M, Gay, Presldént
= 1740 Braadway . : - . . .
" Naw York, NY 10019 ' ) _ {(212) 586-5683

A MEHIGAN METEQHDLQGIGAL SOCIETY .

Wamen s Committee
45 Beacon Street - : ;
Boston, Mass. 02108 - S . X . (817)227-2425 .

Page 74 .




CAREER GUIDE

S

AMERICAN PHYSICAL SOCIETY

Commiittee on the Status of Women in Physics

Caroline Herzenberg, Chair-

Argonne National Laboratory, Bullding 316 . . .
Argonne, lllinols 60439 : (312) 972-6123

“AMEHN:.AN PHYSIDLQGICALSGEIETV D T

Task, Force on Women in Physlalogy .
Elizabeth Tidball, Chair ™ .
Departmant of Physlolagy

George Washington University

2300 1st Straet, NW - ’ : _ )
Washington, D.C. 20037 T : T . (202)331-6559

Mary Dlttbrenﬁer, Staff Lialson
96850 Rockville Plke : . -
Bethesda, Maryland 20014 (301)53&7154_

: AMEEIEAN SOCIETY OF EIGLDGICAL GHEMIST$ s , s

C‘vgmmlttaé an Equal Dppartunnles for Women

Loretta Lelve and Ann E. Kaplan, Co-chairs

Natianal Institute of Health .

Bldg. 4,.Reain 116 of-Bidg. 6, Room 11Q : .
EathesJa Mar /iand 20014 a (301) 496-2140 or (301) 496-5415

AMEHIGAN SOCIETY FGF{ GELL BIOLOGY-

-Women in Cell Elglagy
Mary E. Clutter
Osborn Memorial Laburamrlas
Department of Biology
= Yale Unliversity ’ :
Naw Haven, Conn. 06520 : . , (203) 432-4298

AMEFHGAN SOCIETY FOR ENGINEERING EDUCATIGN - .

Wﬂrﬁen 8 Action Grguﬁ

Donna Frohreich, Chalr

University of the Paclfic - :
Stocktan C‘.A 95211 .

Y ’ =

=

AMERICAN SQCIETV FQF! MICROBIOLOGY

) Ggmmlttae on the Status of Women Mlcrﬂblalgglsts
'Jessla Prlce Chslr

'. 855 Linden Drive

Maﬂlaani ,Wlacangln 537@5

ASSGGIATIDN GE AMERICAN WOMEN DENTISTS

435 North Mic Jgan Avenue, Sulte 1717 » ' B o
Chicago, llinolz 80611 ’ o A (312) 644-0828 -
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ASSOCIATION OF WOMEN GEGE&;lENTlSTg R
P.0..Box 1005 . T L A ’
Menlg ParR, GA’ - f DA :

ASSDCIATION FOR WOMEN IN MATHEMATIC‘-S "

LEﬂQ,I'B Blum, F‘realdém

Department of Mathematics and Gﬂmpute* Science .

Mills College - B

Oakland, CA 94613 : (415) 632-2700 Ext. 347

*

ASSQGIATIGN FGH WOMEN IN SCIE

1346 Connecticut Avenue NwW, Suite 112 2
Washlngtan D.C. 20036 : } (202) 833-1998

BIDF‘HYSICAL SOCIETY

Women's Caucus X

Paula Beall, Chair : ' N
Department of Pediatrics '
Baylor Gollege of Madicine _ .

1200 Moursund Coe o
Houston, Texas 77030 ' : ' _ (713) 521-3200

NATIONAL SCIENCE FOUNDATION .

Women in Science Program

Joan Callahan, Director

1800 G Street, NW : : . o
W’ashingmﬁ D.C. 20550 (202) 282-7150

SDCEETY OF WDMEN ENGINEERING TECHNIGIANS

Janet O'Brien )
Mechanical Drafting and Design T‘eghr'nlﬂgy
Gullfard Tachnical Institula '

S(‘DCIETY OF WOMEN ENGINEERS .

United Engmearing Center, Room 305
345 East 47th Street » 7 '
New York, N.Y. 1(3017 : ] . (212) 5445?\855

WOMEN' S VETEF!INAHY MEDICAL ASEQGIATIDN v
Dcrgthy Gustafson, Exesutive Sacretary

2175 West Highway No. 36

Rosevill, Maine 55113 .
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GENERAL SOURCES

AMERICAN ASTRDNGMIGAL SC’)CIETY

Dr. Henry L. Shipman

Physics Department, University of Delaware
Sharp Laboratories - ’
Nawark Del. 19711

AM EF!ICAN CHEMIGAL SGCIETY

1155 16th.Straet, NW

Washington, D.C. 20036

AMERICAN GEOLOGICAL Ib‘STlTUTE
5205 Leasburg Pike
“alls Church, Virginia 22041

-AMERICAN INSTITUTE OF AERDNAUTICS AND ASTHDNAUTICS
1290 Avenue of the Americas
New York, N.Y. 10019

AMERICAN INSTITUTE OF PHYSICS
335 East 45th Street
New Ygrk N.Y. 1(301?

AMERICAN MATHEMAT.GAL SOCIETY
P.O. Box 6248
Providence, Rhode Island 0294D

AMERIGAN METEOROLQGICAL SOCIETY -
45 Baacon Street

Baston, Massachusetis 02108
AMERICAN SOCIETY OF AGRONOMY ¥
CROP SCIENCE SOCIETY OF AMERICA

SOIL SCIENCE SUCIETY OF AMERICA
677 South Segoe Road ,

Madisori, Wisconsin 53711 i f

AMERICAN SOCIETY OF CIVIL ENGINEERS : = ,
/345 East 47th Street ¢ : o : :
New York, N.Y. 10017

BOTANNICAL SOCIETYOF AMERICA \ L
New York Botannical Gardens ' : :
Bronx, N.Y. 10458 .

COMMITTEE OF PRESIDENTS OF STATISTICAL SOCIETIES : -
t/o AMERICAN STATISTICAL ASS0CIATION . : . :

BO6 15th Streat, NW )
Washingion, /D .C. 20005

(Ve

ELECTRUNIC INDUSTRIES ASSGCIATION S ! .
2001 Eye Street .- :
Washington, D.C. 200086
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ENGINEEHS‘ COUNCIL FOR PROFESSIONAL DEVELOPMENT
345 East 47th Streest
New York, N.Y. 10017

ENTOMOLOGICAL SOCIETY OF AMERICA
4603 Calvert Road :

P.O. Box AJ -

Coliege Park, Maryland 20740

"INSTITUTE OF FOOD TECHNCLOGISTS
Suite 2120 North LaSalle Strest
Chicago, lllingis 60601 ?

INSURANCE It.FORMATION INSTITUTE
110 William 5treat
New York, N.Y. 10038

INTERNATIONAL OCEANOGRAPHIC FOUNDATION
3979 Rickenbacker Causeway

Virginia Key

Miami, Florida 33149

(Emchure **Training and Careers in Marlﬁa Science,’ 50¢) -

MANUFACTURING CHEMISTS ASSOCIATION
1825 Connecticut Avenue, NW

Washington, D.C. 20036

(For-visiting lectureship program *‘Women and Mathematics” contact Eileen L. Poiani, St Peter’s College,
Jersey City, N.J. 07306) -

THE METALLURGIC}AL SQGIETY OF AIME
345 East 47th Street _
New York, N.Y. 10017 _ o

NATIONAL COUNCIL OF TEAGH EHS OF MATHEMATIGS
1609 Assaciation Drive -
" Reston, Virginia 27091

NATIONAL SCIENGE TEAGH ERS ASSGGIATION
1201 16th Street, NW
Washinaton, D. G 20036 .
NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS . /
2029 K Street, NW o » a

- Washington, D.C. 20006 i

SCIENTIFIC MANPOWER COMMISSION
1776 Massachusetts Avenua; NW
Washlﬁgtun D.C. 20038 4 el .
' Booklet: SCIENGE AND ENGINEERING CAREERS; a Bibllography (7th edition)
Single copy: *2.010; 25 or rmore: *1.00 each ‘

UNITED ETATES CIVIL SERVICE GDMMISSIGN :
* Washington, D.C.

GUIDETO FED_EHAL GAREER LETFRATURE (GF‘D prlcé 1, QE) : . o

=
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UNITED STATES DEPARTMENT OF LABOR
Bui=2u of Labor Statistics
Washington, D.C.

OCCUPATIONAL OUTLOOK HANDBOOK (GPO Eullé!tlﬂ' 1955, price *8.00)
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ELECTED SOURCES OF FINANCIAL AID

EDUCATIONAL FINANCIAL AIDS .

AAUW Sales Office
2401 Virginia Avenue, NW -
Washington, D.C. 20037 (price: *1 .00)

DIRECTORY OF SPECIAL PROGRAMS FOR MINORITY GROUP MEMBERS

‘Willis Johnson, Editor

Garret Park Press _

Garret Park, Maryland 20766
_Contains special section on women. :

SCHOLARSHIPS ADMINIST?. {ED BY SOCIETY OF WOMEN ENGINEERS

BERTHA LAMME-WESTINGHOUSE SCHOLARSHIPS _
Supported by a grant from Westinghouse Education Foundation in memory of the first. woman
enginaer en:ployed by Westinghouse. Given to entering freshman women to attract them to the field
of engineering.

.JTRW SCHOLARSHIPS .
Supported by TRW Foundation fer freshman women rnajoring in engineering.

GENERAL ELECTRIC FOUNDATION SCHOLARSHIPS
For outstanding women students who will be incoming freshmen in a school accredited by the
Engineering Councii for Professional Development. Continued for four years if the students main-
tain good scholastic averages.

AWARDS GIVEN BY SQQ!ETXQF WOMEN ENGINEERS
SOCIETY'S CERTIFICATE OF MERIT .
., Administered by Sections and Members-at-large in the localities to honor high schonl girls who
have demonstrated three years of excellence in mathamat_ics and science.

+ CERTIFICATE OF ACHIEVEMENT
Administered locally to recognize girls who have demonstrated special achievement in technical
and sciantific studies or projects.

o A #a

N
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ROLE MODELS

Dear Educator,

Without role models, girls are unlikely to aspire to scientific and technical
oceupations. Women scientists have been few in number so that young girls
rarely have the opportunity to meet and to observe orie. it /s even possible to be
totally unaware that women can be scientists ard engineers.

The ROLE MODELS section of this packet provides an ‘oppoartunity for girls
and women to acauire a sense of female accomplishment in the sciences.
Indeed, you may find some of these accomplishments surprising, particularly
those which wa take for granted in our everyday lives.

Because there are more women scientists than can possibly fit in the next
few pages, organization and selection were major prablems, aspacisiv as |

wished to provide more than a date, job title, and list of achievemerits. Young

girls want to know about the personal lives of women and. in particular, how
their work combined with their families and marriages. To meet this need andto

" illustrate the vast sbilities end achievements of women scientisis, the ROLE

MODELS section is arganized into three major parts:

1. Information about the outstanding and unusual accomplishments of
women In science.

2. Alizt of women whose achievements aie well known and whose lives
are reasonably well documented in other sources. The livés of these
women can be further studied and expanded by use of materials in the
RESOURCES section.

3. Short biographies of less well-known women who are still active in
their fields.

! hape that you will use some of the activities in the CURRICULUM. section. in
combination vitri the ROLE MODELS and RESOURCES sections, to o more
infdgprh studies of the lives of womean scientists.

Sharon L. Menard
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THE EXCEPTIONAL WOMEN

“Abiiity has nothing to do with sex.”
Flarence Sabin, medicai researcher

The women listed in thé iollowing pages are unigue, outstanding individuals. Their achievements
required courage and persistence. Florenca Sabin, who Is_putstanding even among tnese role models,
encouraged women to pursue scientific careers. She stated that sex is not the detsrmining factor for abiility
in science. For research, Sabin Insisted, one neads accuracy, deftness, and patience along with the neces-
sary qualitications of intelligence, interest, the willtg work, persistence, common sense, and imagination.

Many girls currently in our educational systams have In:elligance, persistence, common scnse, and
imagination. These girls can bring their qualificationa to fields of science. They are mora likely to do so If
they know that these fields are possible for women and that woman have achleved notable suncess In the
sciences. This is a collection of exceptional people, net axceptional women. Even if they had bean male, their

achiavements would be notable.

The RESOURGES section of this packet provided materia’ for this section. The achievements are
only brief giances at the lives of women discussed here. They represent the cuimination of a lifetime of work
and preparation. The personalities, as well as the personal lives, of the women are as Interesting and unique
as their contributions to the world of sclence. The information hére is only a starting point. You ara an-
rouraged to continue to read further about those scientists.

I
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WOMEN SCIENTISTS WHO WON NOBEL PRIZES

MNobel Prizes have been awarded for sclence annually since 1901. Awards are made In the following
fields: chemistry, physics, and physiology or medicine. In the sclentific world. the Prize represents the
pinnacle of scientific achievemant,

_YEAR_ NAME " _FIELD ___ACHIEVEMENT _

1503 MARIE CURIE Physics Investigations of radiation phenomena
France discovered by A H. Becquerel
(shared with her husband, Pierre, ‘
and A.H. Becquerel)

1911 MARIE CURIE Chemistry ' Discovery of radium and polonium;
France ' isolation of radium

1935  IRENE JOLIET-CURIE Chemistry Synthesis of new radioactive elements
France : :
(shared with her husband,
Frédéric)

1947 GERTY CORI Physiology/ Discovery of how glycogen
: United States Medicine is catalytically converted

1963 MARIA GJEPPERT-MAYER Physics Development of shell model theory
United States ' of structure of atomiz nuclei
(shared with J. Haris Jensen :
and Eugene Paul Wigner) 2

1964 DOROTHY M.C. HODGKIN Chem!istry Determining the structure of
Britain biochemical compounds
: essential in combating -
pernicious anemia

1977 ROSALYN S. YALOW Physiology/ Development of radioimmunoassay
UnHed 5tates "Medicine technique to detect and measure
’ minute levels of substances
such as hormones in the body

101 I
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WOMEN WHO CAME FIRST

“A sphere is not made up of one, but an infinite number af circles; women have
diverse gifts ami to say that women's snheve is the family vircle is a mathematical absurdity.”

Maria Mitchell, astronomer

{1750-1848) CAROLINE HERSCHEL, English astronomer

First woman {o detect a comet
First wafﬁsn h: abtam a pald ggvarﬁment position in England (as assistant

First wnman (along w:th Mary Saméwille) to be alactad an honorary mem-
ber of the Royal Astronomical Society of England

18151852 ADA BYRON LOVELAGE, English mathematician
First person to program a computing machine

1818-1889 MARIA MITCHELL, American astronomer

First woman astronomer in the United States

First professor of astronomy at Vassar Collega

First diractor of Vassar Observatory

First woman elected to American Academy of Arts and Sciences

First woman member of the. American Association for the Advancement
of Science

(1821-1910) ELIZABETH BLACKWELL, American physician

(1831-1903) EMILY HOWARD JENNINGS STOWE, Canadian physician
' s First woman to practice medicine in Canada

(1833-1910) LUGY HOEES TAYLDﬁ Amaricén daﬁtal surgeaﬁ

schaal

(1826-1917) ELIZABETH GARRETT ANDERSON, Enghsh physician
First woman certitied as a medical doctor in Engl..nd

(1840-1912) - SOPHIA JEX-BLAKE, English physician
First woman (along with four other wgman) to atiend medical school at
the University of Edinburgh, Seotland

(1842:1906) ~ MARY PUTNAM JACOBI, American physiciaﬁ
dcu:mr 5 degrae in 1871

(1842-1911) _ ELLEN SWALLOW RICHARDS, American chemist

First woman to graduate from Massachusetts Institute of Technolrgy (MIT)
- First woman faculty member at MIT
First woman science consultarit to lnius;rm
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(1845-1913)
(1847-1927)
(1850-1891)

{1854-1930)

(1860-1944)

(1862-1945)
(1863-1941)

(1867-193.3)
(1868-1944)
*(1869-1970)
(1871-1953)
(1873-1945)

(1882 )

i
5

ISABEL BARROWS, American ophthalmologist
First woman eye doctor in the United States
SARAH WHiTINE, American physicist
First womaii to study physics at MIT
SONYA KOVALEVSKI, Russian mathematician
First woman corresponding member »f the Russian Academy of Sciences
ANNA BOTSFORD COMSTOCK, American naturalist

First woman professor at Cornell University
One of four original women members initiated in Sigma Xi, the ﬁatlgnal
honor SDGIEty of the sciences

"MARGARET ELIZA MALTBY, American physicist

Firat American woman to recawe the PhD degree at Gottingen Unlverslty
in Germany
Also listed in the first edtition.of American Men of Science

FLGEENCE BASCOM, American geologist,
First waman to recaive the FhDdegrea from Johns ankms University

ANNIE JUMP CANNON, Amerizan astronomer
First woman to receive a gold medal from the U.S, Academy of Sciences
MARIE CURIE, Polish-French physicist and chemist
First woman to receive a Nebel Prize and the only woman to receive twa
Nobel Prizes .
First woman professor 2: the Sorbonne in Paris, France
GRACE CHISHOLM YOUNG, English mathematician
First woman to reseive an officiai soctorate in any subject at a German
university .
ALICE HAMILTON, Arnerican pathologist ‘
Firsi woman to receive the Lasker Award of the American Public Health
Association
FLORENCE SABIN, American medical researcher
First woman on the faculty at Johns Hopkins Medical School and the only
woman to becomne a full professor :
SARA JDSEFHINE BAKER, Americoan pediatrician
Head of the first U.S. Child Hygiene Bureau

COMNNIE MEYERS GUION, American physician

First woman full professor at Carnenl Medicai College in Ithaca, New York
First woman to have a hospital named for her

5
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(1884-1959) SARA JORDAN, American gastrasntera‘cgist

,,,,,

mént in gastraemernlngy

(1898- - ) - HELEN TAUSSIG, American physician
First woman president of the American Heart Association
[Flrst woman to recelve the Passano Foundation award for medical -esearch

(1898- ) KATHERINE BURR BLODGETT, American physicist
First woman to receive a PhD degree in physics from England’s Cambridge
University .
(1903- ) - DAME KATHLEEN LONSDALE, Eﬁglish crystallographér

tha Royal Soclety of England (March 1944)

(1909- ) VIRGINIA APGAR, American physician
' First woman full professor at Columbia Medical School
(1910- ) MARY BUNTING, American microbiologist
' Flrst woman member of the U.S. Atomic Energy Commission

(1913- ) /ANNA J. HARRISON, American chemist o
First woman to be elected president of the American Chemical Society (in
1977) |
. 09 ) DIXIE LEE RAY, American marine biologist

First woman to chair the L.5. Atomic Energy Commission
First woman governor of the State of Washington (1976)

“(1937- 7 ) VALENTINA TERESHKOVA, Russian cosmonaut
First woman cosmonaut in the world
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ROLE MODELS
~ BLACK WOMEN WHO CAME FIRST

'

NAME . FIELD, UNIVERSITY, DATE

- REBECCA LEE Medicine, New Englénﬂ Female Meadical College, 1864
 IDA GRAY _: Dentistry, University of Michigan, 1890
RUTHMOORE ' . PhD, Bacteriology, Ohio State University, 1933
JESSIE JARUE MARK | PhD, Botany, lowa State University, 1935
FLEMMIE P. KITTREL | PhD, Nutrition, Cornell Univergityi.igss
. ROGER ARLINER YOUNG PhD, Zoology, University of Pennsylvania, 1940
RUTH LLOYD , PhD, Anatomy, Case Western Reserve University, 1941
MARGUERITE THOMAS PhD, Geology, Catholic University, 1942
MARIE DALY - PhD, Chemistry, Columbia University; 1947
EVELYN BOYD COLL!NS : PhD, Mathematics, Yale University, 1949
M,An;camé BROWNE PhD, Mathematics, Michigan University, 1949

SOURCES: Jay, James M. NEGROES IN SCIENCGE .
(Natural Science Doctorates 1876-1969)
Balamp Publishing, 1371
Box TSQDQ__ Detroit, Michigan 48202
Carwell, Hattie BLACKS IN SCIENCE

Exposition Press; 1977
Hicksville, N.Y.
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INVENTIONS BY WOMEN

Thé U.S. Patent Office reports numerous inventions by women, including a horse's feed bag, a shade
for.over a horse’s head, and white lines on roads. On May 5, 1809, Mary Kies was the first woman to receive
a patent; it was for a process of straw-weaving with sllk or thread. .

¢ Earlier, Sibella Masters, who died in 1720, developed a new method of cleaning and airing corn and
became the first American inventor to receive a British patent, but it was recorded in her husband’s name.

' EII;’a Lucas Pinckney (1723-1793) was an agronomist who perfected a method for cultivating and extracting
indigo, a very important product in South Carolina's economy. ;

By 1910, one hundred years after Mary Kies' patent, over 10,000 patents had been issued to women.
Women did not confine their inventive genius to domestic articles, although items such as an ice cream
freezer, a weighing scale, and a fan attachment for a rocking chair do appear in patent records. Instead,
female inventivenaess went further afield. For example, the most remarkable invention by a woman during
1841-1851 was a submarine telescope and lamp, patented by Sarah Mather in 1845, During 1851-1861,
patents granted to women included mounting of fluid lenses, a fountain pen, and an improvement in reaping
and mowing machines. In the next decade, female patents appear for iocomotive wheels, devices for re-
ducing straw: and other fibrous substances for the manufacture of paper pulp, low-water indicators, fire
alarms, railroad car heaters, burglar alarms, and a device for desulphurizing ores.

In 1871,:Miss Margaret Knight of Boston was awarded a patent for a paper-bag machine, but she did
not simply file for a patent. She successfuliy used it in a manufacturing business. She and some other
women inventors derived considerable incomes from their patents. For instance, there was a woman in
San Francisco in the 1800's who received $14,000 for her invention of a baby carriage. .

The first biack woman inventor of record was Sarah E. Good, whose patent dated July 14, 1885 for a fold-
ing cabinet bed. The next black woman of record is Sarah Boone, who patented an ironing board on April 26,
1892. Other inventions by women include: ‘

*** a pneumatic tire

j;fheatlﬁg and ventilating apparatus for buildings

*** railroadcars -

*** air-cooling fans

*** adigging machine

- ***asnow plow
*** asnow shovel and scraper
*** stage scenery

. *** several types of paving blocks -
*** fire eacapes

SOURCES: lIreland, Norma Olin. INDEX TO WOMEN OF THE WORLD
: F.W. Faxorni Co., 1970 ’ .
Westwood, Mass.
Mozans, HJ. WOMEN IN SCIENGCE
MIT Press, 1974 (reprint of 1913 edition)
_Cambridge, Mass.
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SELECTED NOTABLE WOMEN SCIENTISTS

“Never so few fwomen) contributed so much under such trying circumstances/
Why should we not encourage more girls to go to science?"

Chien-Shiung Wu, nuclear physicist

The women included in these pages are a small sample of women of notable scientific achievement,
Their work, with some exceptions, mainly occurred within the 20th century. Several are still living today. The
intent is to provide role models who are from the recent past and whose biographies are available in some
written form, such as is listed In the RESOURCES s=ction. c _

For girls to relate tothe women scientists discussed here, further exploration into their lives is important,
Although girls should know about the work done by these women, they also need to know how they combined
marriage and children with their work as scientists. Therefore, it |s essential to build on this information with
other curriculum and career activities, including research on the lives of these scientists,
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(1750-1848)

(1818-1889)

(1842-1911)

(1848-1915)

(1858-1944)

(1863-1941)

(1867-1934)

(1868-1921)

(1878-1968)

(1897-19586)

(1898-

——

{1905- )

Lo}
D\

ROLE MODE

[om
[ ]

PHYSICAL SCIENCES

CAROLINE HERSCHEL, German- English astronomer
Discovered seven comets and many nebulae. Received medal from FRoyal
Society of England and gold medal from King of Prussia for her work.

MARIA MITCHELL, American astronomer
Discovered comat. Wnrked as observer for first American Ephermarls

and Nautical Almanac.
Awarded prize for comet discovery by King of Denmark.

ELLEN SWALLOW RICHARDS, American chemist, ‘mineralogist,
. sanitary englineer, and pioneer home economist

Studied water, sanitation and nutrition.

MARGARET LINDSAY (Lad)} Huggins), English astronomer

Mapped sun spots. Introduced the use of spectroscopy and photography
in astronomy,

MARY ADELA BLAGGS, astronomer _
Compiled list of ludar formations. Performed comprehensive work for
_ International Astronomy Union’s Commission on Lunar Nomenclature.

* ANNIE JUMP CANNON, American astronomer

Identified and classified more stars than anyone else in the worid, Dis-
covered five infrequent novae (stars that blaze up to great brightness).

MARIE SKLODOWSKA CURIE, Polish-French physicist; chemist
Discoverad palunium and radium. Explained the phenumenan Gf radio--
ac;tivity Won two Nobel Prizes. , , @
HENRIETTA LEAVITT, American research astronomer
Studied variable stars at Harvard Observatory,
Discovered the period- Iummgsity ralatignship nf variable stars.

- LISE MEITNER, Agstriantheuretlﬁal physicist

Explamed atomic flssion (sr:)lltting of the atom).

IHENE JOLIET-CURIE, French physicist

Researched radioactivity, which lead to the synthesis of new radioactive
elaments Won Nabel Prize.

Discovered. hnw to maka nanrafle«;ting glass,which Ied to the improvement
of camera and telescope lenses.
HELEN SAWYER HOGG, Canadian astronomer
Studled globular star clusters. Cataloguad 1116 variable stars. Awarded.
Annie Jump Cannon Prize for outstanding contribution to astronomy.
Page 91
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(1906-1972) MARIA GOEPPERT-MAYER, German-American physicist
Discovered structure of atom’s nucleus. Won Nobel Prize.

L (1912- ) - - CHIEN-SHIUNG WU, GhinesgaAmérican nuclear physicist
Explained concept of the physicial structure of the universe.

(1921-1958) B ROSALIND FEANKL!N,;E:hysiclél chemist :
Researched the structure of ONA, fundamental molecules of life, using
x-ray diffraction techniques. Her work provided the experimental results
. which were the basis for discovering the structure of DNA. _ '
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. (1869-1970)

(1871-1953)

(1872-1952)

(1879-1954)

(1884-1959)
(1886-1959)
(1888- )
(1891- )
(1895- - )
(1896- ) .
(1896- )

LIFE SCIENCES , S

AL-ICE HAMILTDN American pathﬂlaglst phyaician

cals used in Industry

FLORENCE RENA SAEIN American medical researcher anatarnlst )
Studied blood cells.whlch led to a better understsndlng of diseases and the
body dafansasystem (lymphatics). - & _

MARY ENGL.EFENN!NGTGN, American bacteriélagic:gl Eﬁemist: engineer
Became authority on the refrigeration of perishable foods.

" MAUDE SLYE American pathologist

Performed cancer research which establlshed ralatiunshm of malignancy
resistance and heredity. .

SARA MURRAY JORDAN, Américan physic}an gastraaﬁteralggist
Became foremost authority on diseases of the' digestive tract. Develuped

test to determine if ulcers are malignant.

LQUISE PEARCE, American pathologist

Led research team at Rockefeller-Institute which studied the ways of
destroying a parasite whh:h causad African slesping sickness, Racelved
Belgium’ 5 Order of the Crown and Royal Order of the Llrm far her wark

, LIBBIE HENRIETTA HYMAN, American zoologist

Compiled and published five volumas on invertebrates (an‘iﬁials without
backbones). Her wark filled agapin Arnarican scientific Iiteraturé.

Rasearr;héd téc.hnlquéa r:;f radlatien ‘thérapy (x!ray tréatment of cancer).
Awarded medai of the American Cancer. Society and the Janeway Madal
the highest honor of Américan Radium Saciéty '

, WANDA KIRKBRIDE FAFIR Arriarican blochemist

Discovered the origin of celiulose, the fundamental material in the structure
of plants. . .

HAZEL K. STIEBLING, American physicial chemist
Studied the effects of vitamin D on the body. :

GAHHQLL BIRCH, American physician hematologist

Pioneered trapjggl medicine in India and Africa.

e
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(1896-1 §57) GERTY RADNI TZ CORI, Czech- Amsrican biochemist

‘Researched abnormal growth of human body, metabolism of tumors,
the body's handling of carbohydrates and sugars, and. the bocy's use of en-
__ Zymes and insulin and their effécts on the blood sugar Wcm the Nobel Prize.

(1897- . ) FLOR ENCE SIEBERT, American blochemist
Disﬁnvered the tuberculin which leads to tuberculosis and developed the
Tine test for tuberculosis.

(1898- )y RACHEL FULLER EﬁDWN American blochemist
; Co-discovered a valuable antibiotic (with Elizabeth L. Haéa’n‘),

(1898- ) _HELEN BROOKE TAUSSIG, American physician
o 7 ' Determined causes of oxygen deficiencies in newborn, so-called blue babies
(with |nbarn heart dEfEEtS) Suggésted GDTTECHVE 5urgery Awardéd ?‘assana

_{1903- ) GLADYS ANDEFISC)N EMERSON, American blochemist i
Researched the effects of vitamin deficiencies on the body. Awarded Garvan
Gold Medal for dlstiﬁgmshed work in chemistry. -

{1907- ) DOROTHEA RUDNICK, American embrygluglst

Fteseaﬁ;had techniqurs for transplanting embrya sections, whn;h led to
_an understanding of factors in growth and dévelupmaﬁt

:(1'-9974954) - RACHEL CARSON, American, biologist -
’ Studied the effects of DDT and other poisonous chemicals on the biosphere. -
’ Published he: findings in the controversial book, THE SILENT SPRING, which

gave impetus to the current envnranmental movement,

. (1908- ) " . RUTH PATRICK, botanist

-Studied the ecology of fresh water and the affacts of water pollution. :
. Won the Tyler Ecology Award, the largest cash prlza given for any scientific
achlevement.

(1909- ) JOCELYN CRANE, American zoologist
Studied behavior of small.animals.
(1909- ) " VIRGINIAAPGAR, American physician ;
Created Apgar Score for measuring the vital functions of a newborn baby.
(1910- ) ‘ DOROTHY CROWFOOT HODGKIN, English chemist
: ' Determined  the structure of biochemical compounds which are essential

&

in combatting pernicious anemia. Wnn the Nobel Prize.

(1913-. . ) : ELIZABETH SHULL RUSSELL, American ?.tmluglst geneticist

Hésearched the physiological processes used by genes to praduce theur
effects. :
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Davelgpaq pap smear far:detectlng u,t,grine cancer.

MARY ELLEN AVERY, American pediatrician
- Researched pulmonary diseases in children, includlng surface tension in
the lungs and lung metaballsm .

N INA STAFIF! BHALINWALD Amerlcan thoracic surgean

Speclallzéd in Dpan heart surgery and coronary functions,
i

JANE GOODALL, A_ni_rnal béhé’vlﬂr!st
Studled behaviq_r of chimpanzees in Africa.
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OTHER LIFE SCIENTISTS (Dates Unknown)

Develgped treatmant for retinal detachment of the eye.

SISTER MARY SUZANNE French Marist missionary
Developed first vaccine for lenrgay T

ALICE DEA MC)F!ANI
Develaped Psﬁaramlx x-ray (cathgda whlch is the size of a tungue de-

PATRICIA SULLIVAN, pediatrician

Researched tumors in children that resuited from the Hirgsﬁhinia bomb.
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(370-415)

(1708-1749)

(1776-1831)

(1780-1872)

(:135&1391’): :

(1868-1944)

(1882-1935)

(19086- )

L]

OLE MGBELS :

: N

MAT!-:EMATIQAL SCIENCES

HYPAT!A Greek algabrslst teacher; inventor

Wrote commentary on the work of Diophantus (Diophantine equations
whose solutions are restricted to Integars) Studied conlc sections_(figures
‘formed by passing a plane through a cone). Invented the astrélabe and
planiesphere, used in the study of stars and planets, and the aerometer
-ar hydroscapé used for measuring water.

EMILIE DEBRETEUIL, MARQUISE DU CHATELET French mathematlcian
Translated Newton's PRINGIPIA into French and provided cammentariaa

: Emught togathar fragmanted bits of wurk on tha newly-developad calculus- ‘
- to produce a complete and integrated algelra and analysis.

SOPHIE GERMAIN, Frénch mathernaticlan; mathematical physicist

Did research on-number theory. Won prize for her mathamatlcal theory
of vlbratiﬂns of elastic surfaces -

. MARY SOMERVILLE Scottish mathematiclan

Popularized sclence by writing four books about the newest scientific dis-
coveries.

SONYA KQVALEVSHI F\ asian mathematiclan

the problém of the rotatlnn of asolid body ahnut a fixed pnlnt

A' GRACE GHISHOLM YDUNG English mathematiclan

Published first téxtbnnk on set theory in collaboration with hél’ husband It is .
considered a classic work in its field. Won Gamble Prize for har wark on the -
- fnundatians of dlfferential calculus R
EM MY (AMALIE) NC)ETH ER, German abstract algebraist
Davalnpecl axiomatié methads,whlch are impﬂrtant in mathamatical rasearch.

GRAGE-HQPPER Amaerican mathématiclan computer specialist

Ploneerad in campllar desjgn the translator between humans and com-
puters. ; '
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(1913- )

(1922- )
(unknown)

(1878-1972)

" . EARTHSCIENCES

FLORENCE VAN STRAATEN, American physical.chamist; meteorologlist
Improved techniques for- using balloons in gathering wind and weather,
information. Studied aspects of the problem of radioactive fallout, especially
survival in case of atomic attack Awarded U.S. Navy’s Merltorious Givlllan
Service Award.

EUGENIE GLAHI{ Japanasa-Amarican oceanographer;

icthyologist (scientist who studies fish) : -
Eeca’me leading authority on shark behavior.

" OLAWATFORD, American gecphysicist -

‘Trained people from all over the world in geomagetism. Is currently living
and possibly the only woman geophysicist and one of very few black gea—
~'physicista employed by the U.S. GGVéFﬁmEﬁt .

EﬁNGlNEEE!ﬁGf -

LILLIAN MOLLER GILBRETH, American industnal engineur
Specialized in time and motion sfudies with her husband, Frank. Awarded
- Gantt Medal by American Society of Mechanical Engineers and American
Management Association. Two of her thirteen children wrote about her in
~~ CHEAPER BY THE DOZEN and EELLES ON THEIF? TOES. Pmﬁeeréd in
: -.5treamlmed kitchen deggn
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WOMEN SCIENTISTS TODAY

“Being able to vnravel a small aspect of
‘ the marvels of the universe...”

Sonia Gitlin, Chemist

“Girls need to think of a career-directed education.
They must overcome the, negative image of science and scientists.”
" Dr. Agnes Stroud Schmink,
Radiation Biologist

“It is especially exciting
when an experiment you have designed works."
Diane Dieter, Research Technician

@

“In my opinion, the more women in the field
the better it will be for men, women, and science.”

Today's women scientists share a heritage with the great women scientists who were tt air predecessofs.
Their work is exciting. They display courage and persistence as did scientists in the past. Thay encourage
girls to consider working in the scientific fields, but they express a word of caution: it Is not ail glamour. It is
hard, often tedious work. They admit that it is difficult to compete in a man's world and to combine career and
family, but none would do otherwise if the choice were theirs to make agalin. .

In the next few pages, you wili meet some of tgda;‘é women sciontists. They are a small sémple of the

llg.
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Dr. Margaret Ackerman, Chesmist

Director of Metabolism and Radlo Chemistry
Rhoads Scientific Compsniy, Colorado Springs? Colorado

- ‘I care about clean air anc ciean water. My work can help solve some of our environmental problems,”’
according to Dr. Margaret Ackerman. She specializes in the chemical analysis of substances which are sub-
|ect to Federal health and environmentai regulations. She feels her work can make the difference in the air.
we breathe and the water we drink : r '

‘When she was a young giri, Dr. Ackerman thought she might be a medica! doctor, but, later in collegs,
an undergraduate chemistry professor offered an opportunity to do independent research and encouraged
her to continue on in chemistry. She considers this fortunate bscause, as she reflects on this, she realizes
- "that she is temperamentally unsuited for medicine and for dealing with death, . T

Dr. Ackerman’s inclinations for sclence, particularly research, were very strong by the time she began
high school. She attributes this to her aunt, a mathematics teacher. Dr. Ackerman admiringly describes a-
remarkable woman who was a strong Influeénce vn her and.provided a role model. This aunt, o raised her
after her mother died, encouragad her interest In. sciance and taught. her to value her freedom to be anything
she wanted to be. : , . ' I , -

When Dr. Ackerman completed her.bachelor's degree in chemistry, she continued into graduate
school where she met-her futura husband, one of her students in'the chemistry iaboratory course which she
taught. She married her student, quit her graduate studies, and took a job to help him finish his education
In nuclear engineering. Her jobs included chemistry analysis work with Shell Oil Company and Lawrence
* Berkeley Laboratory In California. ' . : : ,

Nine.years later, when har marriage ended, she returned to New Mexico and continued her interrupted
graduate studles, receiving her Ph.D, degree in 197i. ,

, - Dr. Ackerman is an active, bisy person whose life is not restricted to her job. Besides her work, which -
“she finds very satisfying, she is activaly Involved in politics and sports — tennis, skiing, and hiking. When
she isn't on the go, she says, *'i read everything. '’ o T

EDUCATION: ~ B.S. Chemistry, 1957, University of New Mexico
Ph.D. Chemistry, 1971, University of New Mexico
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Diane Dieter, Biologist

- Research Techniclan, Cancer and Transplantation Immunology ' . ,
AMC Cancer Research Center and Hospital, l.akewood, Colorado ' ’ -

“I'm in charga of our mouse colony at AMC,”" says Diane Dleter This includes genetic selection,
inbreeding, and weaning. The mice are_used in the research work at her laboratory. Sha points out that her
laboratory Is small and therefore ‘‘we do all the work, from dlshwaahlng to ardarlng supplies to planning
and executing the experiments.’’.

" When Ms. Dieter was a yaung girl, she thought she would be a housewife, but her mother always said
she should be a veterinarian. From junior high school on, states Ms. Dieter, ‘‘science was my area.”” Al-
thnugh sha liked her science classes.-she had many other interests, im:ludlng active participation on stage
crews and in stage management. At one point in college, her avocatlonal activities became so pervasive that
her card-playing hobby ‘‘almost résulted in her majoring in bridge."’

" After she received her B.S. degree, she moved to Madison, Wisconsin and the Unlversity of Wisgunsln
for gfaduate work in genetics and molecular biology, but she quit after three semesters. She was uncertain

about this fleld of study and felt that she was not ready for the pressures of graduate school. It was then that

she returned to her hative Denver where job-hunting was tough. It took six months to find her current job.
For Ms: Dieter, research is exciting and Inteliectually stimulating, although, she polnts out, ‘‘it is not

. as romantic as | originally envisioned.’’ Besides the intellectual challenge, she feals her work allaws con--

siderable freedom to schedula her hours and to be creative and innovative. .
When she was 18, she almost married, but decided not to do it. As she describes it “It was the first step
towards learning to love myself and iearning, if | didn’t, there was nothing to give anyone else.” In addition she

thinks it is important for every person to be able to financially support him- or herself. She emphasizes:

having a career, not just a job, can make working for a living very interesting.”

Today, althgugh her family lives in the same city, she has her own apartment, whlch she shares with two
"dependents” — ‘her two cats — whom she describes as “alley variety”. Anﬂ once agaln she is contem-
platmg marnage to a man who does research in the same laboratory. .

%

EDUCATION: B.S.,1972, Willamette University, Salem, Oregon
' Graduate work in Genetlc and Molecular Biology, University of Wisconsin
Graduate work In Bluingy, University of Colorado

Page 101



Sonia Navia Gitlin, Chemist -

Support Sclentist, I_\Iaﬁbnal Center for Atmospheric Research, Boulder, Colorado

A Swedish mother who was an actress and a Spanish father who was a businessman are part of the

international heritage of Sonia Navia Gitlin, who grew up in Argentina. This heritage is the reason that Ms. .

- Gitlin loves literature and music and speaks several languages. Her father died when she was eight years old, _

‘leaving her mother to raise her and her brother alone-and there was not enough monsy to provide for college
educations. Therefore, although Ms. Gitlin had an early interest in science; she did not expect to go to college.

Instead, she took a secretarial position which allowed her.to use her language translation skills. ’

When she was in her early thirties, a prolonged ilinesé gave her tim@ to rethink her future. Science was
still high on her list, so she decided to attend college and study chemistry. The lure of the American West _
proved Irresistible and she was accepted at the University of Colorado. It was while there, in her sophomore *

year, that Ms. Gitlin met and married her husband. That was 23 years ago. Thay are still married today and their
- two boys have grown and gone away to college. .. '

. Ms. Gitlin's college training was very important to her, so that, despite having a family, she continued -
into graduate school, juggling her studies with the care of her then young children. She says, “Itis not easy to-
have two full-time roles: career wormnan and homemaker and mother. Although my husbénd supports my view
In‘theory, it does not always work so well in practice.” But, she would nét have it otherwise because,.as she
points out, "It gives me a chahce to-fulfill my intellectual needs.” ’ .

. After she received her masters degree, she thought of going on for a Ph.D. degree, but further family
responsibilities, including her mother’s illness, prevented her from doing so. When the demands of her family. -
lessened, she took a job with a National Canter for Atmospheric Research, where she has been for the past
- sixteen years.

EDUCATION: B.S. Chemistry, 1959, University of Colorado at Boulder
' M.A: Physical Chemistry, 1966, University of Colorado at Boulder
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Dr. Margaret (Peggy) LeMone, Atmospheric Scientist
Ph.D. Sclentist B _
- National Center for Atmospheric Research, Boulder, Colorado

When Dr. LeMone, the youngest of four children (three brothers), was a young girl, she dreamed of
being many things. In first grade, she was a nurse..In second grade, she was a firofighter. But, by the time-
she entered seventh grade, she became a meteoroiogist,since her interest in weather forecasting had aiready
developed..in fact, she thought her native Missour] was so’interesting that she kept weather records; the
‘earliest ones consisted of drawings of clouds. She liked to draw then, and she still does today. Her hobbies
‘Include sketching and cartooning. - - . B - :

. Her'interest in weather received further encouragement from several diractions, starting with a fifth
grade teacher who told her that she had a.very exciting future, aid a meteorologist in the local weather
bureau. She also was encouraged by her older brother, Chariie. After Dr. LeMone's father died, her mother
- worked outside of the home and her older brother bacame .a parent in residence. He shared her interest.in’

sclence and treated her ‘‘as if she were some kind of a genius.’’ She also learned something else in that part
of her life — the need to have a vocation and to be abletoearn one'sown living. = . , e
-During Dr. LeMone's early school years, although she liked her art and physical education courses,

her interest in science advanced as her mathematics arid physics courses advanced. Therefore, after high
school, she chose to study mathematics. She points out, though, that the amount of mathematics and sclence
which she studied is not necessary for all phases of meteorological work. It was her personal preference,
particularly since she aspired to the research aspects of meteorology. In graduate schoal she majored in
Atmospheric Sciences. _ : : .

In-1972 Dr. LeMone began working for the National Center for Atmospheric Research, a research lab-
oratory that specializes in her line of work. She finds her work challenging-and varied. She describes the
“‘glamour”’ part,which includes travel and meeting people from all.over the world, but she also describes
the other shallenging, yet frustrating, part,which includes taking the resuits of her experiments and data

" collection and analyzing these to learn what is really happening in the atmosphere. It is the latter which

* . requires patience, persistence, and painstaking attentiorv to detall and accuracy, ‘which -are' important

requirements for ali scientific work. ! :
.Two years ago, Dr. LeMone married a fellow scientist whom she met at her laboratory. They are looking .”
forward to their first child in-1979'when Dr. LeMoane expects to combine parenting, another challenging
career, with her science. She thinks that she will continue to work part time because she feels that complete
absence, over an extended period of tima, will make it-difficult for her to keep in tduch with her profession.

EQUGATIQy; A.B, Mathematics, 1967, Unliversity of Missouri-Columbia ‘
' Ph.D. Atmospheric Sciences, 1972, University of Washingt_an, Seattle
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Georgia Pedro, Environmental Engineer -
. District Sanitarian- Co _ ,
. U.S. Public Health Service, Santa Fe, New Mexico ~ "

Her high school counselor told her that she would never make it through engineering school. While she

. was In engineering school, 'another counselor told her that she would never graduate. She did not have

enough high school mathematics. With all this discouragement, it is surprising she did graduate from

engineering school. But it was what she’ wanted, and perhaps these counselors did not count on Georgia

Pedro's persistence and determination, She was the first to enter and graduate from the New Mexico Institute
of Technology's new field of environmental engineering. . '

. A few years later she was invited to.speak about her work at that same college to visiting high school
students. Her only disappointment was not seeing that counselor. She wanted to let him know that she' had
‘‘made it"'. - - ’ B '

When Ms. Pedro, the oldest child in her tamily, was a little girl living at-the Laguna Indian Puebio in
New Maexico, she waited with anticipation, for her grandfather’s return from his field work. He worked in the

~ * geology department of the Anaconda Company and he always brought ‘‘such interesting things" back

with him — rocks, fossils, etc. Her grandfather’s influence and her liking for mathematics contributed to
Ms. Pedro’s desire to try engineering. She wasn't certain what kind and she didn't know much about it,
butitseemed rightto her. - . C T 1

Today, Ms. Pedro is & commissioned officer in the U.S. Health Service, working as District Sanitarian in
the Indian Health Service in New Mexico. She travels throughout her district, providing assistance to 14 Indian
tribes. Her job includes supervision of other environmental health personnel, including field sanitarians and

. environmental health technicians. She works mainly in rural-areas, doing, for example, health and sanitation

inspections, planning water and sewer systems for the reservations, orienting public health nurses, conduct-
ing rabies clinics, and other duties related to environmentai health. .

Ms. Pedro grew up at tha Laguna Pueblo. Five years ago, she married her husband, Vincenti, who
came from the same Indian reservation. They went to high school there together.. They have a five year old
daughter. As Ms. Pedro putsit, ‘I got my MRS, MPH, and MOM all in the same year."

=

EDUCATION: B.S. Environmenta! Erigineering, 1970, New Mexico Institute of Technology -
- MPH Environmental Health Sciences, 1973, University of California-Berkeley
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Br Agnes Stroud.Sc,hmlﬁk’,ﬁadggggﬁ Biologist

~

are their equals, this attitude will pravail.™

Senior-Staff Member, Los Alamos Scientific Laboratory
Los Alamos, New Mexico - o

.. *'This teacher.in seventh géra'jdadid saniethlng with test tubes. I'm rot sure what, but | remember that
it was fascinating.' Agnes Stroud Schmink wanted to do that too. ‘‘My older sisters encouraged me to follow
in their footsteps and learn'typlng; but 'l didn’t care for it. | really wanted to know what made things work.”’

- .Dr. Stroud grew up in New:Mexico,where her parents were both teachers at the Indian School in
~.. Albuquergue. Her father was an"American Indian from the Tewa Tribe, Santa Clara Pusblo. She was the ‘

“fourth of five children. Her parents always taught them to seek higher education or:training for a career so

that going to college was a- al cholce.. © - ¢

~ While Dr. Stroud was'in cllege, sha almost started a career other than the one she:planned in biology.
Jacqueline Cochrane, the famed: woman pllot, started a pilot training school in New Mexico to prepare
women for the Werld War || war effort. Pilots were needed to taxi airplanes into the war zone in England.
Dr. Stroud trained at that.school, but the war ended before she compieted her trairing and she never used
her-pilotcer*' catein the war effort, - o _ g N '

~ Afler  3ge graduation, Dr. Stroud began working at Los Alamos Sclentific, Laboratory. She tested
blood from pwople working at the laboratory to check for possible radiation effects. One of those people was
Enrico Fermi, the famous nuclear physicist who won the Nobel Prize for his work. He encouraged her to
come to the University of Chicago where he taught and to continue her scientific training. Thus, she began
the 21-year period of her life which ultimately lead to her Ph.D. degree.in biological sciences and to her

15t

- expertise in the field of radiation biology. A radiation biologist studles the affects of’fadiation on living cells.:

In addition to graduate school, Dr. Stroud worked at Argonne National Laboratory, where she met her
first husband, a blomathematician. Within a few short years after their marriage, her husband died, leaving
her with a two-year-old daughter and incompleted graduate studies. With a full-time job and a child, Dr. Stroud
took 14 years to reach her goal. However, she not only received a Ph.D. dégree, but she won the A. Cressy
Morrison Prize in natural sciences from the N.Y. Academy of Sciences. Shé also remarried at that time.
It was then that she and her new husband began to look for a-warmer climate, and decided to move to
California, where she worked at the Jet Propulsion Laboratory using, according to Dr. Stroud, the “spaceage -
technology to study chromosomes.” ' - . '

Another six years would go by before, as Dr. Stroud says, she was able to “make the full circle™. She
returned to.her native New Mexico and to Los Alamos Sclentifit Laboratory, where she continues her research
on the effects of radiation on the cells of animal tissue, particularly the chromosomal effects. o
Her active, busy life includes tennis and golf. She uses her tennis-playing abllities to raise money for
charity. Her other hobbies include oll and watercolor painting and stamp collecting. She is-especially in-
terested In encouraging young girls to consider scientific careers, but she also feels it Is important to train
boys to'accept women in these careers because, as she sees it: '‘There still prevails the negative attitude of
men against women when women are competing with them : . . Until parents teach their sons that women

S b

E}

EDUCATION: B.S. Biology, 1945, University of New Mexico
i *h.D. Biological Sciences, 1966, University of Chicago
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- Dr. Judith Anne Harris Van Couvering, Paleontologist
Assistant Professor of Geologlcal Sciences and '
Curator of Fossil Vertebrates, University of Colorado, Boulder

Dr. Van Couvering thought that she-would be a secretary: therefore, in high school, she took a business
course. But, just in case, she also took college preparatory courses. It is fortunate that she did because the
opportunity to go to college did cccur. She began as a psychology major, but a chance meeting at a party
with a young geologist changed the.course of her life. She switched majors to paleontoiogy and she married
the geologist, embarking on a hectic life which included raising four children whiie earning a bachelor’s
degree In paleontolagy, a Ph.D. degree in geology, and living in Africa and England.

Dr. Van Couvering considers Louis Leakey, the famous anthropologist, a major influence in her life,
In another chance ev.nt she attended Leakey’s lecture in California and learned that he needed a geologist
for his expedition to Africa. She just happened to know: one. When she suggested to her husband that he
might be that geologist, he agreed and interviewed for the job while driving Leakey to the airport. Leakey

‘also agreed. Her husband got the job and the Van Couverings moved to Africa. ’
. After their African work, both husband and wife followed Leakey to Cambridge, England to work on
their Ph:D.'s in geology, with her specializing In fossil vertebrates. This resulted in another research pro-
ject in Africa,which Dr. Van Couvering describes as somewhat chaotie,since all of her children were there ta
help. It is fortunate that children like to dig. .
i The next episode in Dr. Van Couvering's life brought her to the University of Colorada_in Boulder, where
she now teaches advanced vertebrate paleontology and is curator of fossil vertebrates at the university's
Natural History Museum, The museum work includes doing researthy taking care of the fossil collection, and
forming new collections. She enjoys her work, and considers onaﬁé‘;?iva aspect to be the opportunity to
wear old clothes and get dirty. She thinks it is a rewarding field, especlally for women. According to Dr. Van
" Couvering, “You can put a lot of different parts of yourself into it if you are creative.”

She also observes that *‘women . . . tend to be more whole people, or at least, desire to live with
their whole.seives.'’' She feels that ‘‘this should be of great benefit to science because it leads to creativity
rather than just technology."’ In her opinion, *‘the more women in the field the better it will be for men,
women, and science.'’ ’

EDUCATION: B.A. Paleontology, 1960, University of Caiifornia-Berkeley
Ph.D. Geology, 1972, University of Cambridge, Cambridge, England
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RESOURCE MATERIALS

Dear Educator,
Although materisls related to women in science are hot volumineus, many

do exist, if one is willing to look in some ’lké’}’ and some unlikely, places—
libraries, bookstores, and publication lists of profassional organizations. In this
bibliography. the emphasis is on materials which the educator can offer to the
student. There are some very fine journal articles and research papers about sex
differences and.the sciences, but they are not appropriate to this bibliography.
However. some bibliographies and some resources are included that do list
these documents to assist you in your own background reading.

The resources Iisted herein are annotated and classified. The level at which
they can be used is also indicated. For the purpose of this section, the levels are
given as: : : : '

PR — primary (grades K-3)

IN — intermadiate (grades 4-6)

JH — junior high (grades 7-9)

SH — senior high kgrsdés 10-12) ]

As you review and use this section, you might observe that ma terials on
the medical profession seem to be heavily represented. This is due 1o the '
avallabllity and amount of materials on women in medicine. A case in point
Is Elizabeth Blackwell. The drama and excitement of women opening up the
medical profession appears to be & subject of continuous fascination to
‘writers, biographers, and to the female main characters themselves. Thus,
In the case of biographies of the early women doctors, it was necessary, due
to length alone, to offer a.selection rather than list them all.

Books about women sclentists are very scarce at the primary level; the
majority of those listed are in the fiction section. Of those few, The Newbery
Award-winning, A’ WRINKLE IN TIME, and the MISS PICKERELL series are
worthy of speclal mention. . 7 .

Your students and you should find these materials enjoyable and infor- -
mative. : '

Sharon L. Menard

Les
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Brenner, Barbara. THE FLYING PATCHWORK QUILT. : _ PR
Young Scott Books, 1965 .

Five-year-old Ellen tries to fiy using an umbrella, paper wings, and balioons. She finds an old
patchwork quilt which she pins around her neck and Jjumps from the dog house and soars into
the air,

Chenery, Janet. WOLFIE PR
Harper & Flow 1969; A Science | Can Ftead Bauk ’ - )

-

A little girl attempts to sed her brother’s pet wolf spldar Cuntalns some accurate scientific ﬁetans.
-.about 5pldars

Clark, Ann Nolan. ALONG SANDY TRAILS IN
Viking F‘rass 1969 '

A Papago Indian. giri is tgld about the wonders of her desert home in this beautifully Illustrated

baok.
Cole, Joanna. PLANTS IN WINTER-. ‘ : o | PR
Crowell, 1973 .

"!.,

A botanist explains to her young friend the different ways that plants are pratécted through cold
weather. Provides a woman as arole madal for a boy. Beautiful watercolor Illustratlnﬁs

Danish, Barbara. THE DRAGON AND THE DOCTOR PR
Fér’nlnist Press, 1971

A woman doctor cures an ailing dragon.
Engdahl, Sylvia. ENCHANTRESS FROM THE STARS ~UH

Atheneum, 1970

A young girl frgm an advanced clvilizatian must prove her worth as an anthrapglggist while ex-
ploring a planet similarin culture to Earth's middle ages.

Engdahl, Sylvia. FAR SIDE OF EVIL - ' T UH
Atheneum, 1971 ‘

In this sequel tu ENCHANTRESS FROM THE STARS, the same young girl goes on a dangerous
mission to save a fledgling civilization.

George, Jean Craighead. JULIE OF THE WOLVES : . o IN
Harper & Row, 1972; A Newbery Medal Winner :

Miyax, an Eskimo gir! shows ccurage, deiarminatign and intelligence while travelling alone on the:
fringe of a walf pack. Contains accurate, detailed mfarmalign on animal life and the Arctic north.

126
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o]
]

George, Jean Craighead. THE HOLE IN THE TREE
- E.P. Dutton, 1957. :

Scot and Paula Gordon, two small chlidren, discover a hole in an apple tree. A scientiflcally ac- .

curate account of birds, insects, and raccoons. k

Knotts, Howard. FOLLOW THE BROOK . . - - PR
Harper & Row, 1975 :

b

Liza, Sam, and Addie follow a brook near their home and act like real children as they expiore
its changing face. This Is a good book to use in a unlt on the senses and also one to read before a
field trip to a stream or rlver.
. % .
L'Engle, Madeleine. A WRINKLE IN TIME : ] IN-JH
Farrar, Straus, & Giroux, 1962; Newbery Medal Winner ' :
(Also avallable in Yearling edition)

This Isa tale of outer space, one of the few science fictlon books with a girl, Meg, as.a main char-
‘acter. It may be the only chlidren’s book In which mother is a brilliant scientist. Scme insights
into mathematical concepts. ' ‘

. L’Engle, Madeleine. A WIND IN THE DOOR IN-JH
Farrar, Straus, & Giroux, 1976 : ' -

. This sequel to A WRINKLE IN TIME features the same characters, except this time the Murry
family goes from the large cosmic outer spaces (in WRINKLE) to the super-microscopic inner
spaces of Meg's young brother to save his life. '

Lenthall, Patricia Riley. CARLOTTA AND THE SCIENTIST | PR
Lollipop Power, 1973 -
Carlotta the penguin leaves her husband warming her egg while she and other femaie penguins

go fishing. Her curiosity leads her into an advanture with a woman sclentist.

MacGregor, Elien, and Panteil, Dora. THE MISS PICKERELL BOOKS _ ' IN
McGraw-Hill/ Whittiesey House ‘ .

Miss Pickerell is a lively, Independent-minded woman. She has an uncanny knack for finding
unusual problems and situations which require unusual solutions, persistance, and courage, all
of which Miss Pickerell has, along with a fond attachment for her cow. Each book iii the.series
introduces scientific topics in an uncomplicated, yet detailed, way. .

.MI8S PICKERELL GOES TO MARS
1951 .
While taking a trip to Mars (which is not an uncommon thing for Miss Pickerell to do),
- she learns- about-gravity, atmespheric pressure, planetary orbits, and rocket ships.
8he begins her famous rock collection with specimens from Mars. ' :

. MISS PICKERELL AND THE GEIGER GOUNTER
1953 . .
In this adventure, Miss Pickerell learns about atomic energy and radiozctivity.
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RESOURCE MATERIALS

MISS PICKERELL GOES UNDER THE SEA

1953
Mlsa Pickerell nearly loses her rock collection. In the process of getting it back, she learns
about sonar, atomic-powered submarines, under water television, deep-s5ea diving, and
the continentai shalf. . -

MISS PICKERELL GOES TO THE ARCTIC
1954

-Miss Pickerell goes to the rescue in the Arctic while the reader finds out about glaciers, ice
shelves, Arctic conditions, the midnight sun, weather, tha tundra, permafrost, and a short-
wave radio. .

MISS PICKERELL ON THE MOON
1965

=

Wheri Miss Pickereli’s cow neads medicine, she goes all the way to the moon on a space
shuttle. On the way, she learns about antlblotics ‘vaccines, sunstorms, gravity, and the
maon. .

MIS8 PICKERELL GOES ON A DIG
1966

Miss Pickerell’s adventure in archeology brings her information =5 carbon-dating,
geology, and the earth’s 3ol layer.
MIS'2 P'CKERELL HARVESTS THE SEA
1968

&

As Miss Pickerell descends to the ocean’s ;ler:»ths the reader learns about deep-sea dwmg
and uceanagraphy and enters the fascinatmg world of marine ife.

- MISS PICKERELL AND THE WEATHER SATELLITE

197
When the waatherman 8 predictions don’t make sense, Miss Piskarell 8 datermlnatmn
ieads her to learn about computers, weather fgracastlng, weather satellites, lasers,
weather communications systems,-and solar energy.

MISS PICKERELL MEETS MFL HUM o°

1974

The machines wlll not take over with Miss Pickerell to contend with. The reader learns
about computer systems, programming, and robots. There is even a scientific conference - -
chaired l;y a woman referred to as ‘“‘Ms. Chalr’lady"!

MISS PICKERELL TAKES THE BULL EY THE HDHN
1976

Miss Pickerell's concern for her cow leads her to learn about genetic angmaermg,
heredity,-genes, chromosomes, and DNA. In this adventure she rldes on a motorcycle
with awoman who |s the assistant sheriff. .

12
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MISS PN‘ZREHELL TO THE EARTHQUAKE RESCUE

1977
Miss Pickerell s concern for people and her beloved Square Toe Territary causes her to
. Invade a.cave and the earth's depths to investigate some secret expariments, The reader
- I8 introduced to earthquakes and their causes, salsmographs, faults in tha earth s crust,
and the Richter scale. .
Manneheim, Grete. * THE VETERINARIAN'S CHILDREN : - IN

AIfredA I-'inapf Inc., 1971.

The son and daughter of a veterinarian help him in his work and take equal responsibilities.

Merril, Judith. DAUGHTERS OF EARTH ' _ - IN
Doubleday - - ' :
The title is the fnrst of three sclence flctian stories. It shows women aatrnnauts on equal footing ~
with men.
North; Joan. ' THE LIGHT MAZE . A IN=-JH

_Farrar, Straus, & Giroux, 1971
A cnmplex suspenseful sclenca fiction tale with a determined ygung glrl and a thoughtful yc:ung

woman as main charactérs

Rockwell, Anne. SALLY' EGATEHPILLAH : : e IN-~
Parents Magazine Press, 1966. . . .

Findiﬁg a caterpillar is an excitmg end-gf-smnmar event for Sally. Her parents help her carse for
it untll it 'becomes a very lovely butterfly. In this simple story, we meet a competent mother, a

' nurturing dad, and a young girl who is intgraatgd in science. She, at one point, even goes into a
© ‘milkweed patch to find asnake : '

Rockwell, Anne and Harlow. MOLLY' s WDDDLAND GAHDEN ) ' PR-IN
Dnubleday, 1971

Mally watchas samething vary uﬁusual "'sprout’’ frﬁrn the wgudland gardan wheare sha planted
beans.

Rockwaell; Harlow. MY DOCTOR " ' ) . PR
Mat:millan, 1973 -

Child narrates the story. of his vnalt to his doctor, All the instruments are explained to him as she
uses them to examine him. The Instruments ara well- tilustrated .

Sargent, Pamela, editor.  WOMEN OFWONDER. MGFIEWDMEN ‘OF WONDER ADULT
Vlmaga Books, 1975; 1976 '

studies sglenca ficticm EDUFEE . -
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Selsam, Millicent D. MORE POTATOES! PR
Harper & Row, 1972; A SBiEﬂEE I Can Read Book :

Sue persistently questians everyone about potatoas until she has engineered a visit to the grocer
in time to see a whiolesaler dﬂing hls work. Than, thare follows class trips to a warehguse and a -
farm

Salsam Millu;ent E. TEPHY ANDTHE GATERF‘ILLARS PR

(Availablg in a Sr;:amsh language adltinn),
A little girl learns abaut the moth’s life cycle by caring for three butterflies. .

Thayer, Jane. QUIET ON ACCOUNT OF DINOSAUR : o PR
Morrow, 1984

A little girl finds a dinosaur and brings it to school where she can study it. When 5he grows up, she
becomes a famous scientist who “knﬂws more abaut dinosaurs thaﬁ anyone else in the world."’

- Young, Miriam. SLOW AS A SNAIL QUIGI{ ASABIRD . _ IN
Lothrop, Lee, & Sher:ard 1970 - C .

An appaaling tale af a young girl’s awakening interest in the creatures of her natural surrﬂundmgs
The main theme is an accurate and imaginative description of a caterpillar’s metamnrphgsis into
a mﬁmarch bunerfly Sketches are attractive, accurate, and apprapriate

Wolde, Gunilla. TOMMY GOES TO THE DOCTOR ' : PR’
Houghton-Mifflin, 1972 . L

‘Tommy’s doctor uses her instruments for his examination; Tommy does the same with his teddy
bear.

NONFICTION

Shalit, Nathan. - CUP AND SAUCER CHEMISTRY , , IN
Grosset & Dunlap, 1974 )
(Available in paperback)

Illustrations feature both a boy and a girl in active roles. The simple experiments can be done at
home without a chemistry set or expensive equipment,

L5y
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The following biographies are listed in alphabetical order by subject.
E.IZABETH GgﬁEETTAr{QEﬁSGN _
Anderson, Louisa Garrett. 'ELIZABETH GARRETT ANDERSON JH-8H
Faber, 1939 . ‘
In iB65, Anderson became tne first English woman licensed to practice medicine. This
blography was written by her daughter.

Monton, Jo. ELIZABETH GARRETT o - : IN

Abelard, 1960 : ‘ ; ‘ ’
This biography shows how Anderson (Garrett) devoted her life to helping women. The
introduction includes a summary of the contributions of woman doctors to English
medicing.

ISABEL BARROWS : S
' _ Stern, Madeleine B. SO MUCH IN A LIFETIME | JH
Massner, 1964 : '

This is the story of the first woman eye specialist who was also the first woman to be a
private secretary to the U.S. Secretary of State. -

" ELIZABETH BLACKWELL

Baker, Rachel. THE FIRST WOMAN DOCTOR JH
Messmer, 1944 ’

’ Fictionalized story «f the first woman admitted to a U.S. medical school,
Chambers, Peggy. A DOCTOR ALONE ' SH-ADULT
Abelard-Schuman, 1958 .

Covers Blackwell’s early childhood ir Bristol, England and her struggles to enter medical
schaool and to start a medical practice. Well-written and documented. Includes information
on the social and political situation at various times In Blackwell's life.

Clapp, Patricia. DR. ELIZABETH ' , : " IN-JH
Lothrop, Lee, & Shepard, 1974 ' ' : ;

For young readers.
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Héyé Elinor ﬁica THOSE EXTRAORDINARY ELACI{WELLS ‘ IN-JH
Hareourt Brace, 1967

Story not only of Elizabeth, but also of her sister Emily, who followed her sister’s foot-
. 8teps. Emily became a physician and joined Elizabeth In their New York Infirmary.

Heyn, Leah Lurie. CHALLENGE TO BECOME A DOCTOR IN-JH
Famimst Press, n.d.
Easy-to-read biography with 32 period pnnts and many drawmgs
Latham, Jean Lea. ELIZAEETH BLACKWELL: F‘IDNEER DOCTOR v PR
Garrard, 1975; A Discovery Book
Itiustrated.
McFerran, Ann. ELIZA ETH BLACKWELL: FIRST WOMAN DOCTOR JH-5H
Grosset ‘ :
For older readers.
Wilson, Dorothy Glarke LONE WDMAN THE STORY OF ELIZABETH BLACKWELL ADULT
,Littla Brown, 1970 ‘
Thisisa cnmprahénsiva, in-depth blagraphy Wall résaarchad

RACHEL CARSON

Erfmks Paul. THE HOUSE OF LIEE: RACHEL CARSON AT WORK ’ l ’ ' ADULT
Houghton-Mifflin, 1972 - ' S

This blngraphy is also a callectlon of Careon’s writings. Carson’s books established her
as the most_eloquent conservationist_in:recent_history. It traces her early struggles,

her disappointments, and the triumphs which Ied to her central position in a storm of n

controversy,
-Latham, Jean Lee. RACHEL CARSON: WHG LOVED THE SEA ' IN
Garrard, 1973

An easy-to-read, ihspiring book.

Sterling, Philip. SEA AND EARTH: THE LIFE OF RACHEL GARSDN ‘ . IN-JH -
Crowsell, 1970 ‘
An ardent naturalist, Carson kindles, imagination with two best selling books: THE SEA ,
- AROUND US and SILENT SPRING. .
[ -

NINA CASE

Wheeler, Shiriey. DR.NINA AND THE PANTHER - SH-ADULT
- Dodd, Mead, & Co., 1977 .
F‘aperback edition; Eantam Baaks. 1978

. Story of a remarkable Pénnsylvanla woman dm:tur whose career and mdependence wera
- oddities at the time. A well-written, amazing narrative by her daughter.

132
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MARIE CURIE
Curle,Eve. MADAME CURIE : ' ADULT
Doubleday, Diran, & Co., 1937 : '
(Translated by Vincent Sheehan) .
Comprehensive biography of the Nobel Prize-winnlng scientist by her younger daughter
drawn from published and unpublished records and from personal remembrance.
Doorly, Eleanor.© THE RADIUM WOMAN ' IN-JH
Roy Publishers, 1965
Detailed story particularly concerned with Curle's scientific work. Very good coverage of
. her early experiments with uranium. Also shows the effect of her personal life on her work
and her persistence and determination. o T

Ebarlé, Irmengarde. RADIUM TREASURE AND THE CURIES . JH
Crowell, 1942

This book s about both Marie and Plerre Curie. It contains detailed information about

radium and the medical uses of radioactivity. Also contains a chapter about the daughters
of the Curies, Iréne and Eve. Iréna, who worked as her mother’s assistant, won a Nobel
Prize. : o S

Henriod, Lorraine. MARIE CURIE - o ’ _ PR’
Putnam, 1970; A See and Read Beginning Blography
1 Ilustrated. ; ‘
Henry, Joanne Landers. MARIE CURIE: DISCOVERER OF RADIUM PR-IN
Macmillan, 1966; Science Story Library - .
“ Simplified for young readers.
Ivimey, Alan. MARIE CURIE: PIONEER OF THE ATOMIC AGE IN-JH
Praeger, 1969 -~ - : . '
For older readers.
‘McKown, Robin. MARIE CURIE o ' IN-JH
_ Putnam, 1971; A World Pioneer Blography :
An intimate protrait of a shy, humane, brilliant scientist,
Reld, Robert. MARIECURIE _ SH-ADULT
Saturday Review Press/E.P; Dutton, 1974 v
(Available in paperback) ’ '
This is an excellent, detailed, serious aczount of Curle. Includes photographs.’
Rubin, Elizabeth. THE CURIES AND RADIUM -  UH
Franklin Watts, 1961 '
Provides a good. explanation for young readers of radioactivity (alpha, beta, and
gamma rays), laboratory work of the Curles, radium treatment for tumors and cancer.

Also includes the work of Iréne Curie and Frédéric Joliet.
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s

Thorne, Alice. THESTGRYQFMADAMEGUEIE S JH

Grosset & Duntap, 1959

Somewhat fictionalized, thla ‘story telis of Curla's early years In Poland, her atudles In
Paris at the Sarbﬂﬁne, her wark with radloactivity, and her many firsts,

'ANNA DANIELS

Singer, Joy Daniels. MY MU | HER, THE DOCTOR SH-ADULT
E.P. Dutton, 197C : ’

A lighthearted story about a Russian immigrant Jewish family who came tc America
around the turn of the century. This personal recollection by Daniel’s daughter provides In-
sight mto Jewish culture and humor, although there is little scientific information.

i

iALIGE EASTWOOD

! Wilson, Carol Green. ALICE EASTWOOD'S WDNDEHLAND THE ADVENTURES OF A BDTANIST
Califarma Academy of Sciance, 1955

l

! Traces the life of Eastwood, curator of a herbarium in Golden Gate Park | |n Saﬁ FrEﬁEISEO
| She direéted the botannical section of the Gsllforrua Academy of Science. A grove of Calif-
! ornia redwoods is named for her
I .
0
|

SALIND FRANKLIN.

Sayre, Anne. . ROSALIND FRANI{LIN ANDDNA . ’ . ADULT
W.W. Norton, 1975
! (Avallable in papgrback)

: _ This book is subtitled: ‘*A vivid view of what it is like to be a gifted woman in'an espécially
|- male profession’, which it is. The author, a friend of Franklin, states that it is not a bio-
o graphy. It is actually more. It is an lnaightful complex look info the sclentific work with
\ : particular emphasis an Frankiin and the complexities’ of the politics and _personalities
. which were Involved In. the discovery of DNA, the fundamental molecules of life. This
~ discovery led 1o the awarding of the Nobael Prize to three men in 1962, Franklin, who.
died at the age of 37, was not included in the award-winning -group. This book, which
carefully traces sex discrimination In the scientific’ community, is a mature treatmant of

tha subject. Well worth reading, ospecially for those who are serious about science.

" ALICE HAMILTON

Grant, Madeleine. ALICE HAMILTQN PIONEER DQCTDRININDUST’HIAL MEDICINE ~ ~JH
Abelard-Schuman, 1967

\ Hamilton's work to provide a safe, healthful working environment for U.S. workers made
\v her a pionaer in her field.

|RENE JOLIET-CURIE
McKown, Robin. * SHE LIVED FOR SCIENCE | | TN
Messner, 1961 ' : ‘ :

A biography. of the daughter of- Marle and Plerre Curie. With her husband Frédéric
Joliet, she won"a Nobel Prize for the discgvery of artificial radloactivity. An inspiring,
well-researched account,
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LISE MEITNER _ _
Crawford, Deborah. LISE MEITNER: ATOMIC PIONEER - ~UH
Crown, 1969

Lise Meitner was an Austrian physicist whose research led to the splitting of the atom.
Little treatment of scientific matters. ' ’

MARIA MITCHELL _
Baker, Rachel & Merlin, Joanna Baker, AMERICA'S FIRST WOMAN ASTRONOMER IN
Messruer, 1960
Tells of Mitchell’s discovery of a comet and provides Infermation on various aspects of

astronomy. Concentrates on her teens ard her intensely religious upbringing. Hiustrates
life in a New Engiand seapor: It the 1800's.

Melin, Grace Héthaway. - MARIA MITCHELL: GIRL ASTRONOMER IN
Bobbs-Merril, 1954; Childhood of Famous American Series

Story of Mitchell's early school years, showing her as a persistent, high-spirited giri who
loved star gazing and who. was good at mathematics. Includes some information on
constellations and celestial navigation.

Wilkie, Katherine, MARIA MITCHELL: STARGAZER ‘ : IN
Garrard, 1966

Fi:_r young readers.
Wright, Helen. SWEEPER IN THE SKY . IN-JH
Macmillan, 1949 i o )

Emphasizes Mitchell’s work in women's rights and women’s education.

. BETHENIA OWENS-ADAIR
Miller, Helen. WOMAN DOCTOR OF THE WEST JH
~Messmer, 1960 : :

Bethenia .Owens-Adair fought prejudice ana ridicule to beco:ne a great physician and
brilliant surgeon. This is a lively story of a pioneer woman who was one of the few women™
practicing medicine in the Pacific Northwest before the turn of tha century.

HELEN PERLEY : »
Johnson, Eleanor Noyes. MRS, PERLEY'S PEOPLE IN
Westminster, 1970 — '

Her scientific irvrsinzations, begun in childhood, have made Perley a respected ‘authority
on animal ife. - : . : .

FLORENGE SABIN

Bluehmel, Eliv... FLORENCE SABIN: COLORADO WOMAN OF THE CENTURY" SH-ADULT

University of Coloy ado Press, 1959 ' ’ - "

" Biography of the first woman to serve on the faculty of Johns Hopkins University Madical
School. Her early life in Colorado and her many achievements are well described.

2
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Phelan, Mary Kay. PROBING THE UNKNOWN S IN
Crowell, 1969 .
{Avaiiable in paperback) _

In a day when few women considered careers, Dr. Sabin excelled in three — ta==her,
sclentist, and public haalth inspector. .
ELLEN RICHARDS SWALLOW

Douty;Est,her M. AMERICA'S FIRST WOMAN CHEMIST JH-SH
Messner, 1961 : : :
. The story of the first woman to study at Massachusetts Institute of Technology. It shows

her struggle for an education and her development of home aconomics.

Hunt, Caroline. ELLEN RICHARDS o A SH
Whitcomb & Barrows, 1912 . ,

Written about Richards (Swallow) in her lifetime.

MARY WALKER

Synder, Charles. DR. MARY WALKER: THE LITTLE LADY IN PANTS SH-ADULT
_..Vantage Press, 1962; Arno Press (reprint), 1974 o _
Controversial Dr. Walker rebelled against convention. Her insistence on wearing men's
clothes made her a target for her critics while she was an assistant army surgeon during -
the American Civil War. She won the Congressional Medal of Honor for her service, but
Congress later withdrew it in 1917. :
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' Bolton, Sarah.. LIVES OF GIRLS WHO BECAME FAMOUS . . IN
" Crowaell, 1949 N : . . )
fncludes biographies of Elizabeth Blackwéllg first woman to receive a medical degree in the United
States; and Marie Curie, dlscoverer of radlum and Nobel Prize winner. ’

- Bowman, Kathleen. NEW WOMEN IN MEDICINE ' ST IN-JH
- Creative Education/Children’s Press, 1976 ’ ' o

" 123 Broad St., Mankato, Minn. 56001

. Blographical sketches of living women doctors with understandable information about their work.
" This attractive,well-written book is illustrated with photos of Mary Calderone, Kathryn Nichol,
Anna Ellington, Mary Louise Robbins, Estelle Ramey, Margaret Hewitt, and Elisabeth Kiibler-

. Ross. _ -

Boynich, David K. PIONEERS IN PETTICOATS . . g C N
- Crowell, 1959 = . _ L

Includes biographies of Lillian Gilbreth, engineer, and Alice Hamilton, physician.

~ Clymer, Eleanor. . MéDEHN AMERICAN CAREER WOMEN ° IN
Dodd, Mead, 1964 : ‘ : : -

' Inclqda§ biographies of Lillian Gilbreth, engineersand Helen Taussig, physician, whose research on
. blue babies led to a lifesaving surgical technique. .

Dash, Joan. ALIFEOFONE'SOWN: - . - , SH-ADULT
THREE GIFTED WOMEN AND THE MEN THEY MARRIED : ‘
Harper & Row, 1973 . ‘ : 1
 Includes biography of Maria Goeppert-Mayer, starting on page 229 where her picture appears.
Goeppert-Mayer won a Nobel Prize for her work in theoretical physics on the *‘shell theory'" of the
atom. This is an intimate, human pértrait of a great scientist who juggled a professional scientific
career with family and marriage, and who was a colleague of some of the world's greatest modern
. 4sclantists, C.

" Diamonstein, Barbaralee. OPEN SECRETS: 94 WOMEN IN TOUCH WITH OURTIME  JH-SH-ADULT
Viking Press, 1972 - o ‘_ * h s

This Is not a blographical collection, but rather. a compendium of the results of questionnaires sent
to notable womenin all fields of endeavor. The-woman sciantists include:- Virginia Apgar, M.D.,

the first woman full ‘professor at Columbia Medical Schooi; Nina Braunwald, M.D., thoracic
surgeon and speciallst in open heart surgery; Katherine Bourot Sturgis, M.D., specialist in epi-
demic research and pulmonary disease; Helen Taussig, M.D:, who won the Presidential Medal

“of Freedom; and Beatrice Willard, conservationist and piloneer acologist.

Emberlin, Diane. CONTRIBUTIONS OF WOMEN: SCIENGE : : o . - IN-JH-S8H

Ditlon Press, 1977 “ .- R . »
Part of a series of books on women which features biographies of women in various fields. Brief
biographies of women scientists including Annle Jump Cannon, Lillian Gllbreth, Margaret Mead,
Rachel Carson, Ruth Patrick, and Eugenle Clark. Additional women are listed in the appendix.
Photos included. " ' :
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Feminists Northwest. "HYPATIA'S SISTERS . ' . IN-JH-8H
-.5038 Nickias Place, NE, Séaltla Washingh:m 58105 ' C
1976

Biographies of women selantists. past and preéenl.

Fleming, Alice. DOCTORS IN PETTICOATS | o JH
Llpplncmt 1964 - S ' : ’ - : ’
Biographies of ten women who fought to éatablish the right ta a medical career and who also made

advances in medicine. Includes Marle Zakrzewska, Mary Putnam Jacobi, .Emily Dunning Barrin-- -

ger, Clara Swain, Alice Hamilton, Loulse Féarca Sara Jordan, Karen Harnéy, Leona Baumgartner,
and Connle Mayars Guion, : .

“Gersh, Harry. . WDMEN WHO MADE AMERICA GREAT ) IN
Llppincmt 1962 .

. Brief biggrsphies of Impartam wnmen éngaged in a varlety of careers, including englneering and
astronomy. :

Hacker, Carlotta. THE INDOMITABLE LADY DC)CTDF!S ' SH-ADULT

Glarka Irwin, & Co.,1974. .

s Golden Jubilee project of Faﬁeratlﬁn of Medical Women of Canada. This is the story of Canada’s
pionser doctors including pictures. In 1874, no women were licensed to practice in Canada. Today,
4, DGO women practice medicine in Ganada Itisan gntertalnlng book. Highly readable,

Haycian Fh:bert C.8 Harrls Jacqueline. NINE BLACK AMEHIGAN DOCTORS -~ IN-JH
Addlson-Wesley, 1976 ' - ’
Includes blagraphias of two women with their shotos. Jane Wright is called the enemy of cancer.
She received the Finer Womanhood award as pait of the International Women's Year celebration at
Clark College in Atlanta, Ga. Angeia Fergusan has done research on sickle cell anemia.

Hovt, Mary Fim:h AMEHIGA_N WGMEN_ DF THE SPACE AGE ' ' IN=-JH
_ Athensum, 1966 : = .
Brief survey inciuding biographies af women sclentists, computer axperts, research phyalclans

Hume, Ruth Fox. GREAT \!‘\-IC)SVIEI‘\E'tZﬁ'f MEDICINE - ' : o JH-58H -
Handom 1964 . T '
A lively account of women dm:mrs and other medlcal trallblazers, Includlng Mary’Putnam Jacobi,
Sophia Jex-Blake, E!lzabeth Blackwell, Ellzabeth Garrett Anderson, and Marle Curie. This book
shows the influence that Blackwell had on other womeh Iin her time. Includes a special chapter
- on woemen in medlclna in the'twentieth century. o ) . &

Lutzker, Edythe. WOMEN GAIN A PLAGE IN MEDICINE L o JH-SH
McGraw- Hill 1969 _

ta qualified temale studams At the Unlveraity af Edlnburgh Sophia Jex- Elake Edlth Pec:hey,f
Isabel Thorne, Matllda Chaplin, and Helen Evans faced opposition and inaults to become licensed

physlcians, . . 7 \
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RESOURCE MATERIALS b

Merriam, Eve. GROWING UP FEMALE: TENLIVES , - - _ SH-ADULT
- Dell Publishing, 1971 _ : - ; : -
(Avallab[e in paperback) . . _
~ Acollection of diaries, journals, and letters of ten women. Includes the original writings of Maria
Mitchell, astronomer, and Anna Howard Shaw, ploneer doctor.

Osen, Lynn M.  WOMEN IN MATHEMATICS S o . SH-ADULT
MIT Prass, 1974 . ’ . ’
" Biographies of selected women mathematiclans. Traces the history of female scholarship In this
area from prehistory to the present. The biographies emphasize the Intellectual accomplishments
made by women despite the prejudices against them. .

Perl, Teri. MATH EQUALS : © BH-ADULT

Addison-Wesley, 1978 - . : o
Blographles of women mathematicians plus related activities. In addition to reading the biogra-
phies, you can try ‘mathematical problems. Included are Hypatia, Emilie du Ch8telet, Maria
Gaetana Agnesi, Sophie Germain, Mary Fairfax- Somerville, Ada Byron- Lovelace, Sonya Kova-
levski, Grace Chisholm Young, and Emmy Noether. . : . '

= .
£

Seed, Suzanne. SATURDAY'SCHILD ‘ JH-8H
Bantam Books, 1973 . : :
(Availabie in paperback) : .
36 women. talk about their jobs. In the Science and Medicine section, eight women are included—
a veterinarian, a geologist, a physician, an oceanographer, a pharmacist, a physician's associate,
adevelopmental biologist, and a biophyslcist, - .- ’ : ’

Yost, Edna. AMERICAN WOMEN GF SCIENCE ’, . " JH-SH
,Frederick A. Stokes Co., 1943 C R o ;
Collection of biographies of women sclentists in the fields of bacteriology and medicine, in refrig-
- eration and industrial engineering, and in-chemistry, physics, zoology, botany, astronomy, and
* anthropology. Incfuded are Hazel Stiebling, Lillian Gilbreth, Katharine Blodgett, Wanda Farr,
Alice Hamiiten, Mary Pennington, Libbie- Hyman, Margaret Mead, Florence Sabin, Florence -
_ Siebert, and Ellen Richards Swallow. _ S
Yost, Edna. WOMEN OF MODERN SCIENCE | ) ’ B i JH-SH
Dodd, Mead, 1959 ' T ' _
Biographies of women born before or around 1900, including Gerti Cori (Nobel Prize winner); Lise
Meitner, Helen Sawyer Hogg, Elizabeth' Shull Russell, Rachel Fuller Brown,” Chien-Shiung Wu,
Jocelyn Crane, Florence Van Straaten, and Gladys Andérson Emerson. "
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'RESOURCE MATERIALS

5

AUTOBIOGRAPHIES

‘Baker, S. Josephlﬁeg FIEH‘TINGEFGR LIFE- - : L - SH-ADULT
Macmlllan, 1939; Arno Press, 1974 (reprint) = ’ : -
Dr. Baker, one of America’s pioneer women doctors,relates her personal stary She was a contemp-
arary af Emily Elackwell slster of Ellzabeth Blackwell who also bacame a dactar

Barringer, Emlly Dunnlngi BDWEFIY TO BELLEVUE _ : SH-ADULT
W.W, Ngrton 1950 :

Subtitled *'The story of New Yark 8 first woman ambulance surgeon'’. Esrrlngar covers the yauth
and aarly experiences of her life in the early twentieth century.

. Blackwell, Elizabeth, OPENING THE MEDICAL PROFESSION TO WOMEN ‘ SH-ADULT
_Everyman, 1895 (under title of FIONEEH WORK FOR WOMEN) C '
Schocken Books, 1977 .

Bl,ackwallitells her own story.

]

Harper & Row, 1953 . -

Dr Clark, a sclentist who studied fish, talks about her girlhood; aducatlon Eﬁd first exciting
job. Conslderabla scientific detail. Phntna included.

" Clark, Eugenle. - LADYWITHASPEAH - _, ‘ SH

- Clark, Eugenle. THE LADY AND THE SHARKS o SH
Harper & Row, 1969 . ' =
Dr. Clark's life durlng her years at Cape Haze Marlne staratory As in her earller book, abundant
"detall is: Included on catching and experimenting with sharks. Her work Establlshed her as an
internatlonal authority on sharks Phgms inciuded.

Clark, Eugenie. ADVENTUHE ‘ON THE LASTF—HDNTIER : . 8H
Ginn & Co., 1970 - . ’

Tha continuation of Dr, Glark 8 life.

Jex-Blake, Sophia. MEDICAL WOMEN: A THESIS ANDA HISTGHY . SH-ADULT
Saurse Book Press, 1970 (reprint of.1886.edition)

The personal memolrs of Jex-Blake,who led what became knnwn as the ‘'Battle of Edinburgh" to
gain ‘admittance ‘for women to the University of Edinburgh Medical School. She includes, as
Justification for women entering medicine, a history of women as midwives, healers and surgeons.
She also presents her rebuttal to the argumenta used to exclude women from the medical- pro-
fesslon. Also Includes the text of the case flled against Edinburgh by the wamen Studénts

Kendall, Phebe Mitchell. MAHIA MITCHELL: LIFE, LETTERS, AND JQUHNALS 5H=ADULT==

Lee & Shaparﬂ 1896; Books for Librarias Press (reprint), 1971 T )

: - Compiled from Mitchell's ‘Journal and carraspandance with Interpretation and linkages pravldad
by Kendali. The book is an intimate, honest, and occaslonally witty Insight into the personal life
of America's well-known astronomer. It Includea an account gf Mitehiell's visit wlth mathamaﬂclan
Mary Somerville. . . .

£
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HESGUHGEMATEHIALS

- e e

Klng‘Salman Frances HDLISE@FATHQUSAN AB IES : . SH-ADULT
Exposition Press, 1968 . PP : -

£

The-author v\lritea af her experiancs es as a physlclan in Chinain the parlud of 1922—1 94(3

Murray, Florence J. AT THE FOOT OF DEAGDN HILL, L SHsADULT%
E P. Dutton, 1975 :

A delightful stcry of a woman from Nova chtla who spent.two decades in Korea. Inc¢ludes her csp
ture by the Japanese and subsequant exchange for Japanese prisoners In 1942

: _ " SH-ADULT
= Samerville Martha, PERSDNAL RECDLLEGTIDN FROM EAF!LY LIFE TO OLD AGE OF MARY-SOMERVILLE
AMS Press 1973 (ﬂrst published in 1874) '

The title 5ays It all. Taken from Somerville's persnnal carreapandengg Mary: Sumawille was an
autstandlng mathematlclan in the 1800's. -

Vietor, Agnes, editor. A WOMAN'S QUEST SH-ADULT
D. Appletan 1924; Arno Press (reprint), 1972 :

r. ‘Zak’' was a contemporary of Elizabeth Blackwell and Mary Putnam Jacobi. She immigrated
frnm Germany,for the purpose of studying medlclna Thisis a recant reprint of Marle Zakrzewska's
. own life stery in her own words.
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HISTORY

Lovejoy, Esther C. P WOMEN DOCTORSOF T HE WORLD . : - SH-ADULT
Macmiilan /1957 -

[lfustrated with photos. Includes chapters on women in differant parts of the world. Luvejﬂy raises -

-the question: *'Is it coincidental that the golden age of medicine occurred with full aaceptanca of

women into the medical prnfassion?” :

Marks, Eeﬂffréy & E,aalty, William K. WOMEN IN WHITE: SH-ADULT
THEIR ROLE AS DOCTORS THHDUGH THE AGES
Scrlbnar 8, 1972
Hlstury of womarﬂn thé haallng arts from the anclent world to 1970, tha year which ended the

5

' Maad Kate C.H. AHISTGEY OF WOMEN IN MEDICINE: ' SH-ADULT

.FROM THE EARLIEST TIME TO THE BEEINNING OF THE NINETEENTH CENTURY
Mllfard Houae 1973 (reprlht of 1938 Edltlﬂn) . v

prafesslnns InEluﬂas bio~-aphical materlal on women who have rnade cantributians In mathar’nat- :
ies, astmnnmy, physics, cnemistry, natural sciences, archaeulagyi medicine and surdery. Historical-
ly valuable as a research referenca, .

chhardsnn Pabert S. THE STAR LOVERS o . SH-ADULT
A cnllectlan of wrltlngs from -over four canturies. Althﬂugh primarily about men, It does contain -
a short chapter on women astronomaers entitied ‘'Lady Huggins and Others'' with a direct quote
from the English astronomer, Lady Huggins, on Qppartunltiéa for’ wqrnen in astronomy, which
sounds as ifit cuuld be written tuday .
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RESOURCE MATERIALS

BIBLIOGRAPHIES

-Carter, Constance. WOMEN IN THE SCIENCES
March, 1978 S .

Lc Sclence Tracer Bulletin

Reference Section -~ -~ | . .

Science and Technology Division . . - :
Library of Congress, 10 First Street, SE, Washington, D.C. 20540

. Davis, Audrey B. ~ BIBLIOGRAPHY ON WOMEN: ‘ : :
B WITH SPECIAL EMPHASIS ON THEIR ROLES IN SCIENCE AND SOCIETY
- Sclence History Publications, 1974 : . )
156 Fifth Avenue, NYC 10010 -

Roysdon, Christy. WOMEN IN ENGINEERING: .

. : A BIBLIOGRAPHY ON THEIR PROGRESS AND PROSPECTS
Councli of Planning Librarians, 1975 . : :
Monticello, IHlinois

EMINENT MATHEMATICIANS
Springer-Verlang New Yaork, Inc. -
175 Fifth Avenue, NYG 10010 (*2.00 per postar)

[Posters avallable of Sonya Kovalevski and Emmy Noether. Size; 20" x 32"

WOMEN IN SCIENCE -~ : - C -
J. Wastan Walch .
Box 658, Portland, Maine 04104 (*6.00 plus *1 !5 /r shipping) .
18 (11" % 14'*) posaters with blographical skei hes “ . Barbara Stanford. Excellent photographs
of each woman. Included are Annie Jumg Crintwn, astronomer; Rachel Carson, conservationist;
. Gertl Corl, chemist; Maria Goeppert-Mayer, theoretical physicist; Iréne Jollet-Curle,:physicist;
Florence Sabin, medical -fesearcher; Alice Hamliiton, _research physiclan; Dorothy Hodgkin,
chemist; Jane Goodall, animal behaviorist; Syilvila ‘Mead, marine biolagist; Ola Watford, geo-
physicist;and others, C -

PERIODICALS
 LIFE SPECIAL REPORT: REMARKABLE AMERICAN WOMEN, 1776.1976
Time-Life, Inc. 1976 (*2.00) y i o , , ) _ B
i Some women sclentists included with pictures and biographical information. Included are: Lillian
Gllbreth (page 7); Maria Mitchell (page 68); Florence Sabin (page €8); Maria Goeppert-Mayer
.(page 69); Grace Hopper (page 88); Chien-Shiung Wu (page 68); Helen Taussig (page 69); Alice

Hamilton: (page 70); Elizabeth Blackwesl| (page 94); Ellen Richards Swallow (page 98).. -
Page126




_ - % . RESOURCE MATERIALS

BOOKS — GENERAL -

* Ernest, John. MATHEMATICS ANDSEX = ’ ) , . ADULT
Mathematics Department L : ' o
~ University ot California
Santa.Barbara, California 93106 . . \ )
: The result of a study on women In mathematics. Despite its provocative title, the' booklet is a -
serious document which explores student attitude and teacher attitude. It makes the case for the\..
* need for more mathematical preparation for women in high school and contains a fine list of re-
search references. . ' ) :

3

ADULT

Kramer; Edna. . THE NATURE AND' GROWTH OF MODERN MATHEMATICS
Fawcett. Publications, 1970 - : - :
(Avallable in paperback) - . o
‘ " Traces the changes, progress, and history of the. concepts of contemporary mathematics. It is

supplemented by biographlcal and background material Including the contributions of women -

mathematicians. o ’ | - '
Kundsin, Ruth B., editor, WOMEN AND SUCCESS . : - ADULT
“Morrow, 1974 S : : ; . N
{Drlg’lnally published as SUGCESSFUL WOMEN IN THE SCIENCES)

. This beok contains .a variety of material, Including the personal experiences of .women sclentists,
effects of family and education on women, and psychological perspectives on women. .

114

Page 127 S -



~ "RESOURCE MATERIALS

NONPRINTMEDIA . .

Film -~ - . = o , : s

'ABOUT RUBBER - " - ; . PR-IN
Distributed by Films Incorporated , . .
1144 Wilr’netts Ave., Wilmatte; IL 60091 ~ ’ ’ R “
11 minutes; rental *17; sales *140; Order #106-0076 ~ L

_ , A-ybung Malaysian girl narrates a tour of the tropical rubber plantation where her parents work.
. o She takes the viewer through every step of proc.uction to the final rubber products.

INTERN: A LONG YEAR N | ; JH-SH |
Extension Media Center ’ ' ’ :

2223 Shattuck Ave., Berkeley, CA 94720

20 minutes; color; rental *19 -

Encyclopedia Britannica _

425 N. Michigan Ave., Chicago, IL 60811

Sales *225

Dr. Karen Mack Is an intern in a péar'p‘ubllc hospital in Philadeiphia. An excelient portrait ofa
competent prafes_slanal handling many aspects of her profession. . Co

. KEEPTHEDOOROPEN . = R . ~ JH-SH
- 'R.C. Colgan- | . ' -
Motion Picture Division o
. 3153, Sandia Laboratories, Albuquerque, NM 87115
© 20 minutes; 16mm; color . :
Available at no cost except return postage. 7 - .
In this film,women who are professional scientists, mathematicians, and engineers discuss thair
educational and career experiencesjand they comment on their. attitudes and_attitudes of their
peers, both whiie growing up and in-the priasent.\ ' - o
" MISS GOODALL AND THE WILD CHIMPANZEES
Produced by National Geographic Society -
. Distributed by Films Incorporated
1144 Wilnjé{te Ave., Wilmette, IL 60091
Available in two versions: !
Original, 51 minutes; Order #083-0001F)
N\ . . Rental '35, Sales *330
dited, 28 minutes; Order #083-016F} - -
- . Rental *23;Sales *330 a _
Armed only with binoculars, Goodall won acceptance by the chimpanzees in Tanzania's Gombe
Stream Reserve. She logged a unique. record of their behavior.
The film Is narrated by Orson-Welles. ] :
Other films on Goodall are available from the National Geographic Soclety.

JH-SH-ADULT

\ . . ’ N Bt S

145

Page 128




 RESOURCE MATERIALS

SECRETS OF ABROOK - ' . .. PR
Distributed by Indiana University ' ' ’
Audio-vigual Center :

. Bloomington, Indlana 47401
‘30 mlnutes B&W; rental *7.25; sales 150; Drdar #NS 1197

A poetic view of a young girl uf fen as she walks thraugh ‘the woods following a brook from its
; source in the marsh grass,to the first waterfall, tu a small DGOI The plant and animal life adds to
- the child’ senjoyment.

B

" . THE SVILENT SPH!NG OF FIAGHEL CARSON 2 SH
Distributed by Gantarnporary McGraw-Hill Films ' : ' -
Sales-Service Dept.
330 West 42nd 5t., NYC 10036
54 mlnutea B&W,; rental 125; sales£275
“ An examlnatlun of the questions ralsed by Carson's book THE SILENT SPRING. Are we de-
stroying ourseives with pesticides? Do they upset the balance of nature‘? Garscnﬁ gives her view and
her critics express theirs ag well. .

THREE YOUNG AMERICANS IN SEARCH OF SUEVIVAL ' SH

. Distributed by Xarox GOrpﬁratIQn
245 Lc:mg Hill Rd., Middletown, Conn. 06457 -

13 minutes; rental *20; sales *220; Order #27418 ,
Paul Newman narrates thisfilm concarnad with survival, Three young paople demunstrate how -

humans are linked with other living organisms. One of these three Is Mary Margaret Goodwin, . -

a conservationist and marine environmental student lnvolved ‘In prutestlng Garlbbean waters_
frum poliution,

. TUGGERWAR - S - SH-ADULT
EDC Distribution Center '

39 Chapel St., Newton, Mass. 02160

29 minutes; 1Emm color; rental *25 (3 days); sales $350

. ‘Documents MIT’s mechanical engineering depariment’ s‘lntraductiun to Design course which énda,
each year, with a design contest. The 1976-7 project was the Sandbox Darby, which required each stu-
dent to build a device called a "Tugger" for the tug- ef-war A woman student wins for the first time in
1977. Lt

WQMAN D@GTDR INVIETNAM ’ ‘ o JH-SH-ADULT
Produced by CBS news (Twentieth Century Prugram) :
Distributed by Macmillan Films
34 MacQuesten Parkway S., Mount Vernon, N.Y. 10550
26 minutes; B&W,; rental ‘1@-’salas #150; Order #B5-941
. A courageous doctor, Patricla Smith of Seattle,.Washington, and her hospital In the interior of
- Vletnam Dedication and humanitarianism In thg ‘midst of vidlence and war '
. i
A VISIT FROM SPACE L _ | . . PR
- : i
ContampurarylMcGraw Hiil ‘ :
330 West 42nd St., NYC 10038
10 mlnutes , color; rantal *10; sales 160

. Thls animated film shows a little girl who meets 2 schmou-typa cﬁaracter from outer space. Little
schmoo'Is unable to return home. The girl displays cleverness énd Ingenulty when shg deslgns
‘a mode of space trans.vetatlon using her kite. : /
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+ RESOURCE MATERIALS

Ay

WOMEN IN THE WORLD OF WORK IN-JH-SH
Vocational Films : _

111 Euclid Ave., Fark Ridge, IL 60626 * | S

15 minutes; color; rental *17.50; sales 175 _ } 4
Six women discuss their nontraditional jobs,including a test engineer, scientist, hausing inspector,
and NASA employee. s -

* WOMEN'S WORK: ENGINEERING | ) o C LJH-SH
MIT Center for Advanced Engineering Study ' '
Dept. 4, Room D-234, MIT
Cambridge, Mass. 02139
26 minutes; color; rental (5 day) 130; sales *295 _

Explores the experiencas of being an-engineer and a woman from the perspectives of students,
faculty, and professionals. Guides for teachers (*1.00) and students (*.50) accomipany the film. -

Cassette Tapes

WOMEN IN SCIENCE : : - ) JH-SH

Prodtced by Dinah Mache' _ - :

American Association of Physics Teachers .

Publications Dept., AAPT Exetutive Office

. Graduate Physics Bldg., SUNY at Stony Brook. . —_— _ .

Stony Brook, N.Y. 11794 - C o C .

(*27.50) ° ‘ _ L _ ..

" Comes in thres-ring binder with three cassettes, slides of women sclentists interviewed, and short
written biographies. It presents six women who have a variety of backgrounds. The women are’
Virginia Trimble, astronomer; Diana McSherry, biophysicist; Gwendolyn Albert, environmental.
engineer; Chien-Shiung Wu, nuclear physicist; Betsy Ancker-Johnson, physicist;. Carolyn Leach,
physiologist. o ’

"American Assoclation for the Advancement of Science
Annual Mesting Tapes (listed below) |

CEBAR Communications, Inc. ,
2735 Central St., Evanston, IL 60201

SCIENCE E‘DUGATIDN’FORWEMEN o T SH-ADULT.
* 212:76T, Price *18 , - L
" Looks at the Importance of women's attitudes and career goals and the role of institutions
" . and government In changing or developing attitudes. Also discusses barriersto women, ™

. OPPORTUNITIES FOR WOMEN IN SCIENCE AND ENGINEERING o SH-ADULT
211-76T, Price *18 S -
" Looks at how scientifically educated women have done and are doing.in America for the
purpose of providing a way to the future for women in sclence.

WOMEN IN MATHEMATICS ‘ ' : : SH-ADULT .
282-76T, Price *18 . .
This symposium addresses malor questions concerning women's Interests, achievements,
athematical abllity, educatlon, and career choices. .
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' * RESOURCE MATERIALS

'GREAT WOMEN IN SCIENCE | T  SH-ADULT

235=76T Prica®™18 . . / :
This symposium provides a cuunterpalm of relatad but lndapendent views on great
women scientlsats in an attempt to produce a wholistic viaw. Some of tha graat women
discussed are Rachal Carscm and Annie Jump Gannnn SRS

&

- CAREER INFC F!MﬁAIIrCSN — See CAREER GUIDE section of this packet.
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