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P R E S I D E N T "  S R E P O R T  

F~tuJ~e programs. AWN is  not only concerned with improving the status and 
product iv i ty of women working in the mathematical sciences, but also with 
encouraging g i r l s  and women of a l l  ages in the i r  mathematical studies. Most of us 
would l i ke  to do more, but don't know what to do. A group cal led EQUALS at the 
University of Cal i fornia at Berkeley has been studying the problem of helping 
precollege g i r l s  in mathematics and has developed a highly successful t ra in ing 
program for teachers in the Cal i fornia school systems. Having received a hal f  
mi l l ion dol lar  grant f rom the Carnegie Foundation, EBJALS is  now extending i t s  
program to  a number o f  new s i t e s  i n  o ther  s t a t e s .  

Those of  us who teach women undergraduates are n a t u r a l l y  i n t e r e s t e d  i n  
unders tand ing  what t h e i r  p reco l l ege  exper ience  has been l i k e .  A l so ,  many ideas  f o r  
he lp ing  h igh school g i r l s  i n  mathematics are e q u a l l y  a p p l i c a b l e  t o  co l l ege  women, 
e s p e c i a l l y  those who come w i t h  ve ry  weak backgrounds. There fo re  AWII i s  v e r y  
pleased to  have Kay E i l l i l a n d ,  one o f  the c o o r d i n a t o r s  of  EI]IJN_S, as a fea tu red  
speaker i n  our program at  the  j o i n t  American Mathematical  Soc ie t y -Ma thema t i ca l  
A s s o c i a t i o n  of  America meeting in  Eugene, Oregon in  August.  The sess ion  w i l l  
i nc lude  an a c t i v e  in te rchange of  ideas on what we can do a t  the  c o l l e g e  and 
universi ty level. 

~o lan tee rs  needed. N4M has found t h a t  i t s  f u n d r a i s i n g  e f f o r t s  are o f t e n  more 
successfu l  on the l oca l  l e ve l  than on the n a t i o n a l  l e v e l .  We have rece i ved  a 
number o f  g ran ts  i n  the Boston area because o f  l oca l  e f f o r t s  t h e r e ,  but  we need 
help in other areas of the country, par t icu lar  metropolitan areas. I f  you would 
l ike to help we need you! Please contact me or Eleanor Palais, chair of the 
Fundraising Committee. 

Linda Preiss Rothschild 
Department of ~theNtics 
University of California, San Diego 
La J01|a, CA 92093 

L E T T E R  F R O M  T H E  E D I T O R  

The #eHslet ter"  meets High Technology! I hope you l i k e  t he  new look .  I f  any 
of  you have any suggest ions  or comments on the  format,  p lease l e t  Be know. 

I used the j u m p - f e e t - f i r s t - i n t o - t h e - w o r d - p r o c e s s o r  approach (how e l se  do you 
learn  how t o  Set P r i n t e r  F i l e ? ) .  So t h i s  i ssue  has taken a l i t t l e  longer  t o  get  
t oge the r  than most, but I t h i n k  Imm hooked (except  fo r  those moments wonder ing why 
suddenly  e v e r v t h i n o  i s  i t a l i c i z e d  and . ; . ) .  ~nd i n  the f u t u r e  the  machine should 
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ac tua l l y  be a time-saver. Not to mention that I can now sel l  my stock in Liquid 
Paper . ~  

Two b i o g r a p h i e s  o f  S o f i a  Kova levskaya have r e c e n t l y  appeared.  L i t t ] e  SparroH: 
/~ P o r t r a i t  o f  Sophia Kovalevsky by Don Kennedy i s  pub l i shed  by the  Ohio U n i v e r s i t y  
P ress  and i s  $12 .95  ( s o f t c o v e r ) .  ~ Convergence o f  L ives:  Sof ia Kovalevskaia: 
ScAe~t is t ,  M l ' i t e r ,  Revo]at io~a; 'y by Ann Hibner K o b l i t z  (au tho r  o f  severa l  
I f eus le t t e r  a r t i c l e s )  i s  p u b l i s h e d  by B i r kh&use r  Boston and i s  $19.95 (ha rdcove r ) .  
I h a v e n ' t  read e i t h e r  o f  them y e t ,  but  t h e y ' r e  s i t t i n g  on my s h e l f ,  w a i t i n g  fo r  
summer. Pat K e n s c h a f t ' s  compara t i ve  r e v i e w  w i l l  appear i n  the  Neusle t ter  soon, 
h o p e f u l l y  i n  t he  nex t  i s s u e .  

In t h e  nex t  i s s u e  w i l l  appear an a p p r e c i a t i o n  o f  the  Russian mathemat ic ian 
I . S .  Bashmakova on her 60 th  b i r t h d a y .  Be r e g u l a r l y  r e p r i n t  a p p r e c i a t i o n s  and 
o b i t u a r i e s .  T h e y ' r e  u s u a l l y  f o r  f o r e i g n  mathemat ic ians .  The American j o u r n a l s  
d o n ' t  seem t o  i n c l u d e  many o f  t hese  any more. I i n v i t e  a l l  o f  you t o  w r i t e  s i m i l a r  
a r t i c l e s  f o r  t h e  NeHsJet~er= they  would be a s e r v i c e  t o  the  e n t i r e  mathemat ica l  
community, not jus t  to AI~I. 

Also, an essay review by Claudia Zaslavsky appears in th is  issue. I wauld 
l i k e  to encourage you to wr i te  book reviews. Or i f  you haven't the time for 
in-depth analys is ,  wr i te  book reports as I sometimes do for th i s  column. 

While I'm discussing possible a r t i c l e s  for a l l  of you to wri te:  some time 
ago,  we a t t e m p t e d  t o  s t a r t  a s e c t i o n  t o  keep us a l l  u p - t o - d a t e  a t  t he  g e n e r a l / s t  
l e v e l  on i m p o r t a n t  deve lopments  i n  mathemat ics.  The s e c t i o n  d ied  fo r  l ack  o f  
c o n t r i b u t i o n s .  Send me some a r t i c l e s ,  and we can r e v i v e  i t .  

Aane Leggett 
Department of Mathematics 
Loyola University 
6S2~ N. Sheridan Road 
Chicago, IL 60626 

M A T H E M A T I C A L  A S S O C I A T I O N  O F  A M E R I C A  
C I T A T I O N  

IN HONOR OF THOSE WHO HAVE FURTHERED THE PROSRESS OF MATHEMATICS 
BY ENHANCINS S I S N I F I C A N T L Y  THE STATUS OF WOMEN IN MATHEMATICS 

H i s t o r y  w i l l  r e c o r d  t he  1970 's  as t he  decade o f  Women's R i g h t s ,  a t ime  when a 
l i b e r a t i n g  Iovement c a p t u r e d  the  i m a g i n a t i o n  and s t i r r e d  the  consc ience o f  the 
Mes te rn  bk) r ld .  Led by a d e d i c a t e d  group o f  uomen and men, t he  movemmt succeeded 
in awakening the expectations of women for socialr p o l i t i c a l ,  and economic equali ty 
and prodded a cu l ture  based on jus t i ce ,  but often bound by unreasoning t rad i t i on ,  
to take the f i r s t  s i gn i f i can t  steps toward equal r ights  for women. 

The s t r u g g l e  i s  no t  over :  t he  8omen's Movement has not  ach ieved a l l  o f  i t s  
g o a l s .  Howeverp t he  ach ievements  have been so g rea t  and the  b e n e f i t s  t o  mo(: lety so 
o b v i o u s  t h a t  i t  i s  r i g h t  t o  pause t o  acknowledge and honor the  many women who have 
b l a z e d  t h e  t r a i l .  

The Women's Movement in mathematics has been especial ly strong. Many wmmen - 
and ~ e  than a few men - have worked hard and ef fect ive ly  to convince women that 
t h e y  have p o t e n t i a l  f o r  e x c e l l e n c e  i n  mathemat ics and t h a t  they  ~hould r e c e i v e  
r e c o g n i t i o n  and rewards  commensurate w i t h  t h e i r  achievements.  O r g a n i z a t i o n s  have 
been c r e a t e d  f o r  t he  v i g o r o u s  p u r s u i t  o f  these g o a l s ,  such as the  W(men and 
Mathemat i cs  program o f  t he  Mathemat ica l  A s s o c i a t i o n  o f  America,  and the  A s s o c i a t i o n  
f o r  Women i n  M a t h e m a t i c s .  

h a v e  a c h i e v e d  p r o m i n e n c e  i n  r e s e a r c h ,  t e a c h i n g ,  w r i t i n g ,  and  e d i t o r i a l  
r e s p o n s i b i l i t i e s ,  and h a v e  ri~en to the highest levels of leadership in 
natheRatical organizat ions. Public recognit ion for these achievements has inspired 
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o the r  ~ t o  make f u l l  use o f  t h e i r  a b i l i t i e s ,  i n  mathemat ics as i n  a l l  a f f a i r s ,  
w i t h  p r i d e  and con f i dence .  The Board o f  8overno rs  o f  the  N a t h e ~ a t i c a l  A s s o c i a t i o n  
o f  ~mer ica recogn i zes  and h~n~rs t h e i r  many c o n t r i b u t i o n s .  

The Board d i r e c t s  the  S e c r e t a r y  o f  t he  A s s o c i a t i o n  t o  p r e p a r e  a s p e c i a l  
c e r t i f i c a t e  o f  r e c o g n i t i o n  and t o  p lace  i t  on pe rmme,  t d i s p l a y  i n  t he  D o l c i a n i  
Mathemat ica l  Cen te r ,  headqua r te rs  o f  t he  A s s o c i a t i o n .  

J ~ w y  24, 1~4 

D I S S E R T A T I O N  F E L L O W S H I P S  

] he  51oa,  Foundat ion  i s  s t a r t i n g  a new p r o g r a -  o f  d o c t o r a l  d i s s e r t a t i o n  
f e l l o w s h i p s  i n  m a t h e l a t i c s  beg inn ing  w i t h  academic year 1984-1~. T w e n t y - f i v e  
~me-year f e l l o w s h i p s  w i l l  be awarded, each c a r r y i n g  a s t i p e n d  o f  $8,1~1] p l u s  
t u i t i o n  fo r  one academic year .  A panel  o f  d i s t i n g u i s h e d  mathemat ic ians  chosen by 
the  Foundat ion  w i l l  s e l e c t  the  f e l l o w s  f r (m  a pool  o f  c a n d i d a t e s  n o m n a t e d  by  
t ~ e n t y - s i x  l e a d i n g  g radua te  depar tments  o f  mathemat ics .  A~ard w i n n e r s  must be f r e e  
o f  o t h e r  d u t i e s  d u r i n g  t he  academic year  1 ~ 4 - l ~ ;  they  may no t  be e q ] l o y e d  a s  
t each ing  a s s i s t a n t s  or a s s i s t a n t s  i n  r esea rch ;  they  may not  ho l d  o t h e r  s u b s t a n t i a l  
f e l l o w s h i p s ;  and t hey  must have a reas(mable  e x p e c t a t i o n  o f  c ( m p l e t i n g  t h e  
d i s s e r t a t i o n  i n  the  f e l l o w s h i p  yea r .  

E Q U I T Y  H A N D B O O K  

fla;Jdb~:k f o r  Co~l~ec~i~ EQUITY I ICTIPlTIs im I#a f ;he~tJcs  Ed~cat iom, He len  
Neely  Gheek, E d i t o r ,  w i t h  E i l b e r t  J .  Cuevise J u d i t h  E. Jacobs,  8enev ieve K n i g h t ,  
and B. Ross T a y l o r ,  has been p u b l i s h e d  by the  Na t i ona l  Counc i l  o f  Teachers  o f  
Nathemat ics .  The handbook i n c l u d e s  sugges t i ons  f o r  conduc t i ng  mathemat ics  e q u i t y  
su rveys ,  d e s i g n i n g  and o r g a n i z i n g  e q u i t y  con fe rences  and o t h e r  t eache r  i n s e r v i c e  
a c t i v i t i e s ,  deve lop ing  ne two rk i ng  s t r a t e ( j i e s ,  and deve lop ing  c u r r i c u l , m  and 
i n s t r u c t i o n a l  s t r a t e g i e s  which deal  w i t h  e q u i t y  i s s u e s  i n  mathemat ics .  I n  
a d d i t i o n ,  a resou rce  l i s t  o f  mathemat ics e q u i t y  m a t e r i a l s  i n  i nc l uded  i n  t he  
append ix ,  t o g e t h e r  w i t h  " s t a t e - o f - t h e - a r t "  papers  on unde r rep resen ted  g roups  i n  
mathemat ics.  

S E L F - - C O N F I D E N C E  I N  M A T H E M A T I C S  

A r e p o r t  by S a i l y  M i | d i n g ,  Lynn C l e a r y ,  and Harg ie  H0bbs i n  t he  January ,  19114 
aatJ~e~r reacher ,  p.  69, t e l l s  about  t h r e e  cou rses  o f f e r e d  a t  t h e  U n i v e r s i t y  o f  
I lary|amd t o  s t u d e n t s  t o  he lp  thee  ga in  sel  f - c o n f i d e n c e  in  m a t h e a a t i c s .  F r ~  t h e  
a r t i c l e :  Over f i v e  hundred s t u d e n t s  have p a r t i c i p a t e d  i n  t hese  c o u r s e s  s i n c e  t h e  
f i r s t  o f  theR was o f f e r e d  i n  t he  s p r i n g  o f  1~F79. The mathemat ics  
c o n f i d e n c e - b u i l d i n g  p r o v a m  began as a p a r t  o f  t he  u n i v e r s i t y ' s  remed ia l  
mathemat ics program . . . .  P ro ( j ress ion  th rough  t h r e e  developmenta l  s t a g e s  i s  
c~w.- idered necessary  f o r  success  i n  g a i n i n g  c o n f i d e n c e  i n  mathemat ics .  The f i r s t  
s tage  i s  c h a r a c t e r i z e d  by an i nc reased  s ~ l f - a w a r e n e s s  o f  a t t i t u d e s  and b e h a v i o r s  
toward  mathemmtics. In  t h e  second s tage ,  t h e  s t u d e n t s  beg in  t h e  p r o c e s s  o f  
chang ing  se l  f - d e f e a t i n g  a t t i t u d e s  and b e h a v i o r s  toward ~a thema t i cs .  The f i n a l  
s t age  i s  c h a r a c t e r i z e d  by t h e  b r e a k i n g  o f  ~a th -a~o idance  and ~ a t h - a n x i e t y  b e h a v i o r  
p a t t e r n s .  For course  s y l l a b i  w r i t e  t o  S a l l y  W i l d i n g  or  Lynn C l e a r y ,  U n i v e r s i t y  o f  
I l a r y l a , d ,  Department o f  M m t h e m ~ i c s ,  C o l l e g e  Park ,  lID 211742. 
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R E P O R T  O F  T H E  T R E A S U R E R  

January 17, 1984 

Accounting for the period June I, 1983 to December 31, 1983 

Balance, June I, 1983 

Total Assets, June I, 1983 $41,3B4.74 

Note: The figure $41,384.74 represents $41,272.86 cash-on-hand 
plus 5 shares of Washington Water Power, valued at 
$111.88 as of May 31, 1979. 

Receipts 

Dues - Individuals 
Families 
Ins t i tu t iona l  
Advertising fees 
Contributions 
Interest 
Miscellaneous 

$11,475.20 
980.00 

3,815.00 
340.00 
797.00 

1,3[13.79 
288.54 

$18,999.53 

Expenses  

Wages & FICA ( I }  $3,310.23 
Newsletters (2) 2,551.95 
Dues and fees (3) 80.00 
AWM meetings 103.29 
O p e r a t i n g  expenses  (4)  1 , 1 6 7 . 6 9  
Speakers' Bureau (5) 2,044.32 
Raytheon grants (6) 4,530.00 
Bulk mailing deposits (7) 520.00 
Mi scel I aneous 37.54 

$14,345.02 

Balance, December 31, 1983 

(]) Part-time Administrative Assistant. 
(2~ Typing, postage~ and pr:nting for 3 issues. 
(3) Conference Board of the ffatheuatical Sciences and the Rassachusetts 

Incorporation fee. 
(4) Postage, phone, supplies & duplicating. 
(5) ~ges for the Director of the Speakers' Bureau plus phone~ postage, 

and duplicating expenses. 
(E) 6rants to women high school teachers to learn PASCAL and/or Data 

Structures. 
(7) Deposits placed uith the Bostem Post Office against uhich bulk 

mailings of Newsletters and Dues Notices are charged. 

Membership S ta t i s t i cs :  Our mailing l i s t  to ta ls  1300, including 
i ns t i t u t i ons  and members in Canada and abroad. 

Respectfully submitted, 

Donna Beers 
* Tr e a s u r e r  

$41,272.86 

$ 4 5 , 9 2 7 . 3 7  
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1 5 0 t h  N A T I O N A L  M E E T I N G  O F  T H E  A A A S  

Pre -Co l ]ege  s  i~ tJ~e Ra~henatical Sciences: IteH 6oa ls  and Conten t  
The session, ent i t led "Pre-College Education in the Mathematical Sciences: 

New Eoals and Content", w i l l  take place on Friday, May 25, 1984, 9:00 a.m.-12:00 
noc~1, in the New York Hilton Hotel, Room Nassau A. A synopsis of the syn~oosium 
appears below. I t  was organized by Herb 6reenberg, with Stephen Willoughby and 
Richard Schaeffer (University of Florida) as co-organizers. 

Herb Sreenberg w i l l  preside over a session consisting of the following ta lks :  
Stephen Willoughby (New York Universi ty),  "Real i t ies and Opport~Ixties in 

Pre-College Mathematics Education". 
Anthony Ralston (SLg~Y at Buffalo), "The Impact of Computer Science and 

Technology ". 
Richard DiPrima (Rensselaer Polytechnic I ns t i t u te ) ,  "Modern Applications 

of Mathematics and Their Role". 
Richard L. Schaeffer (University of Flor ida),  "S ta t i s t i cs  and Probabi l i ty  

in the K-12 Mathematics Curriculum - Why and How". 
Ja~es M. Landwehr (Bell Laboratories), "Exploring Data - S ta t i s t i ca l  

Ac t i v i t ies  for Junior and Senior High." 

Synopsis of SyBposiz~a 
Everyone who is  at a l l  concerned knows that American mathematics and science 

pre-college education needs attent ion. Parents, leg is lators,  government ag~Icies, 
and professional organizations have a l l  again begun looking for the most e f fec t ive  
way to change the status and professional level of the teachers, to enrich the 
curr icula,  and to provide the necessary technology. 

One v i ta l  component of th i s  ac t i v i t y  must be a set of goals that ~eet the 
needs of society, the economy, and young people and also re f lec t  the best 
projections that professionals in teaching and in mathematics can provide. The 
sympo~iuf~ in the f i r s t  three ta lks w i l l  examine mathematical and computational 
goals f rom the perspective of: the classroom (the views of teachers and 
mathematics educators), computers (the influence of computer science on the 
teaching of mathematics), and the use of mathematics and computation in 
appl i cat ions. 

Following these three general presentations, the second part of the Symposium 
w i l l  turn to a specif ic key element in teaching students how to solve real 
problems: an appreciation of s t a t i s t i c a l  thinking as i t  relates to the co l lec t ion ,  
display, summarization and interpretat ion of data. 

The ASA-NCTM Joint Committee on S ta t i s t i cs  and Probabi l i ty has been developing 
curriculum guidelines and has collected and wr i t ten ~ater ia ls that can be used by 
teachers, at a variety, of levels, to introduce s t a t i s t i c s  and probab i l i t y  in to the 
mathematics curriculum. The last two speakers w i l l  present the approach developed 
by the Joint Committee and w i l l  discuss some suggested s t a t i s t i c a l  a c t i v i t i e s  in 
detai I .  

Symposia at the #ay 1984 #nnc~al Meeting relafed to mathematics and 
ma eheaa t ics  ed,ca t ion 
Rol f Sinclair  
Stephen Maur er 

Saul Krasner 
Robert Rumel y 
James 6i dl ey 

Nelvin Ciment 
Robert Miura 

F. A lber to  Srunbaum 

The Frontiers of the Natural Sciences 
Discrete Mathematics as a Rival to Calculus in the Core of 
Lk~dergraduat e Mathemat i c s 
The Chaotic State and I ts  Approach 
Cryptography and Number-Theoretic A l g o r i t h l s  
Nearly Optimal Solut ions in Linear Programming= 
Mathematical Issues and Imp l i ca t i ons  for Appl ied Research 
Plans and Developments in  S c i e n t i f i c  Supercomputing 
5ome Mathematical Questions in  Biology--DNA Sequence 
Anal ysi s 
Mathematical Problems in Medical Imaging 
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He rbe r t  Greenberg 
Edward J.  Wegman 

Steve J.  Brams 
Edward J. Wegman 
A. D. Wyner 
Manfred Kochen 
Scott Paul Robertson 
Judith Tanur 
Walter Cory 
Michael Guil len 

Alphonse Buccino 
Frank Start  

Sheila M. P f a f f l i n  

New Goals for Mathematics Education 
Journeys in to Higher Dimensions: Graphics in Mathematics, 
S ta t i s t i cs ,  and Perception 
Can Ga~e Theory Model Real-World Confl icts? 
Brain Structure, Learning and Memory 
Information Theory in the 80's 
Advances in Computer/Information System, s 
Cognition and Computing 
Election Forecasting: Early and Last-Minute 
The Crises in Science and Mathematics Education 
Looking Back at the Future of Science and Mathematics 
Education in America 
The P o l i t i c s  of Science Education 
Turf Protection vs. Excellence in Science and Mathematic5 
Education 
Increasing Par t ic ipat ion in Science and Mathematics during 
the Precollege Years 

R E P O R T  O N  G R A D U A T E  E D U C A T I O N  

Recently the National Coa~ission on Student Financial Assistm~ce issued a 
report  on the future of graduate education in America. John Brademas, President of 
New York Universi ty,  chaired the Commission's Graduate Education Subcommittee which 
prepared  Siqns o f  T roub le  and Eros ion :  A R~port on Graduate Educat ion in  America. 
The report was unanimously approved by the twelve members of the Commission, who 
were appointed, four each, by President Ronald Reagan, House Speaker Thomas P. 
O 'Ne i l l ,  J r . ,  and Senate President Pro Tempore Strom Thurmond. 

The report  i s  the outcome of a year-long study by the Commission in response 
to a Congressional mandate to review Federal support for graduate students. 
Because the research and teaching functions of un ivers i t ies  are inseparable, the 
Commission examined the question of student f inancial assistance in the context of 
the graduate enterpr ise as a whole. We focused ch ie f ly  on master's and doctoral 
programs in the ar ts  and sciences. One of the major issues the Co~=ission 
considered was that wos~n today are not equally represented in graduate schools at 
the doctoral level .  

The Commission found that :  

although women comprise hal f  the population and half  the to ta l  number of 
graduate students, they received only one-third of the graduate degrees; 

woNen doctoral rec ip ien ts  are concentrated in education and the social 
sciences, and are severely underrepresented in the physical sciences and 
engineering; and 

in the l a t t e r  f i e lds ,  women received, respectively, 3.7 percent and 1.0 
percent of the doctorates awarded. 

Commission spec i f i ca l l y  recommended that Federal f e l l o ~ i p  support for 
women be increased. Special a t tent ion should be given programs to augment 
pa r t i c i pa t i on  of women in the sciences and engineering. Career opportunit ies for 
women in these f i e l ds  should be enhanced through expanded research assistantships 
and new support for promising young facul ty.  The Commission also urged attent ion 
to several problems that prevent fu l l  par t ic ipat ion by women in graduate education: 
d isproport ionate loan burdens, cu l tura l  factors that discourage women from entering 
pa r t i cu la r  f i e lds ,  and biases favoring men in the awarding of fellowships and 
assi st ant sh i p s. 
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A study of 1,384 students in 74 senior high school classes in which geometry proof was taught ~ound equal 
abil ity a~0ng males and females to write geometry proofs. These results held as well for select 
high-achieving subsamples. These findings and data fr0s other recent studies suggest that girls and boys 
perform e~dally veil even on complex uthesatical tasks i f  both in-class and 0ut-0f-class exp0~ure to the 
tasks is equal. 

Sex d i f f e r e n c e s  i n  mathemat i cs  pe r f o rmance  f a v o r i n g  males have been r e p o r t e d  
for many years [Haccoby and Jacklin 1974]. IJntil recently, studies rather 
consistently indicated that, although no systematic sex differences in performance 
are observed in young children, by early adolescence boys begin to surpass g i r l s  on 
many mathematical tasks, and by the end of high school the gap between males and 
females i s  both s t a t i s t i c a l l y  and educationally s ign i f i cant .  Yet some recent 
studies report declines in differences or no differences at a l l  [Armstrong 1981]. 
The largest and most consistent sex differences reported have been on so-called 
high-level cognitive tasks such as applications of mathematics in real-world 
si tuat ions or problem solving. These differences seem par t i cu la r l y  marked among 
h igher -ab i l i t y  students [Benbow and Stanley 1980/81]. Often differences in 
performance are attr ibuted to sex differences in tests of spatial a b i l i t y  [Maccoby 
and Jacklin 1974; Benbow and Stanley 1980/81]. 

Given these reported differences, one might expect significaunt sex dif ferences 
in performance on doing geometry proofs, which requires some spat ial  a b i l i t y ,  
qua l i f ies  as a high-level cognitive task, and is  considered among the most 
d i f f i c u l t  processes to learn in the secondary school mathematics curriculum. The 
f i r s t  purpose of th is  a r t i c le  is  to report that, in the f i r s t  large-scale study of 
geometry proof-wr i t ing perform=~nce ever conducted in the United States, we have 
found no consistent sex differences. The second purpose of th i s  a r t i c l e  is  to 
propose an explanation for the inconsistent patterns of sex differences that 
characterize recent studies. 

Desig~ 

The d a t a  we p r e s e n t  a r e  f rom t h e  C o g n i t i v e  I )evelopment and Ach ievement  i n  
Secondary  School  Geometry (CDASSE) p r o j e c t  and r e p r e s e n t  o n l y  one o f  many a s p e c t s  
o f  geomet ry  l e a r n i n g  i n v e s t i g a t e d  by t h e  p r o j e c t .  1 The CDASS6 sample  i n c l u d e s  2699 
s t u d e n t s  i n  99 geomet ry  c l a s s e s  from 13 p u b l i c  h i g h  s c h o o l s  i n  f i v e  s t a t e s  ( t a b l e  
1 ) .  The s c h o o l s  were chosen t o  r e p r e s e n t  a n a t i o n a l  c r o s s - s e c t i o n  o f  e d u c a t i o n a l  
and soc ioeconomic  c o n d i t i o n s .  B lackp H i s p a n i c ,  and O r i e n t a l  m i n o r i t i e s  were  
s i z a b l e  i n  a few s c h o o l s .  W i t h i n  t he  s c h o o l s ,  t he  subsample f o r  t h i s  s t u d y  
i n c l u d e s  a l l  s t u d e n t s  i n  t h e  geomet ry  c l a s s e s  t h a t  had s t u d i e d  p r o o f  w r i t i n g  and 
whose t e a c h e r s  gave p e r m i s s i o n  f o r  t e s t i n g ,  a t o t a l  o f  1 ,520  s t u d e n t s  i n  74 c l a s s e s  
from 11 h i g h  s c h o o l s  i n  f i v e  s t a t e s .  At t h e  t ime  o f  t he  s p r i n g  t e s t i n g ,  more than  
95 p e r c e n t  o f  t h e  s t u d e n t s  were age 14-17,  and t h e  aea~ age was 16 y e a r s ,  2 
months. 

The s t u d y  was conduc ted  d u r i n g  t h e  1980-81 schoo l  y e a r .  D u r i n g  t h e  f i r s t  week 
o f  s c h o o l ,  s t u d e n t s  were g i ven  a 2 5 1 i n u t e  t e s t  f o r  e n t e r i n g  know ledge  o f  geome t r y  
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TABLE I 

Sex ~ Trac~ fo~ fh~ Ea(ire C~SS~ Projecr Sa=kle ~nd for ~lI 7~ose Iho Took r ~G a~c Proof ,,..re~t; 

CDASS6 PROJECT SAMPLE PROOF SAMPLE 
Students in ~ample 5tudent~ in Sample 

TR~C~ DESCRIPTION Number of Classes Female Male Total Numbe~ of Cla~se~ Female Male Total 

Hl~|iest of three tracks !5 165 183 348 15 136 164 3C~ 
Higher of tvo tracks 4 28 48 76 4 20 35 ~ 
Middle of three trac!:~ 27 352 328 680 25 233 212 445 
Lover of tvo ~racks 13 154 ,,'~7 ~,~ II 99 87 18~ 
Lowest of three tracks 14 164 20C 364 0 C 9 0 
Untracked 26 452 448 9~= 19 186 192 ~,6 

Total 99 1,315 1,384 2,699 74 674 690 1,364 

terminology and facts. = In the last month of the school year, students took the 
40-minute Comprehensive Assessment Program (CN ~) [1980] standardized geometry 
achievement test  and one of three forms of a 35-minute proof test devised by CD~S'SG 
project personnel. ~ Al l  tests were administered by classroom teachers during the 
normal school day and monitored by project representatives. The proof test forms 
were alternated among the students so that approximately one-third of the students 
in each class received each form. 

Three forms of a proof test were devised so that performance on a greater 
number of proofs could be ~lalyzed. Each form contained six items: the f i r s t  
required the student to f i l l  in four missing statements or reasons in a proof; the 
second required t rans lat ion of a verbal statement into an appropriate figure, 
"given", and "to prove"; and the last four required the student to wri te complete 
proofs. Al l  items were representative of standard geometry proofs, ranging from 
easy to d i f f i c u l t ,  covering congruent and similar tr iangles, paral lel l ines, and 
quadr i la tera ls .  Sample proof items are shown in figure 1, and scores on these 
proofs are presented in table 2. Two p i l o t  studies of the proof tests had been 
conducted to insure appropriate test length, c l a r i t y  of instruct ions, and 
approximate balance of item d i f f i c u l t y  and subject matter across forms, but no 
e f f o r t  was exerted to make the forms s t a t i s t i c a l l y  equivalent. 

No large-scale assessment of proof-wri t ing performance had been undertaken 
pr io r  to t h i s  study, perhaps because of perceived d i f f i c u l t i e s  in grading proofs 
and in f inding items that would be fa i r  for students who studied from texts with 
d i f fe ren t  terminology and theorem order. Neither of these potential d i f f i c u l t i e s  
seems t o  have a r i s e n ,  perhaps  because o f  the  p i l o t  s t u d i e s  and g rad ing  p rocedures  
we used.  

E i g h t  e x p e r i e n c e d  h igh  schoo l  mathemat ics  teachers  ( s i x  male, two female) were 
h i r e d  t o  g rade  the  p r o o f  t e s t s .  P roo f  i tems were graded on a sca le  from 0 t o  4 
based on g e n e r a l  c r i t e r i a  developed by Ha]cmew Douglas,  K issane,  and Mor t l ock  
[1980]. 

I ] .  S t u d e n t  w r i t e s  n o t h i n g ,  w r i t e s  o n l y  t h e  " g i v e n " ,  or w r i t e s  i n v a l i d  or  
u s e l e s s  d e d u c t i o n s .  

1 .  S t u d e n t  w r i t e s  a t  l e a s t  ~ v a l i d  deduc t i on  and g i ves  reason.  
2. S tuden t  shows ev idence  o f  us ing  a cha in  of reason ing ,  e i t h e r  by deducing 

about  h a l f  t h e  p r o o f  and s t o p p i n g  or  by w r i t i n g  a sequence o f  s ta temen ts  
that i s  inva l id  only because i t  i s  based on faulty reasoning early in the 
s t e p s .  

3 .  S tuden t  w r i t e s  a p r o o f  i n  which a l !  s t eps  f o l l o w  l o g i c a l l y ,  but  i n  which 
there are errors in notation, vocabulary, or names of theorems. 

4. Student wr i tes a va l id  pro'of witl~ at most one error in notation. 
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A. F~H 2. ITEH 3 S. FORH I, [TEH 6 

~rite this proof in the space provided. 

6IVEN: DO : EC 

/.l ~L2 A -... . / , , , ~  

-~/- 

PROVE: AD -~ EF -~'/'~ '~. ,. - -  

f: 

i r i te  this proof in the space provided. C. / 61VEN: 8 is the midpoint of AC. 

AD = 8D, / ~  ~i 
PROVE: ZCDA is a right angle. 

C. FORH 2, ITBI 5 D. FORH 3, ITEH 4 

Hrite this proof in the space provided, i#ite this proof in the space plovided, 

�9 D ~  t - "  
~OgE. liCDF is a parillelogru. ~- IJ =Jl( 

PROVE. L 1 ~IK 

FlS, l,--Sample items froa the CDASSS proof tests 

H 

K 

TABLE 2 

~ ' e ~  for ~r Shqme #s Figaro / 

Test Item Haan Standard Error 

A. Form 2, item 3: 
I~emale (N = 214) 2.99 
Hale (N : 241) 3.0~ 

S. Form 1, item 5: 
Female (N : 219) .93 
Hale (N : 235) .79 

C. form 2, item 5: 
Fouls (N = 214) .84 
Hale (N : 241) 1.20 

O. Fori 3, item 4z 
Female IN = 241) 2.27 
"~1 e ( ,  : ~1~) ?.12 

.11 

.10 

.07 

.07 

.09 
,lO 

.12 

NOTE.--ltei A vas the easiest of the 12 full 
proofs; i tH  i VaS the most diff icult. I t s  C 
rest favored the boys; i tH  D nest favored the 
girls. 

Be fo re  g rad ing  each i t e m t  g r a d e r s  d i s c u s s e d  t h e  a p p l i c a t i o n  o f  t h e  gemera l  
c r i t e r i a  t o  t h a t  i t em.  Every  i t em on each s t u d e n k r s  t e s t  was so(wed i n d e p e n d e n t l y  
by �9 d i f f e r e n t  p a i r  o f  g r a d e r s  who had no ~ c e s s  t o  t h e  s t u d ~ m t ' s  n d l e ,  sex~ or  
~ h ~ l .  Int~Hvrater  agreteiae~t ra~ged f F ~  81-perc~mt  t o  ~ p e r c e ~ t  a c r e s  t h e  18 
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i tems, averaging 86 percent.  Less than 2 percent of the scores of the pa i r  of 
graders d i f f e r e d  by more than one po in t .  When the two graders' scores disagreed, a 
t h i r d  independent b l i n d  reading was undertaken, and the median of the three scores 
was chosen as the item score. The grading of the 1,520 tes t  papers was con~leted 
in  40 person-days. 

Two measures of p r o o f - w r i t i n g  performance were ca lcu la ted.  The f i r s t ,  ca l led 
" t o t a l  score , "  i s  the customary sum of the item scores, wi th a maximum possib le of 
24. The second, ca l l ed  "number of proofs co r rec t , "  i s  the number of f u l l  proof 
items upon which the student scored 3 or 4. The maximum possible "number of proofs 
co r rec t "  i s  4. 

F i n d i n g s  

We repor t  here on ly  on those 1,364 students who took a proof tes t  and the 
en te r ing  geometry (EG) t e s t .  Of these, 690 are male and 674 are female, y ie ld ing  a 
r a t i o  w i t h i n  one-ha l f  percent of  sex r a t i o s  in  both nat ional  and school populat ions 
at ages 14-17 [U.S. Department of Commerce 1980]. The breakdown of sex by track 
( t ab le  I )  shows tha t  more  ~ales than fefAales are i n  h igher - t rack  classes. The 
s tudents  range from seventh to twe l f t h  graders, wi th 63 percent in  te, l th  grade 
( tab le  3) .  

TkBLE 3 

Sex bf 6fade ia School for Those Takiaq the E6 aed PrPgf Te~r 

6RAOE 
,.~_...X.X 7 8 9 10 II 12 NA TOTAL. 

Male 0 12 94 437 IO0 31 O G74 
Female 1 6 103 426 125 28 1 690 

For t h i s  sample, t o t a l  score means and standard dev ia t ions  for the three forms 
of  the proof  t e s t  are, r espec t i ve l y ,  12.59 +_ 5.43, 14.27 +_ 5.22, and 12.9B +_ 6.37. 
D i f fe rences between these means are s i g n i f i c a n t ,  as are d i f ferences in  the shapes 
of  the d i s t r i b u t i o n s ,  so the three proof tes t  forms are not equiva lent .  4 As a 
consequence, data from t h i s  study are reported separately by form. 

Mean scores on the proof t es t s  are reported by sex in  tab le  4. Raw mean to ta l  
scores are higher for males on two forms and for females on the t h i r d  form, but 
none of  the d i f f e rences  i s  s t a t i s t i c a l l y  s i g n i f i c a n t .  The mean number of proofs 
co r rec t  i s  h igher  for males on a l l  three forms, but never s i g n i f i c a n t l y .  

Mean sco res  fo r  g i r l s  are  s i g n i f i c a n t l y  lower than mean scores fo r  boys on the  
ES t e s t .  = When the  p roo f  t o t a l  scores are ad jus ted  us ing  ANCOVA for  t h i s  e n t e r i n g  
geometry knowledge, ad j us ted  mean p roo f  t o t a l  scores for  females are h igher  than 
fo r  males on a l l  forms and s i g n i f i c a n t l y  h ighe r  on Form 3. When the mean number o f  
p r o o f s  c o r r e c t  are  s i m i l a r l y  ad jus ted ,  the r e s u l t s  favor  the females on a l l  t h ree  
forms, though never s i g n i f i c a n t l y .  

For the  18 i t ems  viewed i n d i v i d u a l l y ,  mean scores fo r  the sexes are 
s i g n i f i c a n t l y  d i f f e r e n t  a t  the .05 l e v e l  on two i tems,  on a f u l l  p roo f  f avo r i ng  
males,  the  o t h e r  a t r a n s l a t i o n  f a v o r i n g  females. At t h i s  s i g n i f i c a n c e  l e v e l ,  2 
d i f f e r e n c e s  i n  18 can be expected by chance, and no p a t t e r n  i n  the content  o f  i tems 
f a v o r i n g  e i t h e r  sex (even when s t a t i s t i c a l  s i g n i f i c a n c e  was ignored)  was observed.  

Thus, a l t hough  g i r l s  en te r  the  h igh school geometry course w i t h  g e n e r a l l y  less  
ge<metry knowledge, a t  t h e  end o f  the  year t h e r e  i s  no c o n s i s t e n t  d i f f e r e n c e  
between the  sexes on p r o o f - w r i t i n g  performance. Th is  f i n d i n g  i s  p a r t i c u l a r l y  
s t r i k i n g  not  j u s t  because o f  the  w i d e l y  he ld  b e l i e f  t h a t  boys are b e t t e r  than g i r l s  
a t  h i g h - l e v e l  mathemat ica l  reason ing  but  because, on our o ther  measure o f  geometry 
per formance a t  the  end o f  t h e  schQol year ,  the  CAP t e s t ,  boys '  unadjusted means are 
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signi f icant ly  higher than g i r l s '  unadjusted means. Yet when CAP scores are 
adjusted by ANCOVA for scores on the EE test,  adjusted means for g i r l s  and boys are 
nearly identical.S ['~)nsequently, the differences between boys' and g i r l s '  
performance on the standardized geometry test at the end of the year result largely 
from differences in entering knowledge of geometry. That is,  when differences in 
entering geometry knowledge are taken into account, g i r l s  and boys learn both 
geometry problems and proof wr i t ing equally well.  

TABLE 4 

Mean Proof Scores for ~11SCedeets lak~q the [eter~eq $eopetr 7 (~$) and Proof Tests 

Mean Raw Heae Total Score ffean Rau Number Mean Number of Proofs Correct 
Form and Sex Total Score AQqsted for E6 of Proofs ~orrect Adjusted for E6 

1: 
Female (W = 219) 12.34 (.43) 12.91 (.36) 1.50 (.08) 1.61 (.07) 
Hale (N : 234) 12.87 (.42) 12.33 (.36) 1.55 (.08) 1.45 (.07) 

2: 
;elale (N : 214) 13.93 (.44) 14.65 (.36) 1.72 (.10) 1.88 (.OB) 
Bale (N = 240) 14.60 (.41) 13.95 (.34) 1.97 (.09) 1.83 (,Off) 

3: 
FeBale (N : 241) 13.05 (.49) 13.63 (.41) 1.64 (.10) 1.75 (.09) 
hale (N = 216) 12.82 (.52) 12.18 (.43)~ 1.75 (.11) 1.62 (.09) 

NOTE.--Numbers in parentheses are standard errors. 
$ Difference is significant at the .05 level. 

Benbow and Stanley's [198(]/B1] study of mathematically precocious youth (SMPY) 
led them to conclude that the "greatest d ispar i ty between the g i r l s  and boys is in 
the upper ranges of mathematical a b i l i t y . "  Because of the pub l ic i ty  surrounding 
their results, we examined three subsets of high-achieving students, each irl some 
ray cokparable to Benbow and Stanley's sample. The f i r s t  subset consists of the 
top-scoring students on each form of the proof tests. These were the 20 students 
vhose t o t a l  sco res  were 22-24 on Form 1 ( o n l y  two s t u d e n t s  r e c e i v e d  p e r f e c t  s c o r e s  
on t h i s  fo rm) ,  t h e  20 s t u d e n t s  w i t h  p e r f e c t  t o t a l  scores  on Form 2,  and t h e  31 
s t u d e n t s  w i t h  p e r f e c t  t o t a l  s co res  on Form 3.  T h i s  subset  has 37 females and 34 
males. A second subset  c o n s i s t s  o f  s t u d e n t s  i n  grades 7 or 8 d u r i n g  t h e  s t u d y  and 
thus  a c c e l e r a t e d  a t  l e a s t  two y e a r s .  Among t h i s  subse t  o f  12 g i r l s  and 7 boys  no 
s i g n i f i c a n t  d i f f e r e n c e s  by sex were found between t h e  means on e i t h e r  t h e  t o t a l  
p roo f  score  or t h e  number o f  p r o o f s  c o r r e c t ,  a d j u s t e d  or u n a d j u s t e d .  The t h i r d  
subse t  c o n s i s t s  o f  those  i n  the  sample who scored i n  the  top  3 p e r c e n t  n a t i o n w i d e  
as de te rm ined  by t h e  CAP norms, comparable t o  t h e  SIqPY s t u d y  p r e r e q u i s i t e  t h a t  
s t u d e n t s  score  i n  t h e  top  3 p e r c e n t  n a t i o n w i d e  on a s t a n d a r d i z e d  ma themat i cs  
achievement  t e s t .  Th i s  subse t  c o n s i s t s  o f  89 s t u d e n t s M 3 1  females and 58 males i n  
g rades 7 -10 - -and  i n d i c a t e s  t h a t ,  as i n  t he  Benbow and S t a n l e y  sample,  s i g n i f i c a n t l y  
sore  males than females sco re  a t  t h e  h i g h e r  l e v e l s  on a m u l t i p l e - c h o i c e  t e s t  o f  
s t anda rd  c o n t e n t .  Bu t ,  as shown i n  t a b l e  5,  p r o o f - w r i t i n g  per fo rmance  f o r  t h i s  
t h i r d  subset  i n d i c a t e s  no s e x - r e l a t e d  d i f f e r e n c e s .  Thus our s t u d y  i n d i c a t e s  equa l  
p r o o f - w r i t i n g  per formance by h i g h - a c h i e v i n g  g i r l s  and boys .  

In  summary, we have found no c o n s i s t e n t  p a t t e r n  o f  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  f a v o r i n g  e i t h e r  sex on any form o f  our p r o o f  t e s t s .  T h i s  f i n d i n g  h o l d s  
i n  bo th  our comple te  sample o f  1 ,364 m i x e d - a b i l i t y  s t u d e n t s  and t h e  t h r e e  h i g h l y  
s e l e c t  s u b s e t s  we examined. Thus we conc lude  t h a t  t h e r e  are  no sex d i f f e r e n c e s  i n  
geometry p r o o f - w r i t i n g  per fo rmance.  

Our f i n d i n g s  r e f u t e  the  necessa ry  e x i s t e n c e  o f  s e x - r e l a t e d  d i f f e r e n c e s  on 
geometry  t a s k s  r e q u i r i n g  h i g h - l e v e l  r e a s o n i n g .  They cas t  s u s p i c i o n  on h y p o t h e s e s  
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of sexual d i f ferences in a b i l i t y  to perform other high-level cognitive tasks in 
mathematics. And they raise the question of what accounts for the inconsistencies 
in achievement by sex found between older and more recent studies and ~ i g  recent 
nor ks. 

TABLE 5 

Mean Proof Scores for Stedeets Scorie9 ie the ~op 3 Perceer 
~ationeide oe ~he CAP ~es~ Accordieq to CAP Notes 

Mean Number of 
Form and Sex flean Proof Total Score Proofs Correct 

1: 
Female (N = 9) 20.33 t.71) 3.11 (.2E) 
Nale (N = 19) 20.11 (.41) 2.95 (.1E) 

2: 
Female (N = 12) 22.58 (.57) 3.75 (.13) 
Male (H = 25) 22.00 (.50) 3.52 (,15) 

3: 
Female (N = 10) 22.60 (.37) 3.80 (.13) 

Z Hale (N : 14) 21.93 (.4G) 3.57 (.20) 

NOTE.--Nuibers in parentheses are standard errors. Since about 
56 percent of high school seniors have take, geometry (12)j this 
subsample represents about the top 1.5 percent of the age cohort 
population. I t  includes 4,2 percent of those in the larger 
CDASSG study who Look the CAP test. 

R e l a t e d  S t u d i e s  

Our study is  not the f i r s t  to find equal ~thematics performance by male and 
female high school students. For example, Swafford [1980] found no sex differences 
in algebra achievement a ~ i g  f i r s t - year  algebra students. The 1977-78 National 
Assessment of Educational Progress (NAEP) and the 1978 Women in Mathematics survey 
[Armstrong 1981] concluded that at age 13 g i r l s  a r e  better than boys at cokputation 
and about equal in algebra and probleM-solving s k i l l s .  Although by the end of high 
school boys have surpassed g i r l s  in problem-solving performance, these two studies 
found no s ign i f i can t  di f ferences between boys' and g i r l s '  scores on tests of 
co~u ta t i on  and algebra. 

Since the mid-1970s, several studies have reported increased par t ic ipat ion by 
females in mathematics courses and few or no differences on spatial tasks [Becker 
1978, Jackl in 1979,  Armstrong 1981, Fennema 1981]. We agree with Jacklin that 
older studies and reviews [e .g . ,  Maccoby and Jacklin 1974] may not describe very 
a c c u r a t e l y  t h e  w o r l d  t o d a y ,  and we u rge  r e s e a r c h e r s  t o  proceed w i t h  c a u t i o n  when 
b a s i n g  h y p o t h e s e s  o r  c o n c l u s i o n s  on them. 

H c ~ v e r f  sex  d i f f e r e n c e s  have shown up even i n  r e c e n t  s t u d i e s .  Males have 
o u t p e r f ~ m ~ d  f t ~ l a l e s  on t e s t s  o f  p rob lem s o l v i n g  [A rms t rong  1981] ,  consumer 
a p p l i c a t i o n s  [ S w a f f o r d  1980 ] ,  and t h e  m a t h H k l t i c s  p o r t i o n  o f  t he  S c h o l a s t i c  
A p t i t u d e  Test  (SAT-M) [Benb(~  and S t a n l e y  198D/81] .  

C ~ f o u n d i n g  t h e  p rob lem,  r e s e a r c h e r s  have come t o  d i  f f e r e n t  c �9  
r e g a r d i n g  sex d i f f e r e n c e s ,  even when w o r k i n g  from t h e  sane d a t a .  For example~ the  
P r o J e c t  TALENT s t u d y  o r i g i n a l l y  r e p o r t e d  s i g n i f i c ~ , l t  sex d i f f e r e n c e s  i n  mathemat ics  
~ e s  i n  g rade  12 f a v o r i n g  males [F lanagan~ Dav i s ,  D a i l e y ,  S h a y c r o f t ,  Orv,  
6 o l d b e r g ,  a~d Neyman 1964 ] ,  y e t  when Wise,  S t e e l ,  and MacDonald [1979 ]  r eana l yzed  
these data con t ro l l i ng  for the number of years students had studied mathematics, 
tes t ing  a hypothesis of Fennema [1974], no s igni f icant  sex differences were found. 
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Nor ,ove r ,  t he  conc l us i on  o f  Benlx~ and S tan ley  [19110/I]1] t h a t  "sex d i f f e r e n c e s  
r e s u l t  from s u p e r i o r  male mathemat ica l  a b i l i t y "  d i s a g r e e s  w i t h  Fox and Cohn 's  
c ~ n c l u s i ~ t s  [1~80]  from the  same d a t a .  

A [ though  Femsimaes h y p o t h e s i s  o f  d i f f e r e n t i a [  c ( ] u r s e - t a k i n g  e x p l a i n s  many sex 
d i f f e r e n c e s ~  bo th  Benbo~ and S t a n l e y ' s  s tudy  o f  i n t e l l e c t u a l l y  g i f t e d  s t u d e n t s  and 

da ta  [ /krmstrm~j 1981] from a n a t i ~ k ~ ]  p r o b a b i l i t y  sample show t h a t  
d i f f e r e n t i a [  p a r t i c i p a t i o n  i n  formal  cou rses  i s  not  t he  s o l e  f a c t o r .  

Qesolvi~g l a c o ~ s i s t ~ c i e s  amom9 Recemt S t a d i e s  

Why do some s t u d i e s  show g rea t  sex d i f f e r e n c e s  i n  mathemat ics  per fo rmance  
~ e r e a s  o t h e r s  do no t?  Our e x p l a n a t i o n  r e l i e s  on comparing t h e  t e s t  i t ems  w i t h  
s t u d e n t s '  formal and i n fo rma l  e d u c a t i o n a l  exper iences .  Mhen t e s t  i t ems  cover  
m a t e r i a l  t h a t  i s  taugh t  and lea rned  a lmost  e x c l u s i v e l y  i n  the c l ass room,  no p a t t e r n  
o f  sex d i f f e r e n c e s  tends  t o  be found. Th is  ho l ds  for  r o u t i n e  t a s k s  such as 
computa t ion  and a lgeb ra  e x e r c i s e s  [ArmstrmKj  1981, Swaf fo rd  I S ] ,  and our  s t u d y  
shows t h a t  i t  ho lds  even fo r  such a h i g h - l e v e l  c ~ j n i t i v e  t a s k  as geometry p r o o f  
w i r i n g .  In  c o n t r a s t ,  when t e s t  i t ems  a t tempt  t o  be pu rpose l y  u n l i k e  t he  e x e r c i s e s  
in  commonly used t e x t s ,  as i n  t e s t s  o f  problem s o l v i n g  [Armetr(x~J 1981] ,  consumer 
a p p l i c a t i o n s  [Swa f fo rd  1980] ,  and the  SAT-It [Benb0w ~ S t a n l e y  1980/B1] ,  males 
ou tpe r fo rm  females.  Our e n t e r i n g  ge<~e t r y  t e s t  appears  t o  be ~ e  i n  between,  
v i t h  q u e s t i o n s  cove r ing  c o n t e n t  found i n  j u n i o r  h igh  school  t e x t s  bu t  o f t e n  no t  
t a u g h t ,  and o n l y  moderate sex d i f f e r e n c e s  a r i s e .  Thus the s t u d i e s  o f  mathemat ics  
per formance ve have c i t e d  f i t  t he  fo ]  l ow ing  genera l  p a t t e r n =  the  a~re  am 
instrument d i r e ( f l y  measures students' formal educational experiences in 
mathematics, the less the l ikel ihood of sex differences. 

Benbow and Stanley's conclusiun reqarding the mathematical a b i l i t y  of talented 
boys and g i r l s  rests on the assumption that the SAT-f1 is  a test  whose items are 
re la t i ve ly  and equally unfamiliar to the sexes. However, un fami l ia r i t y  i s  a 
qual i ty  re la t ing item and student that varies great ly amon(j students, and scores on 
th is  kind of test could easi ly be affected by experiences outside the mathematics 
classrooL These informal experiences appear to be di f ferent for the sexes 
throuqhout schooling [Burton 1979]. For example, more boys than g i r l s  par t i c ipa te  
in  mathemat ics c o n t e s t s ,  and more boys than  g i r l s  w0rk w i t h  computers  [ T i n k e r  
1981].  Fur thermore ,  SNPY t a l e n t e d  boys have tended to  be more i n t e r e s t e d  i n  
mathemat ics than SHPY t a l e n t e d  g i r l s  [Tob in  and Fox 1980] .  S ince  b e t t e r  s t u d e n t s  
are more l i k e l y  than average s t u d e n t s  t o  be invo lved  w i t h  schoo l  s u b j e c t s  o u t s i d e  
the  c lass room,  the  d i f f e r e n c e s  i n  i n t e r e s t s  between boys and g i r l s  cou ld  e a s i l y  
r e s u l t  i n  g r e a t e r  d i f f e r e n c e s  i n  knouledge between the  sexes among b e t t e r  s t u d e n t s  
than among average or  poorer  s t u d e n t s .  

In t h i s  reqa rd ,  ge(~mtry  p r o o f  i s  a un ique  t o p i c .  Work u i t h  mathemat ics  
cGn tes ts ,  c o q ) u t e r s ,  or advanced read ing  i n  mathemat ics seldom i n v o l v e s  geometry  
p r o o f s .  So geometry p roo f  w r i t i n g  i s  u n l i k e l y  t o  be er~Gtmtered even by t h e  most 
i n t e r e s t e d  s tuden t  o u t s i d e  o f  geometry c l a s s e s .  S ince the  t ime o f  E u c l i d ,  g~0metry 
p roo f  has been cons ide red  a model f o r  d e d u c t i v e  reas (ming .  A b s t r a c t  symbols and 
laws o f  i n f e r e n c e  are  o f t e n  c o n s c i o u s l y  a p p l i e d  i n  do ing  t hese  p r o o f s .  6e~metry 
p r o o f  v r i t i n g  i s  q u i t e  d i f f i c u l t  f o r  s t u d e n t s ;  over o n e - f o u r t h  o f  our  sample had 
zero  p r o o f s  c o r r e c t ,  d e s p i t e  the  e x i s t e n c e  o f  easy p r o o f s  on each form and d e s p i t e  
s t u d e n t s  hav ing  spent  a s i g n i f i c a n t  p o r t i o n  o f  t he  year  on the  t o p i c .  7 No 
a l g o r i t h m  e x i s t s  t h a t  w i l l  hand le  a l l  geometry p r o o f s .  These a t t r i b u t e s  o f  
9~q~metry p r o o f  w r i t i n g  c o n f i r m  i t s  c l a s s i f i c a t i o n  as a h i , h - l e v e l  c o g n i t i v e  t a s k .  
Thus geometry p r o o f  i tems p rov ide  a hard  t e s t  o f  reason ing ,  ye t  t hey  a re  l i k e l y  t o  
have been exper ienced  by the  sexes e q u a l l y  bo th  i n s i d e  and o u t s i d e  o f  c l a s s .  

S i r en  the  documented d i s p a r i t y  i n  the  s o c i a l  and i n f o r m a l  e d u c a t i ( m a l  
e~per iences  o f  boys and g i r l s  r e l a t i n g  t o  mathemat ics,  t o  d e f i n e  mathemat ica l  
a b i l i t y  by a sco re  on a t e s t  o f  supposed ly  ~mfami l i a r  con ten t  f o r c e s  a sex b i a s  
q)on the  r esea rch  des ign .  I~e p ropose t h a t  mathematical a b i l i t y  no t  be d e f i n e d  by 
t e s t s  o f  prob lem s o l v i n g ,  s p a t i a l  a b i l i t y ,  or  SAYs, f o r  which o u t - o f - c l a s s  
expe r i ences  can p l a y  such an impo r tan t  r o l e .  . Ins tead ,  we suggest  t h a t  mathemat ica l  
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a b i l i t y  be d e f i n e d  as t~e  ex ten t  t o  v h i t h  s tuden ts  l ea rn  ~ u t ~ e " o r  camplex ta~ks 
i n v o l v i n g  t o p i c s  t h a t  a re  not  encountered even by i n t e r e s t e d  stkJdents ou ts ide  ~ e  
c lassroom.  P roo f  orating i s  one o f  the  fev t o p i c s  in  the  stalldawd c u r r i c u l u m  t ha t  
has s u f f i c i e n t  c o m p l e x i t y  and d i f f i c u l t y  t o  be used as a ~mamare o f  mathematical 
a b i l i t y  and v i t h  vh i ch  formal and In formal  encounters arO-.J~ke|~ t e  be equ41 fgr  
the  sexes.  Our resu l lW,  v i t h  W d  v r i t i n g ,  together  v i t b  4m~.~N1ymis o f  o t J ~  
s t u d i e s ,  lead us t o  belieqlQ that beq~J>~md g i r l I : W e  of  e q ~ - ~ ~ L : ~ J . c ~ l  ab i~ i tu  

In  summary, we h a m  found t h a t ,  vhen male and female" ~ q ~ S -  are t ~  ~n 
v r i t i n g  geometry p r o o f s ,  & h i g h - l e v e l  ~ o g n i t i v e  task encounlN~aql ~ldamt e x c l u ~ v e | y  
i n  the  c lassroom,  no c o n s i s t e n t  p a t t e r n  o f  sex differ,no_era jm p/w.fOtmlmce 4dFiS_~.~. 
Our r e s u l t s  ho ld  fo r  both  our to ta l "  n a t i o n a l  ~ m p l e  o f  ~ x ~ l - t ~ | ~  studem~ks 
for  s e l e c t  h i g h - s c o r i n g  sLd)samples. Our f~ndings and data~.yr0m o the r  , r ~ I k t  
s t u d i e s  suggest t h a t ,  r i tes exper ience tan  " be r  r ~ d l e s s  ~of the 
d i f f i c u l t y  or  c~mp]~x i t y  b f  t h e  i tems,  g i r l s  and boys perform equ41Jdr v e i l .  -- ~:' 
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reprinted from ~nericae Nathematitai Jontkly 1715, v.22, p. 140, 'Notes and Nevs" 
~anks to Hoe Hirsch for bringing this to our attention. 

In the  February  n ~ e r  o f  School  RevJeav Mr. J .H.  MINNICK o f  Horace I1~n H igh  
~ h o o l ,  ~lcu~d3ia U n i v e r s i t y ,  r e p o r t s  on "A c ~ a r a t i v e  s tudy  o f  the  m a t h ~ t i c a l  
a b i l i t i e s  o f  boys and g i r l s , "  based u43on the  work o f  1 ~  boys and 243 g i r l s  i n  t h e  
Bloomington ( I nd i ana )  h igh  school  du r i ng  the four  years  b ~ i n n i n g  ~ t e n d ~ e r ,  1 ~ 6 .  
The i r  r e l a t i v e  a c h i e v e r s  i n  Englisd~, h i s t o r y ,  lanGp,age and s c i e n c e  were a l s o  
tad~ulated amd c e r t a i n  d e f i n i t e  c o n c l u s i ~ s  were r e a c h ~  by the  a u t h o r .  Tak ing i n t o  
a c c c ~ t  t he  ~d~ole s tuden t  b ~ y ,  t he  g i r l s  a re  the  equa ls  of  t he  boys a l t h ~ h  t h e y  
do not  excel  t o  the  ~ d ~ r e e  i n  m a t h m t i c s  as i n  ~ o the r  v~-b jec ts ,  
e ~ e c i ~ L l l y  i n  l a n g ~ g e  amd F ~ g l i ~ .  / ~ g  the  r e t a r d e d  s tc~ents~  mathemat ics has 
g iven s l i g h t l y  more t r ~ l e  t o  g i r l s  than t o  b ~ s ;  mathemat ics i s  e v i d e n t l y  a 
s l i g h t l y  s t r o n g e r  f a c t o r  i n  the  e l i m i n a t i o n  o f  g i r l s  than o f  boys.  Measured by 
a d ) i l i t y  t o  ach ieve,  mathe~aatics i s  ~ o u t  as we l l  s u i t e d  t o  g i r l s  as are  h i s t o r y  and 
s c i e n c e .  

F u r t h e r ,  the  reco rds  o f  191 stL,Jents ~d~o en te red  the h igh  school  d u r i n g  t h e  
years  1 ~ - 1 ~  and l a t e r  s t u d i ~  in  Ind iana  U n i v e r s i t y  were c o n s i d e r S ,  t h i s  s t udy  
i n d i c a t i n g  t h a t  ~d~ile sma l l e r  p e r c e n t ~ e s  o f  g i r l s  a re  c o n d i t i o n e d  and fai lL~d, t h e  
g i r l s  as a grcxJp do not ma in ta in  t h e i r  s tand ing  i n  t he  u n i v e r s i t y  q u i t e  as we l l  as 
do t he  boys.  

The most recen t  s t a y  by Bc4nd~ow and S tan ley  l t n k s  maleness, l e f t ~ a n d ~ n e s s ,  
ast~,ua, ~ i a ,  and mathemat ical  ad~ i l i t y .  Pat Kenmchaft has fo rward t~  a F(4) ruary ,  
1984 column by E ra :  B o ~ e c k ,  "Male math u r ~ Y  j u s t  d o e s n ' t  add ~ " ,  ~Nhich 
aclcWesses the c c ~ c l u s i o n s  of  t h i s  steady. Here i s  a sd~ort exce rp t :  

" F r a n k l y ,  I am s i c k  t o  death o f  men c la imdng m a t h m t i c a l  ~uqpremaacy over  
~N]uen. /my c o u n t r y  t h a t  i s  run by m end has a n a t i o n a l  d e f i c i t  o f  $200 b i l l i o n  
d c ~ t  have any r e a ~  fo r  t h row ing  ha ts  in  t he  a i r . "  

"Add t o  t h a t  the  fac t  t h a t  men have not  h ~  a balance<J budget  i n  t h i s  c o u n t r y  
s i n e  Alexander  Hami l ton ~ you ' ve  got  a l o t  o f  r i g h t ~ a n d e d  men i n  t he  wrong 
p lau:es. "  
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E S S A Y  REV][EW 

BLACK MATHEMATICIANS AND THEIR WORKS. 
Edite~ by Virginia K. Newell, Joella H. Gipson, L. Waldo Rich, and Beauregard St~bblefield. 
A rd~ore, PA (1)orrance & Company), 19B0. 327 pp. $18.00 (cloth), $12.50 {paper). 

A NEGRO HISTORY COMPENDIUM. 
By Ethel H. Turner. Cheyney, PA (Cheyney State College)~ 1971. 74 pp. 

Reviewed by Claudia Zaslavsky. 
Reprinted fro, ~istoria #athema~ica I0(1983), !05-i15, by permission of 
Academlc Press, Inc., and the author. Copyright 19~3. 

In October of 1982 the United States College Board revealed for the f i r s t  t i~e 
that the scores of black high school senzors on the language and mathematics 
Scholastic Aptitude Tests (SAT) were about 100 points lower than the national nora, 
on a scale of 200 to 800.  The scores of a l l  students rose with family income and 
parents' educational level ,  and the gap between the scores of black and white 
students narrowed as income rose. But the average family income of white families 
is  more than twice that of blacks [Maeroff 1982; Schanberg 1982]. 

Most au thor i t ies  now agree that the SAT measures achieveuent due to education 
and experience, rather than innate aptitude. The d ispar i ty  in scores was 
publ icized i ,  order to serve members of minority groups "by demonstrating the need 
for a f f i rmat ive  action with respect to access to higher education," in the words of 
George H. Hanford, president of the College Board [NY Times, Oct. 5, 1982, A21; see 
also Clark 1982]. 

According to the National Assessment of Educational Progress (NAEP) black 
chi ldren lagged further behind as they grew older [Anick et al .  1981]. Although 
the major i ty of a l l  seventeen-year-olds had taken over two years of high school 
mathematics (grade nine and up), the average for black youths was s l i gh t l y  over one 
yea r .  However, b lack  s t u d e n t s ,  t o  a g rea te r  degree than the n a t i o n a l  average, 
i n d i c a t e d  t h a t  t hey  cons idered  mathematics impor tant  and would l i k e  to  take more 
cou rses .  (See [Eoldman 1980] on the r o l e  o f  teacher e x p e c t a t i o n  i n  r a i s i n g  the  
achievement l e v e l s  o f  i nne r  c i t y  j u n i o r  h igh  school s t u d e n t s . )  The authors  
concluded= "A major goal f o r  the  1980s should be t o  e l i m i n a t e  the i n e q u i t i e s  t h a t  
ex is t  in the mathematics education of minority students." 

Black #atheJar a~d Their #orks seeks to address th i s  goal. This book i s  
the f i r s t  to focus upon the research of contemporary black ~atheeaticians; a 
representative sample of a r t i c l es  and a bibliography of additional works are 
brought together in one accessible volume. These contributions, already noteworthy 
in themselves, are outstanding in view of the obstacles their  authors had to 
o v e r c o m e .  

In  h i s  foreword Wade E l l i s ,  a b lack mathematic ian and r e t i r e d  dean of  the  
Rackham School of Graduate Studies of the University of Michigan, expresses the 
need to counteract the view held by many teachers that blacks are "abysmally and 
irrevocably hopeless as far as mathematics is  concerned" [page i x ] .  The existence 
of a sizable body of works in a f ie ld  they may have considered inaccessible can 
provide euch-needed encouragement to young black students, and these heroic black 
men and women can serve as insp i ra t ion to a l l  young people, regardless of race or 
s e x .  

The book i s  d i v i d e d  i n t o  severa l  s e c t i o n s .  In the pre face we are t o l d  how the 
62 b lack  mathemat i c ians  a ,d  mathematics educators  represented i n  the book were 
c h o s e n - - a l l  (save one) had earned t h e i r  d o c t o r a t e s  be fo re  1973 and had responded t o  
a l e t t e r  e l i c i t i n g  information. The one exception i s  Benjamin Banneker, a free 
black born in 1731, astronomer, eathelat ic ian, clockmaker, author of many almanacs, 
and the man largely responsible for carrying out the plans for the construction of 
the c i t y  of Washington, D.C. We learn of many relevant facts, and of several 
" f i r s t s " - - t h e  f i r s t  black American to earn a Ph.D. degree in pure mathematics 
(Elbert Frank Cox,  from Cornell in 1925); the f i r s t  black women matheeatici~Is to 
have earned the Ph.D. degree (Evelyn Boyd G r ~ v i l l e ,  Yale University, and Marjorie 
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Lee Browne, University of Michigan, both in 1949); and the f i r s t  black in any f i e ld  
to be elected to membership in the National Academy of Sciences (David Blackwell, 
1973). 

The bulk of the book consists of 26 research ar t i c les ,  23 in pure ~athematics 
and 3 in mathematics education, varying in length from 3 to 24 pages. For 
instance, David Blackwell, professor of s t a t i s t i c s  at the University of Cal i forn ia  
at Berkeley and author of over 60 research ar t i c les ,  i s  represented by "On a Class 
of Probabi l i ty  Spaces." A. T. Bharucha-Reid, formerly graduate dean at Wayne State 
University, with an impressive l i s t  of a r t i c l es  and books to his cred i t ,  submitted 
"Narkov Branching Processes and Semi-groups of Operators." Narjorie Lee Browne's 
contr ibution is  "A Note on the Classical Groups." Two of the authors, Joel la H. 
6ipson and Beauregard Stubblefield, are represented, respectively, by "Use of the 
Environment and Discovery in Teaching Decimals to Second Srade Children" and "Lower 
Bounds for Odd Perfect Numbers (Beyond the Soogol)." All three members of the 
ed i tor ia l  advisory board contributed ar t i c les :  "C~etenc ies  in Mathematics of 
Ce r ta in  P rospec t i ve  Elementary School Teachers , "  by Edward H. C a r r o l l ,  p r o f e s s o r  o f  
mathe~natics education at New York University; "Fundamental Rgcjions in $8 for the 
Simple Quaternary 680," by Walter R. Talbot, mathematics chairman at Morgan State 
College un t i l  his death in 1977; and "Minimun Mass Thin Fins for Space Radiators," 
by J. Ernest Wilkins, J r . ,  then Distinguished Professor of Applied Mathematical 
Physics at Howard University. Other t i t l e s  w i l l  be mentioned in the course of t h i s  
review. 

lhe biographical index contains data on the 62 mathematicians and mathematics 
educators, of the type included in a r~sum~. Yet a great deal of in terest ing 
information can be gleaned from these pages. For example, L i l l i a n  K. Bradley was 
the f i r s t  black woman to receive any type of doctorate from the University of 
Texas, in 1960. Now associate professor of mathematics at Texas Southern 
University (a predominantly black i n s t i t u t i o n ) ,  she is  represented in th i s  volume 
by "The Relationship between the Performance of the Texas Southern Universi ty 
Freshmen on the Mathematics Placement Test and thei r  High School Mathematics 
Background." J. Ernest Milkins earned his Ph.D. degree in mathematics from the 
University of Chicago at the age of eighteen. Subsequently he received degrees in 
mechanical engineering, worked in a variety of f ie lds  in applied mathematics, and 
was elected a Fellow of the American Association for the Advancement of Science, 
the American Nuclear Society, and the National Academy of Engineering Science. The 
t i t l e s  of his research a r t i c les  f i l l  several pages. 

Many of these mathematicians have won election to Sigma Xi, Phi Beta Kappa, Pi 
Mu Epsilon, and other honor societ ies. They are active in many organizations. 
Some are o f f icers  of the National Association of Mathematicians, an organization of 
blacks. Others are department chairs, deans, and presidents of the i r  colleges. 

Three appendices and a bibliography complete the volume. Appendix 1 contains 
s t a t i s t i c s  on the univers i t ies at which the 62 blacks received thei r  doctoral 
degrees. University of Michigan heads the l i s t  with eight; i t s  popular i ty ~ay have 
been due to i t s  low fees, i t s  proximity to Detroi t ,  a large urban center, and even 
more, t o  the  encouragement o f  p r o f e s s o r s  l i k e  Raymond L. M i l d e r .  A l so  noted a re  
the  u n i v e r s i t i e s  a t  which the  mathemat ic ians  are employed. T w o - t h i r d s  o f  the  52 
academics i n  t h i s  survey are  a t  p redom inan t l y  b lack  c o l l e g e s  and u n i v e r s i t i e s ,  
w h i l e  a l l  but  two o f  the o t h e r s  are at  s t a t e  u n i v e r s i t i e s .  

Appendix 2, twenty  pages i n  l e n g t h ,  c o n t a i n s  the  most r e v e a l i n g  i n f o r m a t i o n ,  
a n d ,  indeed,  i t  deserves a B o r e  prominent  p o s i t i o n  in t he  volume. Here are  
docuaentsp a r t i c l e s ,  and l e t t e r s  w r i t t e n  between 1951 and 1954 on t he  s u b j e c t  o f  
d i s c r i m i n a t o r y  p r a c t i c e s .  Black mathemat ic ians  were re fused  p l a c e s  at  banquets  and 
o ther  s o c i a l  a f f a i r s  o f  the  mathemat ica l  s o c i e t i e s r  hous ing was not  p rov ided  f o r  
b lacks  who a t tended  meet ings,  and, in  gene ra l ,  t h e i r  p a r t i c i p a t i o n  i n  t he  l i f e  o f  
the s o c i e t i e s  was d iscouraged t  p a r t i c u l a r l y  by academies and i n s t i t u t i o n s  in  t he  
South. For example, a Tuskegee I n s t i t u t e  f a c u l t y  member a t t e n d i n g  a meet ing in  
1951 at  t he  Alabama Po l y techn i c  I n s t i t u t e  had t o  eat by h i m s e l f .  When he i n q u i r e d  
at the  r e g i s t r a t i o n  desk about the  Soc ia l  Hour l i s t e d  i n  the program, he was t o l d  
t h a t  " t e c h n i c a l l y "  he cou ld  a t t e n d ,  bu t  Chat he "p robab l y  would not  want t o  do so,  
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as i t  was being held in one of the g i r l s '  dormitories" [page 313]. Since most 
black academics were employed (by predominantly black colleges) in the South, these 
pract ices e f f e c t i v e l y  excluded blacks from membership. 

In 1951 the Fisk Universi ty mathematics department, led by i t s  chairman Lee 
Lorch, a white mathematician, i n i t i a t e d  a vigorous campaign urging the Mathematical 
Society to adopt bylaws guaranteeing "exp l i c i t  and ef fect ive protection of the 
r i gh ts  of a l l  members to par t ic ipate  f u l l y ,  freely, and equally in the a f fa i r s  of 
the organizations without regard to race, creed or color" [page 307]. In response 
to such  pressure, the lima Board of Sovernors, at i t s  September meeting of 1951, 
affirmed i t s  in tent ion to eliminate discrimination, but l e f t  the impleee~itation of 
the resolut ion to each section. But in 1954 Lorch noted in a le t te r  to Marjorie L. 
Browne that "the s i tua t ion  i s  s t i l l  far from sat isfactory" [page 318]. (Note: At 
i t s  ~ m e r  meeting in 1975 the AMS Council at last passed the following resolution: 
The AMS shall not hold meetings at hotels or other places where f a c i l i t i e s  are 
administered or designated in a discriminatory fashion.) 

I t  was not un t i l  about 1969 that blacks began to part ic ipate to any great 
extent in the a f f a i r s  of the MAA and the ~IS. Dr. Talbot at t r ibuted the 
breakthrough in part to a Matheeatics Curriculum Conference (1969) involving 
facul ty  of the Trad i t iona l l y  Black Ins t i t u t i ons  (TBI) and supported by the Ford 
Foundation. He wrote: "That conference was s igni f icant  because i t  provided the 
f i r s t  r e a l i s t i c  opportunity for black Ph.l). 's in mathematics to meet each other, 
and in some cases to discover each other 's existence, and i t  provided an 
o p p o r t u n i t y  f o r  persons a l r e a d y  on the  n a t i o n a l  mathHkat ics scene t o  lea rn  o f  the 
e x i s t e n c e  o f  these persons in  the TBI" [page 324].  At about t ha t  t ime,  f a c u l t y  
members o f  t he  109 TBI formed the  Na t i ona l  Assoc ia t i on  o f  Mathemat ic ians (NN1), 
which has served as a caucus to get blacks in to  leading posit ions in the academic 
soc ie t ies  and has organized programs open to a l l .  Blackwell, Wilkins, and James 
Donaldson, chairman of the mathematics department at Howard University, became the 
f i r s t  (and  only) blacks to serve on the Board of Eovernors of the ~ [personal 
conversations]. Unfortunately the book gives no information about the formation 
and the a c t i v i t i e s  of the NAM. 

14ow such discr iminatory practices destroyed the c rea t i v i t y  of at least one 
mathematician, William W. Sch ie f f l in  Claytor (1908-1967), i s  told by his friend 
Walter Talbot. The refusal of both the University of Michigan and Princeton 
Univers i ty  to employ hie because of his skin color "was one of the main ch i l l i ng ,  
i f  not k i l l i n g ,  points in the research career of a b r i l l i a n t  mathematician" [page 
321]. Claytor 's  r~sum~ l i s t s  only his schooling and two ar t ic les ,  published in the 
A~a l s  of  #athematics in 1934 and 1937. The second a r t i c le ,  "Peanian Continua Not 
Imbeddable in a Spherical Surface," i s  reproduced in th is  book. Tributes by 
Wilder, Kuratowski, and others, as well as further detai ls  about the l ives of both 
Claytor and Talbot, appear in the NAM Proceedings [National Association of 
Mathematicians, 1980]. 

Appendix 2 concludes with Talbot's own autobiographical sketch, already quoted 
above. His parents and grandpare~its had attained their  education in spi te of 
l imi ted opportuni t ies for formal schooling. Very important in his career was the 
encouragement of h is professors at the Universi ty of Pittsburgh, who made sure that 
he was elected to Sigma Xi and Phi Beta Kappa. Talbot makes a s ign i f icant  comment 
on the low research output of many black mathematicians: "As for research, very 
l i t t l e  comes from any of the small colleges, and the IBis are no exceptions" [page 
324]. 

Many of the v i t a l  factors needed to persuade blacks to continue in mathematics 
are summarized in Talbot's sketch, including role models, encouragement, and 
government and foundation support. Revealed, too, are some of the d i f f i c u l t i e s  
that these black mathematicians have faced and overcome. One wishes for more such 
autobi ographi cal in formati on. 

Other works about black mathematicians are worth noting. Several books deal 
with the l i f e  of Benjamin Banneker [Bedini 1972]; more popular are [Graham 1949] 
and [Haber 1970]. Blacks i ,  Science: ~;~cie~ a~d Modern, designed for classroom 
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use, covers the wide span from ancient Afr ica to space technology [Van Sertima 
1983]. 

Ethel  H. Turner,  cha i r  o f  the department o f  mathematics at  Cheyney S ta te  
Col lege,  Pennsy lvan ia ,  i s  the author  o f  a c l o s e l y  packedr we l l - resea rched  book= 
Negro His tory  Coape~diam. She has recorded the achievements o f  b lack  people as fa r  
back as ancient Egypt, and gives special at tent ion to the accomplishments of 
Afro-&mericans prominent in many f ie lds ,  with emphasis on mathematics and 
sc ien t i f i c  invention. Many of the names mentioned also appear in Black 
Nathe~aticia~s a~d Their #orks, and others include the 18th-century slave Thomas 
Ful ler,  known as the "Virginia Calculator"; the mathematician Charles Reason, the 
f iTst black to teach in a white college (1840-1852); and the actuary and medical 
doctor Jauaes McCune Smith, a leading member of the h~aerican S ta t i s t i c s  Ins t i t u te  in 
the mid-19th century. Edward Alexander Bouchet was the f i r s t  black to earn a Ph.D. 
degree in the United States (Yale, IB76), with a dissertat ion in physics. He used 
his ta lents  to teach at the Ins t i tu te  for Colored Youth in Philadelphia, as had 
Charles Reason before hira. 

Her l i s t  of mathematics textbooks by black authors includes Robert T. Brown's 
1919 publication on non-Euclidean geometry, hyperspace, and space curvature. She 
l i s t s  about 150 "Negroes Holding Earned Doctoral Degrees in Mathematics"--both pure 
and applied mathematics and mathematical education--and 600 with doctorates in 
other f ie lds .  In par t icu lar ,  Dr. Turner faul ts Booker T. Washington for f a i l i ng  to 
recognize the importande of mathematics in the industr ia l  t ra in ing of black youths. 
Throughout the book she urges her readers to take pride in the i r  heritage and to 
study as much mathematics as possible, as does S. A. Anderson in his a r t i c l e  in 
B Jack Scholar [Anderson 1970]. 

Omitted from Turner's book, however, are the achievements of Kelly Mi l le r ,  the 
son of a slave. In 1887 he entered Johns Hopkins University to pursue graduate 
studies in mathematics, astronemy, and physics, but f inancial problems prevented 
his cc~ le t i ng  the requirements for the doctorate. He taught mathematics and 
became an administrator at Howard University and elsewhere [Morgan 1981]. 

The production of both /~ Negro History Compendi~ and Black Nathelaticians and 
Xheir #orks suffers from a lack of f inancial resources. Dr. Turner, author of the 
Compe~diuJ, was of necessity also the publisher. Proper funding would have enabled 
the authors of Black #athematicia~s to overcome many of the problems they 
encountered in producing th is  important work--inadequate professional assistance 
for research, wr i t ing,  and edi t ing;  fa i lu re  to include a number of black 
mathematicians; d i f f i c u l t y  in finding a publisher; and the seven-year interval from 
the i n i t i a t i o n  of the project un t i l  f inal  publication of the book. 

Fortunately, the autobiographical information that one misses in these two 
books i s  available f rom several black women who have earned doctoral degrees in 
pure mathematics. Vivienne Malone Mayes, professor of mathematics at Baylor 
University, spoke at the 1975 summer meeting of the Association for Women in 
Mathematics (AWII) [Mayes 1975]. She is  represented in Black #ar a~d 
Tl~eir #ork$ by "Some Steady S ta te  P r o p e r t i e s  o f  ( ~ e x f ( t ) d t ) / f ( x ) , "  r e p r i n t e d  from 
the Proceedings of Chc ~;~r icanRat~emat ical  $ociet.y. In  January 1978, under AWM 
s p ~ s o r s h i p ,  Pro fessor  P a t r i c i a  C. Kenschaft  o f  M o n t c l a i r  S t a t e  Col lege cha i red  a 
panel at  which severa l  b lack women mathemat ic ians spoke [Kenschaf t  1978, 1980a].  
She subsequent ly  pub l ished an a r t i c l e  about 21 b lack women mathemat ic ians based on 
both the  ~ t a l k s  and personal  i n t e r v i e w s  [Kenschaf t  1981]. In a l a t e r  r e p r i n t  
she added a note about f i v e  more women [Kenschaf t  1981, 1982]t  and has s ince  
prepared an a r t i c l e  on b lack men and women mathemat ic ians [Kenscha f t ,  to  appear ] .  
The f o l l o w i n g  i n f o r m a t i o n  about b lack  women i n  mathematics comes from K e n s c h a f t ' s  
1981 a r t i c l e ,  un less o the rw ise  i n d i c a t e d .  

The theme o f  d i s c r i m i n a t i o n  fo r  reasons o f  race and sex runs through the l i v e s  
of  most o f  these women. For example, in  1950 Evelyn Boyd B r a n v i l l e  app l i ed  for  an 
academic p o s i t i o n  a f t e r  having earned a Ph.D. a t  Yale and comple t ing  a year o f  
p o s t - d o c t o r a l  research.  Many years  l a t e r  Kenschaft  learned t ha t  when the h i r i n g  
committee a t  one i n s t i t u t i o n  "d iscovered  she [ E r a n v i l ] e ]  was B lack ,  they  merely  
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laughed at her appl icat ion and never considered her for the j o b . "  In the Yecent 
book " #omen, #umbers and Dreams, Sranv i l le 's  story is  told in a form suitable for 
you~ig people [Perl & Manning 1982, 134-147]. 

Vivienne M. Mayes was a student at Fisk while Granvil le was on the faculty. 
Host of the students were g i r l s  in the upper-level mathematics classes at Fisk. 
She found an en t i r e l y  d i f fe rent  atmosphere at the University of Texas in the 
mid-1960s. As the only black and the only woman in the graduate program in 
mathematics, she was completely ignored; "my mathematical iso lat ion was complete." 
She could not become a teaching assistant because she was black, and was even 
barred from attending some classes [Hayes 1975]. 

Cuban-born Argelia Velez-Rodriguez, who received her doctorate in mathematics 
from the Univers i ty  of Havana in 1960, came to the United States in 1962. "She had 
been free of racism and sexism in Cuba, but was soon made keenly aware of the 
tension and pressure they caused in th is  co~Itry."  She has taught in several 
colleges, and at the time of Kenschaft's a r t i c l e  [1981] was program director of the 
Minor i t i es  I n s t i t u t i o n s  Science Improvement Program of the Department of 

Education. 
Eleanor Green Dawley Jones, now a professor at Norfolk State College, was 

prevented by the segregation laws of the state of V i rg in ia  from pursuing doctoral 
studies in that s tate,  but was granted t u i t i o n  and travel costs to study out of the 
state.  While supporting her two small children, she earned her doctoral degree at 
Syracuse U, i v e r s i t y  in 1966. Her paper "A Note on Abelian p-Groups and Their 
Endomorphism R ings "  appears  in  Black Mathemat ic ians and The i r  Works. 

Hayes d e s c r i b e s  t he  seg rega ted  schoo l s  o f  the South as " s t r i c t l y  sepa ra te  and 
s t r i c t l y  unequal." Elayne Arrington-ldowu grew up black and female in the Nc, r th,  
near Pit tsburgh. Although she finished f i r s t  in her class in an integrated high 
school, she was not allowed to give the valedictory address. A scholarship she had 
won to attend the Univers i ty  of Pittsburgh was withdrawn, in th is  case because she 
was female. She must derive great sat is fact ion now from the fact that she is  a 
facul ty member at that un ivers i ty .  

Discrimination continues, even today, as Kenschaft writes: 

Some of these women feel that the educational hurdles for Blacks are 
worse now than a decade ago, especial ly in the large Northern c i t i e s .  This 
means t h a t  a l t hough  l a rge  numbers o f  c h i l d r e n  are responding w i t h  i n t e r e s t  
to the increased pub l i c i t y  given to the sciences, the lack of qual i ty  
educa t i on  a t  the p r imary  and secondary l e v e l s  i s  p reven t i ng  them from 
fulfilling their scientific ambitions. 

The results of past discrimination remain; these include, b-t are by 
no means limited to, poorer schools in predominantly Black neighborhoods, 
the need of young educated Black people to support younger students in 
their own families, and extra administrative duties devolving on those from 
underrepresented groups in the mathematical community. Often Blacks and 
women feel a responsibility to help o the rs  in their own groups, which takes 

. time a~d energy that would otherwise be used in vigorously pursuing their 
own professional careers. [Kenschaft 1981, 603] 

The heavy load borne by the faculty of most predominantly black i ns t i t u t i ons  
leaves l i t t l e  time for creative work. For exaa~ple, during the t h i r t y  years 
(1949-1979)  t h a t  M a r i o r i e  Lee Browne was employed at  Nor th  C a r o l i n a  Cen t ra l  
L k ~ i v e r s i t y ,  she t augh t  15 hours  a week a t  both the  undergraduate  and graduate  
l e v e l s  and was depar tment  chai r  for 2(] years .  Her sumJers were occup ied  w i t h  
c o u r s e s  fo r  secondary  t e a c h e r s ,  fo r  which she wro te  four  s e t s  o f  l e c t u r e  no tes .  
She se rved  w i t h  t he  N a t i o n a l  Sc ience Foundat ion and the  Ford Foundat ion  and won 
s e v e r a l  g r a n t s  fo r  p o s t d o c t o r a l  study [Kenscha f t  1980b].  

The impor tance  o f  b lack  r o l e  models and o f  encouragement by bo th  b lack  and 
white ins t ruc tors  cannot be overemphasized. While at Howard University, Eleanor 
Jones was inspired by Elbert Cox .(the f i r s t  black Ph.D. in pure mathematics) and by 
other black men with doctorates. Marjorie Lee Browne was d i rec t l y  responsible for 
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Geraldine Darden's pursuit of higher degrees. Later, as head of the mathematics 
department of Hampton Ins t i tu te ,  Darden employed every possible means to prepare 
her students for mathematical careers. These instances can be ~u l t ip l i ed  many 
times over. 

Lee Lorch, head of the Fisk mathematics department f rom 1950 to 1955, 
"influenced one-fourth of [h is  students] to pursue and earn the master's degree in 
pure mathematics. Moreover, one-tenth of the students continued to the doctorate. 
Each known doctoral recipient credits Lee Lorch as the greatest influence in his 
choice of career" [Hayes 1978]. So far as I can ascertain, the ~11y Fisk graduates 
ever to get Ph.D.'s in mathe~Aatics were those who did thei r  undergraduate work with 
him [personal conversation]. Three of the women discussed in Kenschaft's a r t i c l e  
(Falconer, Hewitt, and Hayes) were Lorch's students at Fisk. Kenschaft adds: "One 
might sadly wonder i f  proportionately more Black women (15 of them) might have 
received doctorates in mathematics by now i f  Lorch had been permitted to spend the 
past 25 years at Fisk." His warm concern and vigorous a c t i v i t y  for the welfare of 
black people, which he believes to have been essential in establishing the rapport 
and self-confidence these students needed in order to achieve as they did, promq3ted 
an attack by the Congressional Coa,nittee on Un-American Ac t i v i t i es ,  following which 
the predominantly white Board of Trustees of Fisk University dismissed him in 1955, 
without charges or t r i a l  [see Kenschaft 1981 and Hayes 1976 for further de ta i l s ] .  

Government regulation is  crucial in guaranteeing job opportunit ies and 
equitable conditions of work .  Hayes stated: "An additional safeguard of my 
w e l f a r e  has been y e a r l y  v i s i t s  by r e p r e s e n t a t i v e s  o f  t h e  government [Depar tment  o f  
Hea l t h ,  E d u c a t i o n ,  and W e l f a r e ] .  They have checked s a l a r i e s  and p r o m o t i o n s  t o  
determine i f  I was being subjected to any discrimination" [Hayes 1975]. Recently 
the v i s i t s  have stopped, and although she herself i s  a fu l l  professor with tenure, 
she feels that government inspection i s  necessary to safeguard the welfare of 
blacks and women on campus without such protections [personal conversation]. 
G r a n v i l l e  "hopes t h a t  the  government w i l l  c o n t i n u e  t o  p r e s s u r e  i n d u s t r y  t o  h i r e  
Blacks and other minorit ies. She is  concerned that present government pol icy w i l l  
weaken the gains that were made in the 1970s, and that Blacks and other minor i t ies 
w i l l  again be rejected when they apply for good jobs" [Perl & Manning, 1982, 
145-146]. 

Unfortunately, her fears are well founded. Wi th  the current cutbacks in 
funding for enforcement agencies, discrimination is  once again rearing i t s  ugly 
head. Of f ic ia l  unemployment figures for blacks are twice those for whites, while 
over half of a l l  young black people seeking work are jobless, a most ch i l l i ng  
factor to a young black American planning his or her future career. This s i tuat ion 
surely inv i tes  disaster, and cal ls for a massive ef for t  for change on the part of 
thoughtful people [Clark 1982]. 
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U. S. Coast Guard Acade~. Dept of Mathematics, New London, CT 06320. Tenure track 
Asst/Assoc Professorship 8/1984. Duties: Teach ful l  spectrum of undergraduate 
math courses as well as introductory computer science courses. Ideal candidate 
should possess PhD in math, computer science or related f ie ld and college 
level teaching experience. Salary and rank dependent on applicant's qual i f i -  
cations. U.S. Citizenship required. By 5/18/84 send vita, l l s t  of publications 
& 3 letters of reference to U. S. Coast Guard Academy, Civilian Personnel 
Management Branch, P.O.Box A-4703, New London, CT 06320. 

Houghton Mif f l in Co., 1 Beacon St., Boston, MA 02108. Position in our School Mathema- 
tics Dept. for Associate Editor. Duties: assist in development, editing & 
processing of elementary or high school mathematics program. To qualify for 
this challenging entry-level position you need a minimum of 3 years math teaching 
experience at the el/hi level, a B.A. in math or equivalent hours (M.A. preferred), 
and excellent writing ski l ls .  Please send resume with salary requirements to 
Laurie Fessler, Employment Representative. 

Massachusetts Institute of Technology. Dept of Math, Cambridge, MA 02139. Expect to 
have openings at instructor, asst. professor or associate professor level 
(untenured) g/1984. The M.I.T. program in Statistics is oriented toward applica- 
tions & the Statistics Center serves as a focus for statisticians & collabora- 
rive research between statisticians & other researchers. We are interested in 
applied statisticians or theoreticians who would f i t  into environment where 
there is considerable applied work. Current interests of our faculty involve 
robust estimation, statistical computing, graphics, pattern recognition, design 
of experiments, categorical data & time series. Required: PhD by g/1984. Send 
transcript, vita & have 3 or 4 letters of recommendation sent to Herman Chernoff, 
Star. Center, M.I.T., Bldg. s 1 Amherst St., Ca~ridge, MA 02139. 

Western Michigan University. Dept of Mathematics, Kalamazoo, MI 49008.0ne year 
temporary position. Teaching II  to 12 credit hours per semester of undergraduate 
math and/or statistics & performing other duties expected of fu l l  time faculty. 
Required: MA in math or statistics & teaching experience. Preference may be givcn 
to applicants with education beyond masters level. Competitive salary with 
excellent fringe benefits. Send vita, graduate transcripts & 3 letters of recommen- 
dation to James H. Powoll, Chair. 

University of Pennsylvania. Dept of Math (El),  Philadelphia, PA 19104. One or more 
tenure positions beginning 1/1/85. Seeking candidates with s igni f icant  recognized 
research achievements who are successful teachers of undergraduate & graduate 
students. Prefer candidates in algebra. Rank & salary dependent on experience. 
Write to Prof. Jerry L. Kazdan, Chron., Personnel Committee-. 

Technicolor Government Services, Inc. EROS Data Center, Sioux Falls, South Dakota,S7198. 
(605) 594-6572. Openings for mid-level sc ient i f ic  programmer/analysts at Earth 
Resources Observation System Data Center. Required: A.B.S. degree in computer 
science, math or related discipl ine; advanced degree desirable. Duties include 
analysis and implementation of sc ient i f i c  soltware to support image processing 
applications, specialized product generation systems and d ig i ta l  cartographic 
data applications for a network of mini and micro spattal data processing system. 
Design, develop and maintain applications data bases for storage, retr ieval and 
management of spat ial ly related raster and vector Earth sciences data. Evaluate, 
specify, insta l l  and maintain vendor-supplied data base management systems in a 
variety of computer system and application environments. Send resume with 
salary requirements to Gordon A. Strom, Personnel Supervisor, Technicolor Govern- 
ment Services, EROS Data Center, Sioux Falls, SD 57198. 
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