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women’s success in mathematics, and historical investigations support the

validity of these recent observations. Most women in the history of mathematics
shared three characteristics: a supportive family background, early exposure to
significant mathematics, and available female role models in mathematics.

Contemporary educational research has suggested several factors that increase

Historical Evidence

The first computer scientist, Ada Byron Lovelace
(1815-1852), was the daughter of Annabella
Milbanke, an avid amateur mathematician, and
Lord Byron, who referred to his wife as “the
Princess of Parallelograms” (Perl 1978, 103). When
Ada Byron was a young woman, her mentor was
the leading nineteenth-century mathematician Mary
Somerville (1780-1872), who introduced Ada
Byron to Charles Babbage (Perl 1978, 101). Not
only did Ada Byron learn the logic of Babbage’s
analytic engine, write programs for it, and develop
the logic of loops and branching in programming,
but she saw, remarkably ahead of her time, that the
computer could manipulate and output symbols as
well as numbers.

Ada Byron Lovelace
1815-1852



Over a millennium edier, one of Plutach’s daughtes
tutored Hypdia (370—-415)who subsequentlwrote
several mahemadical commentaes, including “On
the Conic Sections @&pollonius; which helped to
populaize the vork done ly Apollonius
approximately five hunded yeass ealier. Her main
interest was to contine the vark of Diophantusand
she wote a mmber of teaises on Diophantine
equdions. Hypdia's father, Theon,was a pofessor of
mathemdics & the Unversity of Alexandia and laer
became its dector Her father was beliged to hae
been detenined to poduce dperfect human being

Hypatia Consequenyl her diildhood was immesed in an
370-415 atmosphee of leaning, questioningand eploration.
Eventually Theons daughtes reputaion edipsed his
own, and it was said thialetters in the ancient arld addressed tdThe Mus€’ were
delivered to her (Osen 19729).

In the sixth centyrs.c., Pythagyoras (56%.c.—c. 5008.c.) led an actie mahemadical
sdhool tha included women who suppaied eab other Among them were his wif,
Theanoand two of their daughter. Theano wote a bigraphy of her husbancow lost
(Turnbull 1956,82), and one can spect#athd she and her daughsenere responsite
for ataching his name to a thesm tha was well knowvn & least tvo millennia bebre
his time and thiahis actvities as &feminist philosopher(Osen 197415) were an
undetying reason thiaposteity honois his name

In our avn centuy the bunder of moder algebra,
Emmy Noether (1882-1935)yas the daughter of an
outstanding nineteenth-cenjuGeiman
mathemdician, Max Noether (Kimbdmng 1982,248).
Tha he infused his home with the subject heelbis
indicaed by the fact tha Emny’s younger biother
was also a nthemdician. Havever, at the ae of
eighteen she passexibenindions to cetify her as a
;i teader of two foreign languges,Frendh and English.
—~— Why, then,did she become a rtt@emadics student &
d
]

“{ her father’s unversity the bllowing fall, the ony
. woman in a student bgadf over nine hund¥d?
i Possily Emmny Noether vas inspied by Chafotte
Emmy Noether Scotts adiress athe Intenaional Congess of
1882-1935 Mathemadics in Ranis in the summer of 1900
(Kenstaft 1983,19). Chalotte Scott (1858—-1931),
a mahemdician from Bryn Mawr, was an dicial
United Stées delgate to the Intemaional Congess. In tun, Emmy Noether sered as
a mentor ér several female méhemdicians who studied aBryn Mawr, including
Olga Taussk-Todd, Ruth Staufer McKeg Marie Weiss,and Gace Shweer Quinn
(Dick 1981,84-85).



One of theifst two black women to eceve a doctcoate in mahemdics in the United
Staes,Marjorie Lee Bowne (1914-197%h.D,, University of Michigan,1949),had a
father who was a‘whiz” at mental athmetic Having first stinulated her integst in
mahemadics as a kild, he laer leaned m@hemaics from her as her studies\ahced
All of the twenty-two black women with doctates in méhemdics inteviewed by
Kensdaft (1981,603) eported tha they had both a higlyl suppotive member of their
family in the older gnegtion, who was willing to sadfice for their educton, and a
secondar school teaber who told them thg were gfted in mahemadics and thait
would be vorth the stuggle to dtain a cager in méghemadics.

Family influence contines to be an imptant factor br female m&hemdicians in the
twentieth centyr. Cahleen Moewetz (1923-)the frstAmerican woman to head a
mahemdics institute (Cowant Institute of Méhemdics) is the daughter obn Syng,
an gplied mahemadician (Ratterson 1987152). Mara Gogpet Mayer (1906-1972)a
joint winner of the 1963 Nobel Re in plysics Pr her work concening rudear shell
structure, came fom a aamily of six genegtions of pofessos (Sihhieman and Geen
1980,466-68). ReaAdmiral Grace Muray Hopper (1906—-)he “Mother of COBOL’
who led the teamtd&dart-Maudhly that designed theirfst compiley attributes her
success to heerther’s belief in equal edutianal oppotunities Pr his son and his
daughtes (King 198767).

Early exposure to mahemaical ideas is cucial.

These and manother histoical figures indicge tha paents’occupaions and diect
involvement in their daughtgreducdion, eaty exposue to mahemdical ideasand the
influence of émale menta stongly affect the success ofomen in mghemdics. This
staement does not denale the impotance of other obseed factoss influencing
womens paticipation in mahemadics, suc as pagntal epectdions, societal
steeotypespeer pessue, attitudes of tealsers, successful xpetiences in ménemdics,
and an undstanding of the mbable usefulness of ntlaemadics in their futue. Still,
these thee factoss ae suficiently important to meit continued examindion of their
implications.

Contempoary Reseath

It is unrealistic in modar times to dpend on &milies’socializdion to povide enough
prospectve mahemdicians to fil the pessonnel needs of a tegology-based econoyn
Educdors and witers can,of couise suggest to pagnts thathey encouage and
stimulate their daughtet innate inquisitveness laout mahemdics as nuch as thg do
their sons’. But as sools and prstiools moe and moe shae the &mily’s function of
encougging, counselingand setting xpectdions for young peopleteaters ae also
able to directly affect studentshterests and lailities.



Ideally, leaming and abievement in mtéhemaics should be encoaged and artured for
both sees stating in presdiool, and &periences irolving indgendent thinking and
problem solving should alle girls the same &edom as bgs. In reality, studies hee
shavn thd teaders generlly allow boys moe freedom to dé@ate from les and
algorithms and to disoger altenative solutions to mblems,whereas thg require grls
to follow rules moe dosely (Fennema andd?eison 198527). Other studies (@, Nash
1979,316) hae shaevn tha teaders tred gifted female students memeatively than
gifted male studentginding tha they tend to ctticize female studentstork more than
tha of their male countgars. Also, Thomas and Steart found tha all too often
counselos discouage grls from pusuing maéhemadics (Armstiong 198564).

When the omber of grls in nonequired adanced mthemdics dasses becomegy
small,the iemaining @rls tend to dop out (Nash 197%818). In one stwl Cassdy
(1984,16) reported tha female students did better in thhemdics dasses in Wwich
teaders set high gals br them and made it dii€ult for them to dop out.Another
study found thaif girls are required to paticipate in a paticular skill, their ahievement
in tha skill is likely to be inceased (Edes 198498). Similar conlusions hae
motivated Nash (1979817),Chasek (19863), and othes to sugest tha all students
should be equired to talke four yeass of high sbhool mahemdics.

A number of studies va found tha girls adieve better in same-selasses. In a cose
on basic skillsdr women ony at the Unversity of Missour—Kansas Citypatticipants
eaned higher tadeshad a moe positve dtitude tavard mahemdics, and were moe
likely to contirue their méhemdics eduction than vomen in coedudesnal dasses
(MacDonald 1980115-37).When left to their wn devices in coedudanal science-
laboratory teamsgirls tend to assume the pagsiole of recoder and bgs the actie
role of experimenter accoding to a eport by theAmerican Fedegtion of Teaders
(AFT) (AFT Bulletin1987,2). However, girls did better in same-gsd¢eams or in
coeduc#onal teams in Wwich roles were assigned

Some studies shotha one barier to femalesmahemadics adievement on
standadized examindions is thatest questions armale oiented (eg., AWM/ICM-86
Report 1986,9). In paticular, a stugy of ScolasticAptitudeTests bund tha men were
more frequenty mentioned in theeading passges and thiathe testsespecial in the
mathemadics sectionsyere male oented (Hilddrand 19871). Indeedthe fact tha in
some countes emale studentsichievements on standdized tests is equal to or
superor to males(Gray 1981,4; Hanna 1989225-32) points to the colusion tha
womens underepresentdion in mahemdical fields is a cultual phenomenon.

Female ple models stingly affect the success ofomen.

Career eduction in sdools is anotheraictor to be consided Armstrong contuded tha
for both sges,the most impdant factoss in deciding ether to tak moe mahemadics
was its pereved usefulnesdgpllowed ly conidence inand enjgment of mahemadics
(Chipman 198578). In thee sparte studiesFennema andd?eison (198524), Nash
(1979,318),and Ectes (1984,106) conirmed tha the peception of mahemdics as a
necessar skill for her futue caeer is cucial in a high seool grl's choice to tak
advanced m#ehemadics couses.



Providing grls with gpropriate le models in miiemadics has beenxplored by a
number of diferent poograms. EQUALS, which may be the oldest of theseqgrams,is
based athe Unversity of California & Bertkeley and funishes books and iofmation on
methods ér helping grls adieve success in nigemaics. The Futues Unlimited
Project,developed &Rutgers Uniersity, supplies inbrmation on gving workshops in
which female junior high dwol students can meebmen vorking in mahemadics and
relaed felds. Keg Your Options Opera Rhode Island-basedagpect, offers female
spealers for junior high sbool dasses on caes for women in mghemdics and
science TheWomen and Mthemdics (WAM) program of the Mé&hemdical
Associdion of America, which is actve in over a doen metopolitan aeas ndonwide,
sends émale m&hemadicians to speak in high Bools and junior high $ools.

Recommendions

Actions can be implementedwdo increase émalespaticipation in mahemadics and
mahemdics-basediélds. Both thedmily and the doool can diectly encouage grls to
take mahemdics serously, offer expeliences designed to d&op their spaal abilities,
stimulate indgpendent thinking and pblem solving as e&y as possile, promote
assetive paticipation in dasspom discussiongnd ensw high-quality mthemdics
educdion beginning in pestool. Stools should also faish information aout the ole
of mahemadics in mary carees and stss the arcial naure of mahemdics for adult
life in moden times.

Female mt&hemdics teabels seve as impa@ant ole models ér grls. In adlition,
appropriate maerials should demongie gplicaions of mahemadics to felds curently
of gred interest to vomen,and textbooks should inade bigraphies of émale
mathemdicians. Intevention pograms,sud as Futues Unlimited EQUALS, and
WAM, and oganizdions like theAssocidion for Women in Mdahemaics (AVM),

which help young people meeemale m&hemadicians and ead &out their conibutions
to mahemadics and in gneal shav tha women can succeed in thamadics, should be
suppoted and gpanded Souces of funding andriancial aid ér women stugling and
doing reseath in mahemadics need to be ineased in both sizand mmber

Let us lose no time in implementing cemt knavledge to corect our couny’s seual
imbalance in maemadical fields. Both our bildren and our society will beriefrom
the inceased conifoutions of women to the futwe of scientiic adzances in our rieon.
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