
*I 

 ssoct', t'ort for' omert  V aftematics 

Volume 8,  Number~ KEWSLEITER Noveaber 19T8 

J Q m J ee Q ee~ eo ee ee mo e ee o m j e j j o ee je je e e m e s 

I f  you  a r e  a member o f  AMS/MAA and a r e  n o t  a t t e n d i n g  t h e  annua l  m e e t i n g  i n  
B t l o x t  b e c a u s e  MSss i ss tpp$  has  not yet  r a t i f i e d  the  ERA m p l e a s e  w r i t e  to  the  
o r g a n i s a t i o n ( s )  and make y o u r  feelings knovn.  
e e o e e e o e e e e e e e e e e e e e e e e e o e e e e m o e e e e e e e e  

LETTER FROM THE PRESIDENT 

AMS elections. This year there is a write-in campaign to elect Alice Schafer as AMS 
secretary. If you have not yet sent in your ballots, I urge you to vote for Alice T. 
Schafer, Wellesley College. The other candidatessupported by the AWM are Chandler Davis, 
Judy Green, and Lida K. Barrett. 

Helsinki. At 8 p.m. on August 18, at the International Congress of Mathematicians in 
Helslnki, Finland, an AWMmeeting was held which was attended by about 500 people. The 
following resolution of sentiment, presented by Lenore Blum, was passed overwhelmingly 
(only three dissenting votes): 

We note the absence of women from the list of invlte~ speakers at the 
1978 ICM, from the IMUgeneral assembly, and from the IMU committees, 
despite the large number of internationally distinguished women mathe- 
maticians. We urge that this situation be rectified by the 1982 ICM. 
I am sending this resolution to the president, president-elect, and secretary of the 

International Mathematical Union, to the AMS Notices, and to the presidents of the various 
American mathematical societies, along with my personal feelings of dismay that such a 
situation is still possible. 

Another issue which surfaced at Helsinki, and which also might apply to summer 
AMS/MAAmeetings, is the question of daycare. Daycare at the ICM had to be individually 
arranged and was quite expensive. This is an obvious hardship to the many families who 
bring their children to summer meetings. I would appreciate knowing your past experiences 
and present needs on this matter. 

Science education legislation. As of this writing, the House of Representatives bill 
H.B. 13778 is before the House with no mention of transferring NSF science education pro- 
grams to the proposed Department of Education. However its counterpart, S. 991, is before 
the Senate with such a transfer of funds proposed. Both bills are expected to pass, 

although possibly not before the October recess, and there is no way of knowing what the 
compromise will be. If you are interested in this matter, Senator Edward Kennedy's office 
is the one to contact. For many reasons, not the least of which is the miniscule pro- 
portion of funds such programs would receive from a giant Department of Education, keeping 
these programs in the NSF seems highly desirable. The NSF has a pretty good track record, 
in particular, in funding programs to encourage women and minorities in science. 

NIH s u i t .  Back i n  1972, when t h e  ANN was s t i l l  a baby ,  we became a p l a i n t i f f ,  a l o n g  w i t h  
10 individuals and six organizations in a suit against the officers of the National 
Institutes of Health, including E11iot Richardson, who was then the Secretary of HEW. The 

suit essentially charges the NIH with having too few women on its adTis~ry comRittees and 
then, when an affirmative action plan was announced, breaking the rules of its owf~ plan. 
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It should be noted that many of these advisory groups have lay members, so the pool of 
qualified women can be quite large. Sample fact from the suit: only two women were in- 
cluded in the six groups - 97 people all told - concerned primarily with breast cancer. 

Helen Hunt Jones is the lawyer for the suit. When the AWMbecame a plaintiff it was 
with the understanding that as an organization we have no money; but individual donations 
toward the expenses of the suit are welcome. They can be sent to Cotton, Watt, Jones, 
King and Bowlus, Suite 4750-One IBM Plaza, 330 North Wabash Avenue, Chicago, Illinois 
60611. 

The suit is still pending in the U. S. District Court in Washington, D. C. 

Another suit. Missouri, Nevada, and the Louisiana Action Committee for Tourism, Inc. 
are each separately suing NOW over the economic boycott of non-ERA states. Since the AWM 
is listed as a boycotting organization, we were sent a questionnaire by the lawyers for 
the defendants. The most illuminating question asked if "NOW or any other organization" 
offered to "do something to benefit your organization" if a pro-boycott resolution was 
passed. The answer, of course, is no. 

Speak ing  o f  b o y c o t t s .  O f f i c i a l l y  t h e r e  i s  no AWMmeetinK a t  the  J o i n t  mathemat ica l  
meetings in Biloxl, Miss. this comln8 January. There will be an AWMpresencs, 
however: an AWM table; the wearing of green armbands; and a panel. The armbands 
w i l l  be worn by any i n d i v i d u a l s  a t t e n d i n g  t he  J o i n t  meet ings  who wish t o  d e ~ n s t r a t e  
support of the ERA. Bettye Anne Case of  Tallahaseee Comnunity College and Evelyn 
Sylvia of the Unlversi~y of California at Davis are in charge of the ar~bands. 

The panel is at 4 p.m. on Saturday, January 27 - scheduled so t h a t  afterwards 
there will be time for us to get together informally. The panel topic is the ERA 
and t h e  aa_ thena t l ca l  c o m ~ m l t y ,  We.wi l l  d i s c u s s  l e g a l . ~ s s u ~ s  o f  t h e  ERA and .of 
a f f i r ~ a t l v e  a c t i o n ;  t he  s i t u a t i o n  of  women in  t he  mathematiCal c o m t m i t T ;  and the  
p o l i t i c s  o f  t h e  ERA. Speakers  i n c l u d e  J .  E. 0u ine  and Mary Gray;  I w i l l  be 
m o d e r a t i n g .  

Judy Roitman 
Department of Mathematics 
University of Kansas 
Lawrence, KS 66045 
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frcm Lenore  Blum. Pas t  P res£den t  

Jud~ Roltman n e e d s  1 1 t ~ l e  / ~ t r o d ~ / ~  t o  t h e  AT~ membership, She has boon aet2we 
4 .  t h e  &WM s i n e s  t h e  b e K / n n / ~ s - - e ~  West Coast R ~ a t t T e  ~a t h e  B z e ~ l v e  C ~ / t t o e  0 
as  E d i t o r  o f  sad  f ~ e q u e n t  e o a t r l ~  t o  t h e  / e v s l e ~ o r .  as A ~  v l ~ p r o s i d ~ t  • as  
p s a e l / s t ,  as  s l ~ k a ~ q M i  Oa mm~ o ~ m s 2 o u . . .  

For  me, t h i s  ve l ecme  t o  Judy  as new At4( p r e s i d e n t  t a k e s  ca • vez7  S]l~ete£ and 
p e r s o n a l  mesn taS .  Over t h e  y e a : s ,  our  f ~ e a d s h t p  has tpmvn, v t t h ,  tndaed  has been 
L a t e r t w l n e d  v i t h ,  ou r  t aVOIVINat  i a  and t h e  deve3~lme~  o t  time N41o 

J , ~  a i d  I ~ n e t  s t  B e r k e l ~  / n  t h e  lan*.o 6 0 ' s  ~ m  she was a / t a d  s ~  sad 
I w a a  o a t k e  s t a f f .  P ~  £ t v s s e m t ~ z ~ l e s ,  t m l p e r h a p s  ~ m o r e t o M ~  
smbLvalenee  8~ t h e  t l a e  about  t h e  wisdom o f  a l U ,  m~oos v'J.l~ ~ a r  ~ i n  aa~heaa t l a s  
( s l i e r  a t 1 ,  w a s n ' t  sa  i ~ a a t  a e ~  o f  succes s  be/aS e o a s i ~  mone o f  t h e  b o i s e ) ,  
t h a t  we d / d n ' t  Se t  t o  know each  o t h e r  unt£1 t h e  s ] n ~  o f  1971 ~ J ~  o r p a l s e 4  t h e  
f l r s t  s e e t i a 4 s  o¢ v a n s  / a  t h e  Be=kele7 Mab  l ~ l ,  n q m a t ,  sad  X ~ S a a L s e 4  t h e  f l : e t  
c o l l o q t t i u a  on "Wcmen i n  M a t h a ~ t i e s  n, M~ own tu rne~ou t  cs~e wi th  t h e  ~ e a l / s s t i o a  - 
thd~e & t t c a l l y  b rough t  h ~ e  t o  me - o f  t h e  S n t r 2 n s t c  ~ t s b i l t t y  stud p r e o ~ i o u ~ e s s  o f  ] 
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enormous v a l u e  o f  • mutual  suppor t  s ~ s t e ~ .  In  l a r g e  p a r t  i t  he= been h e r  s o , s t • s t  
eneoua~Kenent and suppor t  s a d  r e s p e c t  t h a t  &•re me t h e  eour~Ke t o  8peak o u t .  t~1r8~ • t  
Be rke l ey .  t hen  l a t e r  more n a t i o n • l i T ,  on i s sue8  o f  v~men in  ms, h e m • t i e 8  - and t o  e ~ l o ~  
hey a r ea s  p r o f e s e t o n a l ~ ,  p a r t i c u l a r l y  v t t h  r e s a r d  t o  e d u m ~ t e n .  And th18 has  a l s o  been  
t h e  J~paet  0£ t h e  A~,~. In he r  r e p o r t  "Do Xt Xourse l f "  i n  t h e  Iove~ber -Deeember .  19TY 
Nevsletter on the "Women In Selenco" meeting in Washtu4~on, Jud7 vrlte8 "+..l res11~ 
got to appreeiste the A~. Our aeubere are get, l,8 an enormous ,mount done. And 1 ~  

disappoint, e,, at the (W.I.8.) noetlng vas ecmparlng It to ass, A1~q no,tin88. We 
both more sympathstle to eonh other end more open about our dlf£erenees..." 

I have a l W 8  been in  ave o f  Jud~r's enerK7 and speed and s a p s ,  i t 7  f o r  K s t t J ~  ~ a J ~ j I  
done.  end I em t r u ~  lookinK f o r v a r d  t o  AI44'I e o n t l n u e d  g l~v th  and ~ t  i n  t h e  
ecmtnK 7ear8  under  h e r  l e s d e r e h i p o  

by Bhmn 8 r i n t y s s a n .  Clark  U n i v e r s i t y .  Nod~rs tor  

The AWM head a meeting on AW~ust 18. 19T8 st  the l a t e r a s t i m a l  Congrens of  
Mathemsttctan8 In He181nkt, Finland+ The :eetLng had been 8~heduled to  take plaee'La 
a sma~  l e c t u r e  ha£1.  but  we had t o  move t o  a btKKer room when we found t h a t  we had I n  
audience of  about ~00 (Including san7 men). Z opened the m~t lng  bar tntroduelag Naa7 
Grmff to  the audience a8 the founder and f i r s t  President of the A ~ .  Then we had • 
panel dAseusaien in which the £ollovtng astheastiaSano took p a t :  He1 Braun. Untvers£t7 
of Ks•burs, ~ l  MarJstts Bast•hen. Uaiver81tT of  Heis t ,k1.  Finland| Yve~te Aalee, 
Unlverai t7 of  Part8 V I I ,  Frenee~ MasT-Eeaz81e¥. ~t .  An•'8 College, Ozford. t~ t  JId7 
Green.  Rutgere Univers i ty .  USAI Lenore Blun. Mt118 College. UB,AI and Helen Kossehevs~ t  
Donetsk. USSR. LeD, re B l o t  ~hird President of  AWM. gave • b r i e f  8twve7 o£ the work t h ~  
Ab34 18 d o t ~ .  He1 Braun end Yvs t te  Anise t a l k e d  about  oppor tunLt le8  f o r  v ~ e n  
aatheastlclen8 In t h e i r  respective countries and Kay, s t s t l s t l e a l  data on the pereeata4Be 
o f  yemen a t  vsr$0u8 r anks .  M s r J a t t a  ga&tenen s t r e s s e d  t h e  f a c t  t h a t  F t n l e n d  £8 a 
coun t ry  end t h e  t o t a l  . u t h e r  o f  m s t h e u s t i e t e n 8  t8 ve ry  8mal l .  sad t h a t  pe rhaps  beesuoe  
o f  t h i s  yemen seemed t o  be dotnK y e l l  s t  l e a s t  a t  l o v e r  l e v e l s .  Nsa7 Eesr81ey  t a l k e d  
about the effect8 of  reee~t an t i -d isc r im ina t ion  l • vs  passed in  the ~ |  8he vas • f ~ £ d  
that 8one of  t h e n  vere counter-productive and had led to  s i tus. ton8 where emqployer8 
vere af ra id  to h i re  rosen as they vould be forced to Sty,  as te ra i t y  leave, e t c . . J u d 7  
Green t a / k e d  about American yemen a s ,  hem&tie1 , ,8  i n  t h e  e a r l 7  p a r t  o f  th18 e e n t u z 7  who 
8tud4ed i n  Germsa~ aud were encoursKed by v a r i o u s  male . a t h e n a ,  t o t • n •  i n  Germ•,T.  n o t s b l T  
Klein.  ~ Eelen Kosschevskya ta lked about the very favor•hie post ,  Ion that  w0~m 
had in  her departs,n, st Donetsk. where ~here are ten sea and eight women on the facul ty+ 
The pane l  va8 f o l l o v e d  by ques t ion8  end scums. t8  f r o •  t h e  audience°  I t  vas  , l e a r  t h l  
t h e r e  v t8  • sen t iment  t h • t  s tronK s tep8 8hottld be t a k e n  i n  81~ coun~r ie8  t o  e n e o u r a ~  
Ki r l8  to  stud~ aatheRatie8 at a l l  ~evels. 8tma~ fa~ e l ,  ms,tarT 8shoo1. 

Lenore Rlun introduced a resolut ion vhteh v u  then emended by Lee Loreh to  read as 
l o l l , v • :  "We note the absence Of ~ f~m the l i s t  o f  i nv i ted  s | ~ k e r e  at the 19~8 
XCN. from t h e  INU Gener~l  Asse~hl~ end f ~ m  t h e  INU eGmmtttees,  d e s p i t e  t h e  l a r k s  n ~ b e r  
of  Internstlona~ distinguished v~men u~the~atlclens. We urge that this lltu~tlon be 
r e c t i f i e d  at the ZCN aeetin~ &n 1,9,~,.+" A.-"ter s~ae e ~ e ~ t 8  f ~  the &udlenee the 
r e s o l u t l e n  m ]?~d: t o  a vo te  and pas sed  v l t h  on ly  3 d i s s e n t i n g  v o t e s .  Copies o f  t h e  
r e s o l u t t ~ l  ve~e sen t  t o  t h e  P r e s i d e n t ,  P r e s i d e n t - e l e c t ,  end S e e r e t s r y - G e n e z ~ l  o f  t h e  
XMU. A r e p o r t  o f  t h e  m e e t i n g ,  c o u t a i n i n s  t h e  r e s o l u t t e n ,  vas  p u b l i s h e d  i n  t h e  XCN 
B u l l e t i n  o f  August 21.  l~T8 so t h a t  i t  • b r a i n e d  • Krea t  d e l l  o f  p u b l i c i t y  e m o ~  t h e  
math, ms, leas ccsmuntt¥  a t  t h e  C~n~x~ss. 

Due t o  l s e k  o f  t i m e .  l~per8  by i i r m s ~  Parkash o f  I n d r s ~ r a s t h ~  C o l l e S e .  llev D~,,~. • 
Xndla and Pierre 8emuel of the Uulverslty of Parls-~ud. France. vho vo~e invited to be 



members o f  t h e  p a n e l  but  were unable  t o  a t t e n d  t he  Congress,  were not read  a t  t h e  mee t ing .  
They will be published in a fu ture  issue of thls Newsletter. 

I t hank  A l i c e  S c h a f e r ,  second P r e s i d e n t  o f  AWM, who worked hard t o  o rgan ize  t h e  
p a n e l  but  was unable  t o  a t t e n d  t h e  meetSng. I a l s o  thank 811 t h e  panel  members fo r  t h e i r  ~ 
c o n t r i b u t i o n s  t o  t h e  d i s c u s s i o n .  

Ed. n o t e :  An a r t i c l e  w i t h  p i c t u r e s  o f  most o f  t h e  p a n e l i s t 8  appeared in  t he  F inn i sh  
paper  Uus...~t Sucm.__.~ on A ~ u s t  23. 

B.oc.  s To p e r t  1 o r  

by Henry L. A~der~ P r e 8 i d e n t ,  MAA 

I n t  ro  duct  ion  

The Y~A du r ing  t h e  ~ a s t  y e a r  and a h a l f  has en~a~ed in  an i n t e n s i v e  e f f o r t  t o  
Pn~r:p~e and.make w i d e l y  a v a i l a b l e  i n f o r m a t i o n  and brochures  des igned  t o  assure  adequate  

nema: l ca~  p r e p a r a t i o n  in  h ~ h  school  f o r  e n t e r i n g  c o l l e g e  s t u d e n t s .  This e f f o r t  was 
s t imu la ted  in  March by the w ide ly  ~publtcized decl ine in  the mathematical co~petenc~ o f  
e n t e r l n ~  c o l l e g e  ~res lmen as t n d t c a t e d ~  ~or exsmple~ by t he  drop in  SAT scores  over  s 
l~_rlod o f  f o u ~ e e n  y e a r s .  As r e s u l t  o f  t h i s  d e c l i n e  t h e  MAA and NCTM in  J u l y  1976 
J o ° ~ n ~ _ a p p o l n : e a  a. C ~ .  ~ t t e e  .on t h e  Repor ted Decl ine  In  t h e  Mathem~lca~ P r e p a r a t i o n  
t -  o~u~en~nr .c~  uo~A_eg~a~e Ms~hemattcs.  This  C o : ~ t t e e  c o n s i s t e d  o f  t h r e e  ~ school  

~ c n ~ r s .  tU~V lG  ~ .  JoD318on~ Chairman o f  N$cole t  High School in  M t l ~ u k e e ,  ~ i s c o n s t n ;  

~_u~__rv_ .__~n ~noen,~x.~ Ar izona)? one two-year col lege teacher o f  mathem~tics (Bet ty J,  
o f  a t  the  o f  

~ u z v e r s z ~ y  o r  n_ous~on;, aria : n r e e  Tour-year  c o l l e g e  or  u n i v e r s i t y  t e a c h e r s  o f  
~uem~CSt~ere~La ,.. A~exanaereon,  Chairman o f  t h e  Department o f  Mathe~s t ics  a t  t h e  

U n i v e r s i t y  o f  San ta  C~ar&t ~ 0  8180 se rved  as Chairman o f  t h e  C c ~ t t e e  I Robert ) .  
~escham o f  Eekard Co l l ege  In  S t .  P e t e r s b u r g ,  F lor idA;  and Henry L. Alder  o f  t h e  Univers i ty  
o f  Ca l i f o rn i a~  Dav is , .  

As a f i r s t  s t e p ,  t h e  Ccmmtttee d e c i d e d  t o  o b t s ~  a l o t  o f  1n i caea ,  ion  on t h e  wide ly  
r e p o r t e d  d e c l i n e  i n  SAT 8Qore8 over  t h e  l a s t  f o u r t e e n  y e a r s .  In  t h i s  vork~ t h e  ~ l t t e e  
yes  g r e a t l y  a i d e d  by K a t h e r i n e  Lepton who a l s o  se rved  as a member o f  t he  Adwlsoz7 Panel  
on t h e  SAT Score D e c l i n e  a p p o i n t e d  i n  October  1975 by t h e  Co~ege  Entrance Exam/nation 
Board and c h s / r e d  by W i l l a r d  Wir t z ,  t h e  former S e c r e t a r y  o f  Labor, 

S~uce t h e  Adv i so ry  Pane l  on t h e  SAT Score Decl ine  yes charged ~ t h  t h e  r eepons ibLt£ t7  
t o  l o o k  i n t o  t h e  causes  o f  t h e  d e c l i n e ,  t h e  J o i n t  MAA-NCTM CoamLtttee f e l t  t h a t  i t  would 
be a d u p l i c a t i o n  o f  e £ f o r t  t o  do t he  same,and,  t h e r e f o r e  d id  not  pursue t h i s .  The 
Advieory Panel  has  i n  t h e  meant /me,  namely ,  on August 23~ 19770 p u b l i s h e d  i t s  r e ~ r t ,  
e n t i t l e d  "On F u r t h e r  Zxsmlna t£oa , "  which has been  g iven  a g r e a t  dea l  o f  p u b l i c i t y ,  

The Committee i n s t e a d  t r i e d  t o  de te rmine  how e o l l e s e  and u n i v e r s i t y  mathemat ics  
f a c u l t y  ae tua£~y p e r c e i v e  t h e  a b i l i t i e s  o f  r e c e n t  e n t e r i n g  f reshmen.  6cme evtdenOe on 
t h i s  was a v a i l a b l e ,  a t  l e a s t  f o r  a14vemtern c o l l e g e s ,  i n  t h e  r e p o r t  o f  P r o f e s s o r  Andrew 
S t e r r e t t  In  t h e  F e b r u s ~  1976 i s s u e  o f  t h e  TV0-YEAR COLLM~ ~ C 8  JOUID[AL. 

P r o f e s s o r  S t e r r e t t  had s e a t  a quewt lonnai~e  t o  mathemat ics  department  chairmen 
o f  67 fou r -yea r  co l leges and u n i v e r s i t i e s  i n  the midwest. Returns ~rre obta£ned f ~  
35 co l leges v t t h  enro l lment  ~ 500 to  3000 and f ~ m  nine un tye r l t t i aso  

In  response to  a q u e s t t ~  about the prepsrat toe o f  s t u d e n t ,  s ix teen e h e t z l ~  
repor ted  t h a t  students are lee8 ~ prepared nov thee they were tea yesFs sBo 0 tea 
thou~ht  students are b e t t e r  prepared, and nine thow~ht tha t  there i s  no appreciable change. 

An open-ended quest ion yes asked o f  chairmen: What top ics  ~ pre-oeleulue 
m a t h e m a t i c s  a r e  no t  s u f f i c i e n t l y  ve~l  unde r s tood  by s t u d e n t s  when t h e y  be~tn  t h e i r  
c a l c u l u s  c o u r s e s !  Almost h a l f  o f  t h e  r e s l ~ s e s  l n c l u d e d  t r i g o n o m e t r y .  L~0k o f  s b J ~ l t y  
t o  p e r fo rm  Impor t an t  a l ~ e h r a i c  m a n i p u l a t i o n s  was a c lose  second v l t h  s e v e r a l  s p e c i f i c  
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a l g e b r a i c  t o p Z c •  merit-toned on n u n e r o u s  o c c a s t o n • z  i n e q u a l i t i e s  ( 9 ) ,  s ~ • o l u t e  v a l u e s  
( 6 ) ,  mad g r a p h t z ~  ( 6 ) ,  

C o i n e £ d e n t a l ~ r ,  a S u r v e y  o f  t h e  C o n f e r e n c e  3oswd o f  t h e  Mathems t£c8£  S c i e n c e s  v8~ 
t o  a p p e a r  d u r i n g  t h e  p e r i o d  t h e  C o n m t t t e e  y e s  v o r k l n g .  Th£•  S u r v e y  a l s o  l n d t c a t e d  t h a t  
a d e c l i n e  i n  p r e p a r a t i o n  ha8 been  o h • e r r e d  by c o l l e g e  and  u n i v e r s 4 t y  i n s t r u c t o r •  end  
s t a t e d  t h a t  "a  h e a v y  m a j o r i t y  o f  m a t h e m a t i c a l  • c i e n c e  d e p a r t m e n t  h e a d s  r e p o r t  t h a t  
m a t h e a s t t c a l  t r s / n t n K  o f  u n d e r g r a d u a t e  • t u d e n t •  ha s  d e c l i n e d  r e c e n t l T ,  and  t h a t  t h e y  
a t t r i b u t e  t h e  d e • l i n e  t o  p o o r e r  8 e c o n d a r ~  s c h o o l  p r e p a r a t i o n  and 6 e n e r a l ~ y  w e a k e r  
m o t i v a t i o n  t o  s t u d y  m a t h e m a t i c • . "  The r e ~ o r t  g o e s  o n |  " o v e r  7 ~  o f  t h e  r e • p e n d e n t •  
r e p o r t e d  a r e c e n t  d e c l i n e  o f  s t u d e n t •  ) t r a i n i n g  and  a b i l t t y .  The m o s t  ccamoz~ 
e x p l a n a t i o n s  y o r e  p o o r e r  s e c o n d e r 7  s c h o o l  p r e p a r a t i o n ,  l o v e r  c o l l e g e  a d m i s s i o n  s t a n d a r d s ,  
and  s t u d e n t  l a c k  o f  i n t e r e s t  i n  o r  m o t £ v a t 4 o n  t o  s t u d ~  m a t h e m a t i c s . "  

EvezToue 4s a v s r e ,  l ms • u r e ,  o f  t h e  i n c r e a s e  n a t $ o n v t d e  ~n t h e  n t m b e r  o f  r e m e d i a l  
c o u r s e s  o f f e r e d .  The stone CR~S s u r v e y  a l • o  g i v e s  d a t a  on t h e  i n c r e a s e  ~n t h e  n ~ b e r  o f  
s t u d e n t s  nov  t a k i n g  r e n e d t a l  m a t h e m a t i c •  c o u r s e •  i n  c o l l e g e s ,  p a r t i c u l a r ~  i n  t h e  
tW>-yea r  c o l l e g e s .  The number  o f  s t u d e n t s  t a k i n g  a r i t h m e t i c  c o u r s e s  i n  f r o - y e a r  c o l l e g e •  
ha s  I n c r e a s e d  86~ s i n c e  1970 vh41e  o y e r a l l  e n r o l l m e n t  i n c r e a s e d  by  o n l y  60~ .  

The C c m n t t t e e  y e s  81•0  I n t e r e s t e d  i n  l e a r n i n g  how t h e  8kT • c o r e  d e c l i n e  i •  v i e w e d  
by  e l e : e n t a r y  and s e c o n d a r y  s c h o o l  t e a c h e r s .  M e e t i n g s  w i t h  t e a c h e r •  we re  s r r m a g e d  b y  
members o f  t h e  C o m n l t t e e :  t v o  i n  t h e  S a n t a  C l a r a  V a l l e y  i n  C a l i f o r n i a ,  one  i n  t h e  D s v l s ,  
C a l i f o r n i a ,  a r e a ,  one  i n  Hous ton  and one i n  S t ,  P e t e r s b u r g ,  Y l o r l d s .  A q u e s t i o n n a i r e  
y e s  s e n t  t o  t e a c h e r s  i n  t h e  Los A n g e l e s  and Mi lwaukee  a r e a s  a n d ,  i n  a d d i t i o n ,  when t h e  
C c m n t t t e e  met  i n  San Franc isco ,  i t  i n v i t e d  a g r o u p  o f  t e a c h e r s  i n  t h a t  a r e a  t o  i t s  
m e e t i n g .  T e a c h e r s  From l a r g e  m e t r o p o l i t a n  a r e a s  v e r e  c o n s u l t e d )  84 y e l l  a s  t e a c h e r s  
f rom s u b u r b a n  and  r u r a l  areas.  Many were s e c o n d a z ~  s c h o o l  t e a c h e r s ,  some v e r e  e l • r e e n t e r 7  
s c h o o l  t e a c h e r s ,  •cme v e r e  • u p e r y i s o r s  and • (me have  b e e n  p r o m i n e n t  I n  s c h o o l  c u r r t c u l m  
r e v i s i o n  and  I n  t e x t b o o k ,  v r t t l n K ,  f o r  e x a m p l e ,  S a r a h  H e f t i e r ,  F l o y d  Dovns)  a n d  C a l v i n  
C r a b i l l .  

The t e a c h e r s  v e r e  a s k e d  t h e  r e l i e v i n g  q u e • t i o n s :  
1)  What do you  p e r c e i v e  t o  be  t h e  p r i m • z 7  c a u s e •  For  t h e  d e c l i n e  i n  SAT s c o r e •  i n  

m a t h e m a t i c s T  
2)  What k i n d  o f  c u r r i c u l u m  do you  t e a c h  a t  p r e s e n t  I n  nuLthem~ttcsT 
3) what t e x t b o o k s  do you  u se  i n  y o u r  c o u r s e •  i n  m a t h e z u r t l c • T  
~) What c h a n g e s )  S t  any)  would  you  recommend i n  t h e  m a t h e m a t i c s  c u r r t c u l t m  t o  i m p r o v e  

t h e  p r e p a r a t i o n  o f  s t u d e n t •  f o r  c o l l e g i a t e  m ~ t h e m s t i c e ?  
5)  What do you  b e l i e v e  t o  be  t h e  p r o p e r  r o l e  o f  h a n d  c o • p u t • r •  i n  t h e  m ~ t h e m a t i c s  

c u r r i c u l u m !  
6)  Do you  b e l i e v e  more  horn•york s h o u l d  be  g i v e n  i n  m a t h e m a t i c s  t h a n  i •  n o v  g i v e n  i n  

y o u r  s c h o o l  o r  s h o u l d  t h e r e  be  l e s s  o r  a b o u t  t h e  eeme a s  g i v e n  novT 
7)  Do you  b e l i e v e  t h a t  c h a n g e s  s h o u l d  be  made I n  t h e  m ~ t h e m a t ~ c a l  p r e p a r a t i o n  o f  

p r o s p e c t i v e  e l e m e n t a r y  a n d / o r  s e c o n d • z 7  t e a c h e r •  ' o f  m a t h e m a t i c •  a n d ,  i f  s o )  v h s t  
change8  do y o u  reccem~nd?  

8) S h o u l d  anTth tnK be  done t o  I n p r o v e  t h e  m a t h e m a t i c S 1  backKrou=d o f  p r s ~ t i e t n K  
e l e m e n t a r y  a n d / o r  s e c o n d a r y  t e a c h e r s ,  a n d ,  i f  SO, ~ a t )  

9 )  What v o u l d  you  l i k e  o u r  C c e m t t t e e  t o  r ecom=end  t o  tmln~0ve t h e  p r e p a r a t i o n  o f  
s t u d e n t s  f o r  c o l l e g i a t e  m s t h e = a t A c • T  

The r e u a r k s b l e  t h i n k  a b o u t  o u r  m e e t i n g s  v l t h  t e a c h e r s  v im t h e  t m i f o r m £ t y  o f  t h e  
o p i n i o n s  e x p r e s • e d  by  t h e  t e a c h e r • .  A n u s b e r  o f  t h e m e •  were  ccmaon t o  many o f  t h e  
d i  • cus a lone.  

Most t~acher8 we taJ~ed t o  agreed t h a t  a d e • l i n e  has occur red,  I r e c a l l  one 
q u e s t i o n :  "Do you  f e e l  t h e  e x s a s  t h a t  y o u  a r e  g i v i n g  a r e  a s  h a d  a s  b e r e t • T "  The 
t e a c h e r s  l a u g h e d ,  One s a i d :  "We l o o k  up o l d  exems - ve  d o n ) t  d s r e  g i v e  t h o s e  exams ,  w 
A n o t h e r  s a t d t  "We g e t  t h e  same f e e l i n g ,  Did X r e a l l y  g i v e  exams t h a t  h a r d  t h r e e  : r e a r s  
8Ko~ Did I rea.1..l¥ cover t h a t  mush s m t e r i a l  t h r e e  y e a r s  a~oT" I t  was c o n c e d e d  b:r t h o s e  
p r e s e n t  t h e t  t h e  s t u d e n t s  a r e  n o t  a s  c a p a b l e  o r  a s  m o t i v a t e d  t o d s ~  a n d  e x s m t n a t i o ~ e  mad 
c o u r s e s  h a v e  b e e n  v a t • r e d  dovn .  



The f o l l o v t n K  I s  a shor t  l £ s t  o f  poss ib le  causes f o r  the decl ine tha t  we heard f reu 
the  teachers .  Of course,  everyone csn con jecture  vhat the causes m:L~ht be, The 
Ccamtttee i s  not  cloAmtng t h a t  any o f  the f o l l o v t n s  are the causes but they a l l  are 
c e m e n t s  from t h e  t e a c h e r s  ve t a l k e d  t o .  As t h e  r e a d e r  v$11 g a t h e r  trcm t h e  f i r s t  f ev  
on t h e  l S s t ,  ve  R i g h t  have h e a r d  o t h e r  causes  had we t a l k e d  e x t e n s i v e l y  v t t h  p a r e n t s ;  
P o s s i b l e  c a u s e s  g i v e n  y o r e :  
1) P a r e n t s  have f a i l e d  t o  suppor t  t e a c h e r s  end t h e  s c h o o l s .  
2)  S t u d e n t s  a r e  no t  e n c o u r a g e d  £n t h e  home t o  do hcaevork and t h e r e ' s  l i t t l e  p o i n t  

Sn ans tKn tng  h ~ e w o r k  a n ~ o r e  because  t h e  s t u d e n t s  w i l l  not  do i t .  

3) S t u d e n t s  v o n ' t  do r i g o r o u s  york  and v o n ' t  spend t i l e  on a problem t f  t h e  p r o b l e a  
i s  h a r d .  

h) S t u d e n t s  d o n ' t  yo rk  ha rd  because  a shy  a re  no t  I n t e r e s t e d  in  going t o  c o l l e g e  s a u c e r s .  
. ~ o n g  t h o s e  who a r e ,  t h e r e ' s  no l o n g e r  much concern because  i t  i s  ea sy  t o  g e t  i n t o  
c o l l e g e  nov .  C o l l e s e s  need  s t u d e n t s .  

~) S~uden t s  no l onger  h a t e  t o  go t o  c o l l e s e  t o  avoid  t h e  d r a f t .  
6) Work-s tud~ p r o s r a a s  t a k e  s t u d e n t s  avay f~on c o l l e g e  p r e p s r a t o r ~  academic p r o s r e a s .  
7) T e l e v i s i o n  has  b r o u s h t  about  a deemphasts  on v r t t t e n  ecmaunica t ton  so t h e  s t u d e n t s  

c a n ' t  r e a d  v e i l  and cannot  l e a r n  aS y e l l  from t e x t s  as t h e y  d i d  In  t h e  p a s t .  
8) Grade i n f l a t i o n  has  conwlnced  s t u d e n t s  t h e y  no l o n g e r  need t o  work ha rd  f o r  good 

srades ,  
9) Econom/c c o n d t t $ o n s  f o r c e  s t u d e n t s  t o  be more J o b - o r i e n t e d ,  l e s s  i n t e r e s t e d  in  

S~adeL1. C Cotwse8. 
10) ~ some schools s tudents take etKht  classes a d~7 and t h a t ' s  too many, 
11) Students comnon~ out c lass and there  ts  nothtnK t h a t  can be done about i t  since 

t h e r e  l s  no he lp  given b~ the  parents ,  
12) With t h e  d e c l i n e  £n t h e  Sl~oe p r o s r a n  t h e r e  i s  l e s s  i n t e r e s t  i n  s c i e n c e  and a z t h R R t i C S .  
13) C u r r t c u l u a  changes  i n  t h e  s c h o o l s  have emphasised " r e l e t ~ n t "  h i ~ h - J ~ t e r e s t  a r ea s  s 

l e s s "  S c i e n c e  and m a t h e m a t i c s .  
l ~ )  There  i s  l i t t l e  emphasis i n  t h e  c u r r t o u l u a  on f o r a u l a s ,  t ab les  or  s k i l l  In  ca l cu la t i on  

s ince the re  i s  a vtdespread f e e l i n g  t ha t  hand ca lcu la to rs  or  computers v t ~  do i t  a l l o  
15) Col leses and u n t T e r s t t t e s  are admi t t i ng  students v l t h  less  and less nsthes~t toe sad 

o f£er tnK htKh school courses in  co l l ege .  Why should students take the courses in  
h t t h  s c h o o l  when.  i f  the)" n e e d  t h e  c o t w s e s ,  t h e y  can t a k e  t h e  conr ses  i n  e o l l e s e  and 
g e t  c o l l e s e  c r e d £ t  f o r  t h e e ?  

16) S t u d e n t s  v a n t t n s  t o  g e t  i n t o  p r e s t t s e  s choo l s  aT0id e x t r a  aa theBa t$cs  cour ses  
b e c a u s e  i t ' s  s a f e r  t o  t a k e  e a s i e r  c o u r s e s  and get  h i g h e r  s r a d e s .  

17) There  has  been  t o o  much t h e o r y ,  t o o  l i t t l e  p r a ~ t t c e  in  t h e  c u r r i c u l t m .  
18) There  has  been  t o o  much v o c a b u l a r y ,  no t  enough eaphas t s  on problem s o l v i n g .  
19 ) The re  has  been  a deemphasts o f  word prob lems .  
20) Tex tbooks  have  r e q u / r e d  a r e a d i n g  l e v e l  t o o  h igh  f o r  t h e  s t u d e n t s .  
21) Too many t o p i c s  have been  c rovded  ~nto t h e  h t s h  school  c u r r t c u l u e  f o r c i n ~  t h e  

t e a c h e r  t o  c o v e r  l i g h t l y  sc~e  t a p o r t a n t  t o p i c s  and t o  cm/t  o t h e r  v a l u a b l e ,  b a s t e  t o p i c s .  
22) Some t e a c h e r s  do n o t  p r e p a r e  ade~u~te]~y or  t h e y  are  theamelves  I n a d e q u a t e l y  t r a i n e d .  
23)  P r o ~ r m  f o r  t h e  r e t r a i n i n g  o f  t e a c h e r s  a r e  i n ~ d e q u s t e .  In  p a r t i c u l a r ,  no t  e n o c h  

a p p r o p r i a t e  s u b j e c t  m a t t e r  c o u r s e s  a r e  a v a i l a b l e  i n  t h e  c c l £ e ~ e s  end ~ i v e r s t t t e s .  
And f l n a l l y  ve  ca se  t o  one o f  t h e  c e m e n t s  t h a t  b rou4ht  about  t h e  q u / e k e s t ,  a c ~ t  

e n t h u s i a s t i c  e x p r e s s i o n s  .of s ~ n t  t r ~  o t h e r  t e a c h e r s :  s t u d e n t s  s e t  poor  ~lvJL~ 
t r o ~  g u i d a n c e  c o m a s e l o r s .  S t u d e n t s  a r e  t o l d ~  aeeo rd ln~  t o  t h e s e  t e s e h e r s ~  no t  t o  c o n t i n u e  
m s t h e m ~ ; i c s  c o u r s e s  b e c a u s e  t h e y ° r e  ha rd  end a i 4 h t  p u l l  4ram Oaeos ~rs4e  a v e r a 4 e .  

There  were  o t h e r  c a u s e s  eWr~este4 bu t  t h l s  11s t  S£vee m o f  t h e  ~ n o n  o f t e n  
h e a r d .  ~ o f  t h e s e  same r e a s o m  h a ~  been ]Put f o r t h  t o  e x ~ t s ~  t h e  ~ eeo~e d e c l i n e .  
I t  I s  n o t  e a s y  t o  see  what one a l s h t  s u s s e s t  t o  overcome a l l  o f  t h e s e  p=~ble~s i n  t h e  
s c h o o l s  and I n  t h e  h=ne .  The C c ~ a l t t e e  l l k e d  one o f  t h e  s u f ~ e s t l o n s  aa4s  vhen we asked 
what  ou r  Co l in / t r ee  c o u l d  do about  t h e  d e c l / n e .  I t  was: wChan~ s o e i Q | "  N~ybe t h a t ' s  
e x a c t l ~  vh~t  n e e d s  t o  be done ,  bu t  t h e  ~ m l t t e e  d ld  no t  t ee1  up t o  t h e  t a s k .  We d i d  
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feel t h a t  ve  had t o  t r y  something0 however0 because  t h e  t e a c h e r s  we t a l k e d  w i t h  
c o n s i s t e n t l y  exp re s sed  feelAnKs of concern  and,  i n d e e d ,  u rgency .  One, I r e c a l l ,  s a i d :  
" I f  you t h i n k  your  c o l l e g e  s t u d e n t s  a re  bad now wat t  u n t i l  you ge t  t h i s  c r o p ' "  

The Ccemtt tee  made two recommendations which w i l l  be r e p o r t e d  on i n  t h e  nex t  i s s u e  
o f  t h e  N e w s l e t t e r .  

W~,~ D_~_STRIB~TION IN CALIFORNIA OF "THE ~ IN HIGH SCHOOL" BROCHU~, 

by Jane  Day o Cha / r ,  Math D e p t . ,  Col lege  o f  Notre  IMmet Belmont CA 9~002 
Member, Execu t ive  Comni t tee ,  Nor thern  C a l i f o r n i a  Seo t t on  o f  MAA 

The Nor thern  C a l i f o r n i a  Sec t i on  o f  t he  MAA has r e p r i n t e d  the  e x c e l l e n t  pamphlet  
"The Math i n  High School y o u ° l l  Need f o r  Col lege"  and w i l l  d i s t r i b u t e  t h e s e  i n  bu lk  
t o  h igh  s choo l s  in  t h e  S e c t i o n . .  The C a l i f o r n i a  Math Council0 C~C ~ u n i t y  C o l l e g e s ,  
and the  Southern  C .a l i fo rn ta  s e c t t o a  o f  MAA have a l s o  c o n t r i b u t e d  toward  t h e  p r i n t i n g  
c o s t .  Joe  Noffman, D i r e c t o r  o f  t h e  Math Unit  o f  t h e  S t a t e  Department o f  E d u c a t i o n ,  w i l l  
do an i n i t i a l  m a i l i n g  in  September 19T8. Hof f~an ' s  l e t t e r  w i l l  go t o  each math c h a i r -  
person i n  a p u b l i c  h igh  school  and w i l l  ask t h a t  person  t o  c o n t a c t  t h e  head  c o u n s e l o r  
and PTA P r e s i d e n t  t o  dec ide  t o g e t h e r  t h e  b e s t  w~7 t o  d i s t r i b u t e  t he  pamphle ts  t o  you th  
and p a r e n t s  i n  t h e i r  s choo l .  Then t h e y  can w r i t e  t o  me f o r  t h e  n~mber o f  c o p i e s  t h e y  need0 
and I ~ l l  d i s t r i b u t e  them as long as t h e y  l a s t .  

Changing t h e  s u b j e c t ,  hut  not  much: t h e r e  t8 ano the r  MAA/NCTM pamphlet  which needs  
v ide  d i s t r i b u t i o n  t o  h igh  school  math t e a c h e r s :  "Reccamendations f o r  t h e  P r e p a r a t i o n  o f  
high school students for College Mathamatics Courses". This specifies what topics in 
a l g e b r a ,  t r i g o n o m e t r y  and a n a l y t i c  g e a s e t r y  a r e  needed .  This  i s  e s p e c i a l l y  h e l l t f u l  f o r  
deslKntng a f o ~ h t y e ~ r  math Bourse t o  fo l l ow  Algebra  I I ,  as t h e r e  i s  c o n s i d e r a b l e  
v a r i a n c e  in  t h e  t o p i c s  i n c l u d e d  in  books a v a i l a b l e  f o r  such a c o u r s e .  

Both t h e s e  pamphlets  can be o b t a i n e d  tn  l i m i t e d  q u a n t i t i e s  f r c a  MAA, 1529 18th S t .  M 
N.W., Washington,  D.C. 20036. 

woWS,, ' SCL~TISTS ROSTER 

Last  y e a r  t h e  N a t i o n a l  Sc ience  Foundat ion  suppor ted  a p i l o t  V i s i t i n g  Women 
S c i e n t i s t s  Program in  vhAch ~0 women s c i e n t i s t s  v i s i t e d  110 h igh  s choo l s  a c r o s s  t h e  
coun t ry .  Based on the  success  o f  t h e  pLlo t  program, a n ~ b e r  o f  s choo l s  have r e q u e s t e d  
l i s t s  o f  w ~ e n  s c i e n t i s t s  who might  be w i l l i n g  t o  meet w i th  t h e i r  s t u d e n t s .  Women 
s c i e n t i s t s  who wish t o  be i n c l u d e d  In a r o s t e r  t o  be r e l e a s e d  t o  s choo l s  shou ld  send t h e  
f o i l , r i n g  i n f o r m a t l u n  t o  Ms. Carol  P l a c e ,  Research  T r i a n g l e  I n s t i t u t e ,  Box 1219~o 
Research TrtanKle Park ,  North CArolina 22709 by Janua ry  310 1979| 

8) 
Respondents should  omit any In fo rma t ion  t h e y  do not  wish t o  have r e l e a s e d .  

1) n--e; 2) aai l ing addreas£ 3) telephone nmber~ 
~) type of science (biologicale physical, enginenrins, aathe:st ies, social seienee)~ 
5) spectlqc science f i e ld  (e.g.,  bacteriology0 ~echan£cel enKtneertng); 
6) ht4~aest degree eLrnedj 
7) type of eaplo3~ent (academic, non-profi t  orgeninstion, prof i t -asking 

o r g a n l s s t l o n ,  government)  
r a c e  o r  e t h n i c  back&round. 



-8- 

ANNA JOHNSON PELL WHEELER 1 1883-1966: part 2 of 2 
by Louise S. Grinstein, Kingeborough Community College, and Paul J. Campbell, 
Beloit College rights reserved by the authors 

Research: Linear algebra and integral equations 

Anna Pe11 Wheeler's work [1-11] centers around linear algebra of infinitely many varia- 

bles. Her interest in it derived from its applications to differential and integral 
equations; but, although her training had been mainly in analysis, she also pursued 
algebraic results for their own sake. She began her career when functional analysis 
was beginning to be developed. In its spirit, she investigated functional equations of 
various kinds. 

Her Ph.D. thesis is divided into two parts [3,4]: the first develops the theory of 
biorthogonal systems of functions, independent of its connection with differential and 
integral equations; the second applies the theory to integral equations, a red-hot field 
at the time. 

If {u i} and {v i} are subsets of L 2, the class of Lebesgue square integrable 
functions on an interval [a,b], then {u i} and {v i} form a blorthogonal system iff 
fu i v 4 = 1 if i = J and 0 otherwise, where the integration is from a to b. Each 
of {~i }, {v i} is referred to as an adJolnt system of the other. Biorthogonal systems 
were introduced by R. Murphy in 1833; E. Schmidt in 1905, and G. D. Birkhoff in 1908, 
showed that they arise as the solutions of naturally associated ("adJolnt") pairs of 
integral, respectively dlfferentlal, equatlons. 

In [3] Anna gives necessary and sufficient conditions for associating an adJolnt sys- 
tem with a system of linearly independent functions, gives conditions for a generalized 
p r i n c i p a l  a x i s  t h e o r e m  f f s  = f v i f u i s  to h o l d ,  and c l a s s i f i e s  b l o r t h o g o n a l  sys t ems  
i n t o  e q u i v a l e n c e  c l a s s e s .  The s e c o n d  r e s u l t  p r o v e s  i m p o r t a n t  i n  [ 4 ] ,  where  i t  a f f o r d s  an  
expansion theorem for functions in terms of solutions to an integral equation. The ira- 
p o r t e n t  f e a t u r e  o f  t h e  e q u i v a l e n c e  c l a s s e s  i s  a o n e - t o - o n e  c o r r e s p o n d e n c e  w i t h  l i n e a r  
operators T: L2 ÷ L Z s a t i s f y i n g  f f l  T ( f 2 )  = f f 2  T ( f l )  and f f  T ( f ) =  0,  w i t h  
T (u  i )  v i .  Each T i n  t u r n  c o r r e s p o n d s  t o  a p o s i t i v e  d e f i n i t e  l i m i t e d  q u a d r a t i c  form 
i n  i n f i n i t e l y  many v a r i a b l e s ,  so  t h a t  t h e  f u n c t i o n s /  e q u a t i o n  f = ~T(f)  has  a s o l u t i o n  
e x a c t l y  when t h e  q u a d r a t i c  f o r m  c o r r e s p o n d i n g  t o  T has  an e i g e n v a l u e .  

The r e a s o n  t h e  o p e r a t o r s  T i n t e r e s t e d  Anna i s  t h a t  c e r t a i n  ones have  a d i r e c t  b e a r -  
i n g  on i n t e g r a l  e q u a t i o n s .  Anna i s  c o n c e r n e d  w i t h  t he  l i n e a r  i n t e g r a l  (o r  Fredholm) 
e q u a t i o n  o f  t h e  s e c o n d  k i n d  u(s )  = fCs) + x f K c s , t )  uCt) d r ,  where  f and K a r e  known 
c o n t i n u o u s  f u n c t i o n s ,  ~ i s  a p a r a m e t e r ,  and t h e  u ~ n o w n  i s  a c o n t i n u o u s  f u n c t i o n  u. 
(Her  t h e o r e m s  a l s o  c o v e r  t h e  more g e n e r a l  c a s e  o f  L ~ f u n c t i o n s . )  The f u n c t i o n  K i s  
known as  t h e  k e r n e l  o f  t h e  e q u a t i o n ,  and t h e  e q u a t i o n  i s  homogeneous i f  f = O. Taking  
up a t e c h n i q u e  s u g g e s t e d  by  L i o u v i l l e  and d e v e l o p e d  by  Neumun  and V o l t e r r a ,  Fredholm 
c o n c e i v e d  o f  t h e  e q u a t i o n  as t h e  l i m i t i n g  fo rm o f  an n × n l i n e a r  s y s t e m  o f  a l g e b r a i c  
e q u a t i o n s  as  n ~ ®. C r ~ r ' s  r u l e  t h e n  s u g g e s t e d  to  him the  form o f  t h e  s o l u t i o n  to  
t h e  i n t e g r a l  e q u a t i o n  ; t h i s  was i n  1900, when Anna was i n  c o l l e g e .  FredholuL s u c c e s s  
s t i r r e d  H £ 1 b e r t  to  l o o k  i n t o  i n t e g r a l  e q u a t i o n s ,  and t h e  n e x t  i0  y e a r s  saw H i l b e r t  l e a d  
h i s  s t u d e n t s  - -  i n c l u d i n g  Anna - -  i n t o  t h e  f i e l d .  

H i l b e r t  r e f o r m u l a t e d  F r e d h o l a ' s  a n a l o g y  by r e p r e s e n t i n g  u ,  f and K i n  te rms  o f  an 
a r b i t r a r y  c o m p l e t e  o r t h o s o n a l  s y s t e m  o f  f u n c t i o n s .  A p u r e l y  f o r m a l  s u b s t i t u t i o n  mad 
e q u a t i n g  o f  c o e f f i c i e n t s  l e a d s  to  t h e  i n f i n i t e  l i n e a r  s y s t e m  x i + ~ ~ j  xj = f i  w i t h  

t ,  j i n  N, w h e r e  t h e  x 4 a r e  t h e  " F o u r i e r "  c o e f f i c i e n t s  o f  u r e l a t i v e  to  t h e  o r t h o  8-  
o n a l  s y s t m a ,  as  a r e  t h e  l~i ~ and f t  f o r  K and f .  K ~ l b e r t  sad  S e h n i d t  i n  1904-1905 
e u p l o y e d  p r o p e r t i e s  o f  s y l l ~ t r i c  m a t r i c e s  t o  p rove  s p e c i a l  r e s u l t s  f o r  a l ~ e r n e l  t h a t  i s  
s y m m e t r i c ,  t h a t  i s ,  K ( s , t )  = K ( t , s )  f o r  a l l  s , t  i n  [ a , b ] .  I n  p a r t i c u l a r ,  t h e  h o m o p n -  
e o u s  i n t e g r a l  e q u a t i o n  i s  s o l v a b l e  f o r  a t  l e a s t  on r e a l  ~, c a l l e d  an e / g e n v a l u e  o f  K; a l l  
c o t m t a b l y  many e i g e n v a l u e s  o f  K a r e  r e a l ,  and t o  each t h e r e  c o r r e s p o n d s  a f i n i t e  number o f  
o r t h o g o n a l  s o l u t i o n s  ( a l g e n f u n c t l o n s ) ;  and ( t h e  e x p a n s i o n  theorem)  any f u n c t i o n  r e p r e s e n t a b l e  
as  f ( s )  = f K ( s , t )  g ( t )  d t ,  f o r  some g,  can be expanded i n  an a b s o l u t e l y  and u n i f o r m l y  con-  
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v e r g e n t  s e r i e s  o f  o r t h o g o n a l  e l g e n f u n c t i o n s  w i a s  f ( s )  = ~ - w i ( s  ) f f w I .  B i o r t h o g o n a l  
s y s t e m s  and o p e r a t o r s  a l l o w e d  Anna t o  e x t e n d  t h e s e  r e s u l t s  t o  a w i d e r  c l a s s  o f  k e r n e l s ,  i n -  
c l u d / n g  wha t  a r e  now known as  s y m m e t r i z a b l e  o n e s .  

P a r t i c u l a r  o p e r a t o r ~  s i n g l e d  ou~ f o r  m e n t i o n  i n  [-4] i n c l u d e  T ( f )  = f ,  
T ( f )  = f - ( p  f p f ) /  fp (p i n  L ' ) ,  and  T ( f )  = ~ K ( s , t )  f ( t )  d t .  The f i r s t  o f  t h e s e  
c o r r e s p o n d s  p r e c i s e l y  t o  t h e  E i l b e r t - S c h m i d t  t h e o r y  f o r  s y ~ t r l c  k e r n e l s .  Anna u s e s  
t h e  s e c o n d  i n  [1]  t o  s o l v e  an  i n t e g r a l  e q u a t i o n  w i t h  s i d e  c o n d i t i o n ;  t h e  o p e r a t o r  t r a n s -  

. forms it to an equivalent equation with symmetric ~ernel. The third is used in [4], and 
in slightly greater generality in [2], to yield the results on symmetrizable kernels : If 

L is a kernel for which M(s,t) = T s L(s,t) = fK(s,r)L(r,t) dr is symmetric, then 
L itself has all the desirable properties mentioned above for a sylnetrlc kernel. 

[6] is the keystone of her other papers. It generalizes the results of [4] to the 
context of Lnflnlte linear algebraic systems, and the methodology is the same: to use 
a biorthogonal system of functions to reduce a given system of equations to one with a 

!~e 
trlc matrix of coefficients. The main theorem was already announced in 1910: Let 
a l i~ted_metrlx for which there is a positive definite limited symmetric matrix 

r suc~  t n a l  AT__IS. s y m m e t r i c ;  t h e n  A h a s  a nonempty  s e t  o f  e i g e n v a l p e s ,  a l l  o f  w h i c h  
e t e a - .  h e r e  l l m l t e d  means t h a t  A a p p l i e d  t o  a v e c t o r  o f  f l n l e ~  ~ z - - n ~  ¢ , ~ - - ~ - -  

t h a t  t h e  sum o f  t h e  s q u a r e s  o f  i t s  componen t s  i s  f i n i t e )  y i e l d s  a n o ~ e r  s u ~  " ( ~ = " ~  
r e a d e r  may e n j o y  t h e  e x e r c i s e  o f  p r o v i n g  t h e  a n a l o g u e  f o r  f i n i t e  m a t r i c e s . )  T h i s  r e s u l t  
f i n d s  a p p l i c a t i o n  i n  [7] i n  c o n n e c t i o n  w i t h  t h e  Radon i n t e g r a l ,  i n  [8]  c o n c e r n i n g  a p a r -  
t i c u l a r  p a i r  o f  l i n e a r  s y s t e m s  i n  two p a r a m e t e r s ,  and  i n  [9]  t o  e s t a b l i s h  a d i r e c t  
c o r r e s p o n d e n c e  be tween  l i n e a r  a l g e b r a  e q u a t i o n s  and  l i n e a r  d i f f e r e n t i a l  s y s t e m s  o f  t h e  
s e c o n d  o r d e r ,  as  w e l l  as  i n  h e r  s t u d e n t  M. C. G r a y ' s  t h e s i s  on s i n g u l a r  d i f f e r e n t i a l  
e q u a t i o n s .  

A n n a ' s  r e m a i n i n g  p a p e r s  a r e  more i s o l a t e d :  [5]  i s  f l a w e d  by a f a l s e  lemma, [ I 0 ]  
investigates the spectrum of a special real matrix, and [II] patches-up an-algorithm 
of Van Vleck's for calculating the GCD of two polynomials. Each of the papers [1,8,9, 
10] was followed by thesis work in the same area by her students L. Guggenb~l, M. 
Buchanan, M. C. Gray, and O. M. Hughes, respectively. A few other papers were presented 
by Anna but remained unpublished. Most to be regretted is that her Colloquium Lectures 
did not reach print. The lectures, on quadratic forms in infinitely many variables and 
their applications, summarized and surveyed the broader scene in which her own research 
had played a part for 20 years. 

R e s p o n s i b i l i t y  and reco~n~tlon 

Anna was active in both the American Mathematical Society and the Mathematical Associa- 
tion of America. In the former organization she was appointed to the Board of Trustees 
(1923-24) and then was elected to the Council (1924-26). In 1926 the Association invited 
her to serve on a three-person committee to select the winner of the first Chauvenet prize 
for excellence in mathematical exposition. She was active in the Philadelphia Section 
of the Association, serving as its chairman (1943-44). 

Her professional achievements did not go unnoticed. In 1921, the third edition of the 
American Men of Science starred her name, indicating that she was considered prominent 
among American mathematicians. She received honorary doctorates from the New Jersey 
College for Women (now Douglass College of Rutgers University) in |932 and Mount Holyoke 
College in 1937. In 1940 she was one of the hundred American women acclaimed by the 
Women's Centennial Congress as having succeeded in careers not open to women a century 
before. 

Her teaching continued to draw accolades. She gave generously of her time, her money, 
and herself to her students. Needy students would often receive copies of books she 
claimed she no longer used. (New copies would appear forthwith on her shelves). She 
would take graduate students with her to "O.E.D.", where she provided them with needed 
encouragement and necessary research time. Students felt free to talk to her about 
problems of all kinds that troubled them. Typical of their reactions are the following 
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excerpts from letters: 

"I was deeply impressed by your interest in your students and 
even more by your feeling for mathematics." 
(scrapbook letter--Vera Ames Widder, 1948). 

or 

"I hope I will be able to pass on to some of my students a bit 
of the feeling for mathematics which you have given yours." 
(scrapbook letter--Annita Tuller Levine, 1948). 

Having personally experienced the intense frustrations of being a woman mathematician, 

Anna tried to prepare her students for the realities of life that would face them. 
Hence, she exposed them to many professional meetings at surrounding colleges and uni- 
versities. As one student expressed it: 

"I like to recall the many meetings to which you took us and 
the advice and direction you gave us for entering into the 
meetings on an equal basis with the men instead of getting 
into a corner for a little hen party." (scrapbook letter-- 
Vera Ames Widder, 1948}. 

Many of her students went on to successful careers as university professors and mathe- 
matical researchers. 

As an administrator, Anna worked to enhance the national reputation of the Bryn Mawr 
mathematics department. Despite financial exigencies, she tried to create an atmosphere 
for students and faculty in which there was ample opportunity for professional growth 
and development as well as for free interchange of Ideas. In the words of one of her 
colleagues: 

"I shall always look back in those years with deep gratitude 
that the opportunity was given me to share them with you. 
You never wavered. The shrine of mathematics didn't need 
any apologies. There was no compromlslng. There was work 
to be done and you kept the path free from pitfalls and blind 
alleys. 

You know,--when It comes right down to it,--you have not 
only been a mathematician and mathematics teacher,--you have 
been a sort of Institute for Advanced Study." (scrapbook let- 
ter--Gustav A. Hedlund, 1948}. 

During her tenure as chairperson Anna was instrumental in offering professlonal and politi- 
cal asylum at Bryn Mawr College to the eminent German-Jewlsh algebraist Amalie EmmyNoether. 
Realizing that a woman of the caliber of Noether would have little or no interest ~er se 
in teaching conventional undergraduate mathematics, Anna strove to get her an appointment 
in which she would be free to do research and consult wlth advanced graduate students. A 
group of students was then organized who were qualified to take part in such advanced al- 
gebraic seminars. Anna laid plans to use Noether In an exchange of graduate mathematics 
courses between Bryn Mawr and the University of Pennsylvania. 

The two women, each famous in her own right, were not only professional colleagues but 
also became close friends. They shared a common love of mathematics as well as a mutual 
understanding of the problems faced by female mathematicians in Germany. Unfortunately, 
Noether's association with Bryn Mawr College was relatively short-llved. She d i e d  unex- 
pectedly in 1935, following surgery, less than two years after her arrival in America. 
The Bryn Mawr uo~munlty as a whole, and Anna in partiuular, was deeply shocked by her death. 

Anna retired in 1948. Many of her students, colleagues, and friends contributed re- 
membrance letters to a scrapbook presented to her at a testimonial dinner. In 1964 a 
mathematics graduate seminar room was set up at Bryn Mawr College and named after her. 
Retirement for Anna, however, did not mean complete withdrawal from matheuatlcs. As long 
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[2] 

[3] 

[4) 

[5) 

[6] 

(7) 

[8) 

[9] 

[10] 

[11] 

as she was physically able, despite recurring severe bouts of arthritis, she attended 
mathematical meetings. She also travelled, spending most of her summers at "Q.E.D." 
Throughout her life she always enjoyed the out-of-doors. Bird-watching, hiking, fishing, 
wild flowers--all of these gave her great pleasure. She also kept in touch with many of 
her students, taking great pride in their achievements. 

She suffered a stroke early in 1966 and died a few months later on March 26th, at the 
age of eight-two. According to her wishes, she is buried in the Lower Merion Baptist 
Church Cemetery at Bryn Mawr beside Alexander Pell. A memorial service was held at Bryn 
Mawr College in which she was eulogized by a colleague, John Oxtony, as well as by a for- 
mer graduate student, Ruth Stauffer McKee. 

The biography of Anna Johnson Pell Wheeler is of interest not only because she was 
a great mathematician, but also because it highlights many of the problems still faced 
by women mathematicians today. It continues to be very difficult for women to reconcile 
their own needs and desires for professional fulfillment with the roles that society tries 
to superimpose upon them. The difficulties Anna encountered, in getting well-paying po- 
sitions, and in achieving lasting recognition, are stlll very real challenges today. 
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DATA ON WOMEN IN S C I E N T I F I C  RESEARCH: P a r t  

by B e t t ~  M. V e t ,  e r r  Execu t ive  D i r e c t o r ,  S c i e n t i f i c  Manpover C ~ i s s t o n  

EMPLOYMENT SETTINGS 

R e s e a r c h  i n  Acadeni. ~ c I n s t i t u t i o n s  

More t h a n  h a l f  (53~) o f  tt~e U,S, b a s i c  r e s e a r c h  e f f o r t  i s  performed i n  academe 
i n s t i t u t i o n s ,  and t h i s  l e v e l  has  been r e l a t i v e l y  cons t an t  over  t h e  pa s t  s i x  y e a r s . -  
In  J a n u a r y  1976,  230,500 s c i e n t i s t s  and e n g i n e e r s  were employed f u l l - t i e  a t  c o l l e g e s  
and u n i v e r s i t i e s ,  up from 22~,800 a y e a r  e a r l i e r °  The ~ 9 0 0  women i n  t h i s  group a r e  
15 .6~ o f  t h e  t o t a l .  A v a i l a b l e  d a t a  show t h a t  ~ , ~ h 9  o f  t h e s e  a c a d e m i c a l l 7  employed 
s c i e n t i s t s  and e n g i n e e r s  (19~) a r e  engaged p r i n c i p a l l y  !n  r e s e a r c h  and d e v e l o I ~ e n t  
bu t  do n o t  t e l l  us w h e t h e r  t h a t  p r o p o r t i o n  i s  d i f f e r e n t  f o r  wc~en t han  f o r  men. 2 

Gradua te  s t ~ i e n t s  a r e  a s i g n i f i c a n t  f r s ~ t t o n  of  t h e  s c i e n t i f i c  and e n g i n e e r i n g  
r e s e a r c h  work f o r c e  i n  academic  i n s t i t u t i o n s ,  making up hh~ o f  t h e  t o t a l  ntmbers in  
t h e  academic  r e s e a r c h  work f o r c e  i n  Januaa W 1975. 3 (Tables  6 and 7) The i r  p r o p o r t i o n  
o f  t h e  t o t a l  e f f o r t  i n  t ime  i s ,  o f  c o u r s e ,  much l e s s  because  t h e y  a r e  working 
p a r t - t A m e  i n  r e s e a r c h .  By f l e l d  o p r o p o r t l o n a t e l ~ r  n o r ,  s t u d e n t s  t han  f a c u l t y  were 
p e r f o r m i n g  r e s e a r c h  i n  e n g i n e e r i n g ,  P ~ y s t c a l  and env i ronmenta l  s c i e n c e s  t s o c i a l  
s c i e n c e s  and p s y c h o l o g y  w i t h  p r o p o r t i o n a t e l y  fewer  i n  t h e  ma themat i ca l  and l i f e  
s c i e n c e s .  U n f o r t u n a t e l y ,  t h e s e  d a t a  a r e  no t  a v a i l a b l e  by sex° 

In  197~, t h e r e  v e r e  52,600 v ~ e n  e n r o l l e d  fu l l - tAme i n  g r a d u a t e  s c i e n c e  
d e p a r t m e n t s  i n  a t o t a l  f u l l - t i m e  g r a d u a t e  e n ~ Z l m e n t  o f  210,700 f u l l - t i e  s c i e n c e  
and e n g i n e e r i n g  s t u d e n t s ,  Baking  women o n l y  about  o n e - f o u r t h  o f  t h e  t o t a l  o f  a l l  
g r a d u a t e  s t u d e n t s  i n  s c i e n c e  and e n g i n e e r i n g °  Whether yemen, i n  t h e  same p r o p o r t i o n  
as  men.  have r e s e a r c h  a s s i s t a n ~ s h t p s  or  a r e  o t h e r w i s e  p r i m a r i l y  i n v o l v e d  i n  r e s e a r c h ,  
we do n o t  knov ,  s i n e s  t h e  a v a i l a b l e  s t & , A n t i c s  do not  p rov ide  t h e s e  d a t a  bT sez .  
1976 t 40,200 g r a d u a t e  s t u d e n t s  ve r e  employed p a r t - t i e  in  r e s e a r c h  and development .  
We do no t  have  t h i s  n tmber  b roken  out  b 7 sex ,  

the 1T.lO0 in ,elon  in ITT  (up 
t h r e e  p e r c e n t  o v e r  1 9 T k ) ,  t h e  p r o l ~ r t £ o n  o f  I m m m a  a l s o  I s  n o t  k n m m .  ~ m w w .  

f i s c a l  y e a  r 1976,  26.5Jg o f  h e y  : role  s c i e n c e  d o ~  mmrdmm t h a t  :¥esr J4)dtested 
p l a n s  f o r  p o s t d o c t o r a l  appo in tmen t s  as d id  2 T , ~  of  women in  t h e s e  f i e l d s .  I An 
e q u a l  p r o p o r t i o n  ( s~ou t  20~ o f  each sex)  a l r e a d y  had l o c a t e d  such appoin tments  b7 
t h e  tame t h e i r  Ph.D.  vas  r e c e i v e d ,  Thus,  we s i g h t  ass , I s ,  t h a t  t h e  p r o p o r t i o n  o f  
women i n  p o s t d o c t o r a l  p o s i t i o n s  among a l l  t a A r l y  new d o e , o r a t e s  i s  no t  s J 4 m i f t e a n t l 7  
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Tab le  6 : 

Source :  

Number of scientists and engineers primarily engaged in research and 
development in universities and colleges by field of specialization: 

January of selected years 

National Science Foundation, NSF 77-310 

[ In  thousands  ] 

Field of specializa'tlon :- I1965" 1969 
All fields . . . . . . . . .  

E n g i n e e r i n g  . . . . . . . . . . .  
P h y s i c a l  and envl ronmenta]  

s c i e n c e s  . . . . . . . . . . . .  

Chemis try . . . . . . . . . .  
Physics . . . . . . . . . . . .  
O ther  .............. 

DLsthematics ........... 
Life sciences ......... 
Social sciences and psy- 

chology ............. 

140.0 47.1 

4.2 5.0 

5.9 7 .0  

2 .3  2 .9  
2.1 2.4 
1.5  1 .9  

.9  1.7 
Z5.0 28.3 

4.0 5.2 

1971 1973 1974 1'975 
48 .3  46 .6  ,. 47.4 5 0 . 0  

4.8 

7.3 

2.6 
2.4 
2.3 

1.4 
30.4 

4.2 

5.0 

7.9 

2.8 
2.5 
2.7 

1.3 
28.0 

4 .4  

4".9" 

8.3 

3.0 
2.5 
2.8 

1 .5  
28.0 

4.7 

4 . 8  

8.1 

2 .8  
2 .4  
2 .9  

1 .5  
30 .6  

5 . 0  

1976 
51.0 

4.7 

8.6 

2.9 
2 .4  
3.2 

1.6 
30.8 

5 .3  

Table  7 : 

Source :  

Number o f  g r a d u a t e  s t u d e n t s  engaged p a r t  time i n  r e s e a r c h  and deve lopment  
by f i e l d  o f  s p e c i l i z a t i o n :  J anua ry  o f  s e l e c t e d  y e a r s  

N a t i o n a l  Sc i ence  F o u n da t i on ,  NSF 77-310 

[ In t housands  ] 

Field of specialization Lg{ 
All fields ......... 27. 

Eng inee r ing  . . . . . . . . . . .  6. 
P h y s i c a l  and envlronmentad 

s c i e n c ~  . . . .  . . . . . . .  8 .  

Hathemat l c s  . . . . . . . . . . . .  
L i f e  s c i e n c e s  . . . . . . . . .  8. 
S o c i a l  s c i e n c e s  and p s y -  

cho logy  . . . . . . . . . . . .  3. 

1969 
35.8 

7.9 

10.6 
1.6 

10.0 

5.7 

1971 1973 1974 1975 1976 
37.2 34 .6  36.9 " 39.7  4 0 . 2  

8.9 8.4 9.4 1 1 . 1  11.0 

10.5  8.8 9.2 9.0 9 .2  
1 .5  1.5 1.5 1 .4  1 .3  

11.2 10.5 10.7 10.8  11.4  

5 .1  5 .4  6 .2  7 .4  7 .3  

d i f f e r e n t  from t h a t o o f  men, S ince  wce~n e a r n e d  l ~  o f  s c i e n c e  and e n g i n e e r i n g  
d o c t o r a t e s  in  19T~. u we might  assume t h a t  a b o u t  l ~  o f  t h e s e  p o s t d o c t o r a l  a p p o i n t e e s  
( abou t  2 .~00)  were vomen~ and t h a t  pe rhaps  a t b / r d  o f  them were engaged in  r e s e a r c h .  

E x p e n d i t u r e s  f o r  r e s e a r c h  and deve lopment  a re  h i g h l y  c o n c e n t r a t e d  in  a few 
u n i v e r s i t i e s .  The l e a d i n g  20 u n i v e r s i t i e s  i n  s e p a r a t e l y  funded R & D e x p e n d i t u r e s  
a c c o u n t e d  f o r  36~ o f  t o t a l  R & D spendinK i n  1977~ and t h i s  shows l i t t l e  change s i n c e  
1 9 7 0 /  The p r o p o r t i o n  o f  w ~ e n  mnong f U l l - t ~ e  employed s c i e n t i s t s  and e n g i n e e r s  i n  
t h e  t o p  19 i n ~ t i t u t i o n s  in  R & D e x p e n d i t u r e s  I s  shown in  Te~le  8 .  While t h e  
p r o p o r t i o n  Of w ~ e n  ~ o n K  s c i e n t i s t s  and e n g i n e e r e  i n  t h e s e  s c h o o l s  r a n g e s  f r a n  3 .2~  
s t  Texas Afd~ t o  26°3~ a t  t h e  U n i m e r s i t y  o f  W~bingtonm t h e  p r o p o r t i o n  o f  women ~ o n g  
a l l  f u l l - t i m e  s c i e n t i s t s  and enKlnee r s  r e p o r t e d  by  t h e s e  c ~ b i n e d  i n s t i t u t i o n s  i s  a 
s u r p r i s i n g  1 7 . ~ ,  a p r o p o r t i o n  h ~ h e r  t h a n  w ~ e n e s  s h a r e  o f  ea rned  s c i e n c e  and 
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Table  8: 

Source  : 

NUMBER AND PERCENT OF WOMEN SCIENTISTS AND ENGINEERS (AS OF JANUARY, 
1976) IN NINETEEN UNIVERSITIES REPORTING LARGEST AMOUNT OF SEPARATELY 
FUNDED R & D EXPENDITURES 

1975-76 

N a t i o n a l  S c i e n c e  Founda t ion ,  NSF 76-328 and NSF 77-314 

UN.LV ~.sSITY TOTAL WOMEN % WOMRN 

. 

2. 
3. 
4. 

. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

~OTAL, 19 Instltutlo~s 

U. Wiscons in  - Madison 
Mass. I n s t .  o f  Tech.  
U.C. - San Diego 
U. Michigan  
U. Minneso ta  
S t a n f o r d  
U. Washington 
U.C. B e r k e l e y  
Columbia 
Cornell 
Harvard  
U.C. - Los Ange les  
U. Chicago 
U. P e n n s y l v a n i a  
Johns  Hopkins 
U. I l l i n o i s  - Urbana 
U.C. - San F r a n c i s c o  
Texas A & M 
U. Texas - Austin 

*Janu£ry 1975' 

2,568 624 
1,807 234 

880 85 
3,041 732 
2,801 456 
1,717 305 
2,146 564 
1,368 165 
1,289 250 
2,020 325 
3,090 429 
1~518 195 
1,355 247 
1,298" 208* 
1,929 288 
2,041 423 

914 233 
1,757 57 
1,603 307 

35,232 "6,127 

23.5 
12.9 
9.7 

24.1 
16.3 
17.7 
26.3 
12.1 
19.4 
16.1 
13.9 
12.8 
18.2 
16,0 
14.9 
20.7 
25.5 
3.2 

19.2 

17.4 

e n K t n e e r t n s  Ph.D.  ' s  d u r i : ~  t h e  p e r i o d  f r e t  1 9 5 0 - ~ 7 6  (10~). ~ i n  Table  9 ~ f i e l d ;  
h t K h e r  t h a n  t h e  ~ o i x ~ r t t o n  o f  women 8monk s c i e n t i s t s  end e n ~ i n e e r s  i n  t h e  l e sd tnK 50 
t n s t i t ~ i o n s  i n  R & D e x p e n d i t u r e s ;  and h l s h e r  t hen  the  pr0.port ton 8nong s e t e n t t n s  
and engLneers Ln. a l l  doctorate unLversLttes as oF January 1976 ( lh,9~) as shown £n 
Table I0. 

The p r o p o r t $ o n  o f  w ~ e n  amonE s c i e n t i s t s  and e n g i n e e r s  employed a t  c o l l e g e s  and 
u n i v e r s i t i e s  has  i n c r e a s e d  In  e v e r y  f i e l d  between 197h and 1976 as shown i n  Tables  
10 and 110 Tab le  10 g i v e s  t h i s  i n f o r m a t i o n  f o r  only t h e  l e a d i n g  20 d o c t o r a t e - g r a n t i n g  
u n i v e r s i t i e s  i n  employment o f  s c i e n t i s t s  and e n g i n e e r s ,  wh i l e  Table 11 i n c l u d e s  a l l  
t w o - y e a r  and f o u r - y e a r  c o l l e g e s  and u n £ w e r s t t l e s °  

An i n t e r e s t i n g  f i n d i n g  i s  t h a t  women make up s l a r g e r  p r o p o r t i o n  o f  t o t a l  s c i e n c e  
and e n g i n e e r i n g  employment In  the l a r g e s t  u n i v e r s i t i e s  in  employment o f  s c i e n t i s t s  and 
e n g i n e e r s  t h a n  i n  a l l  u n i v e r s i t i e s  as a whole (Table 10) ,  ~nd t h a t  t h e i r  p r o p o r t i o n  In  
d o c t o r a t e  g r a n ~  u n i v e r s i t i e s  I s  h i g h e r  t h a n  i n  c o l l e g e s  a~d u n i T e r s l t i e s  e ~ b i n e d  
(Tab le  11 ) .  F u r t h e r ,  when t h e  l e a d i n g  10, 20,  and 50 i n s t i t u t i o n s  in  employment o f  
s c i e n t i s t s  and e n g i n e e r s  a r e  examined s e p a r a t e l y  bT t~pe  o f  i n s t i t u t i o n  (Table 12) we 
f i n d  a h i g h e r  p r o p o r t t o ~  o f  women a t  i n s t i t u t i o n s  eBploylng t h e  l a r g e s t  nmabe~  o f  
e~Lenttsts and ~ ~  t ~  tm e l l  i n ~ l t u t i o n s  of the 8 i  t :~e at 811 publle 
alZ ~ t ~ t e  tnstl tu~$cms o and a t  4o~;o~ate ~ t : L ~  :b,rl;£tut;b~s. O~ the ~ baad, 
at inst:~tutton8 &Tanttng a master's or a bachelor 's degree as the h:lL~hest ~ t~ee ,  the 
la~o]~ort£on of  women i s  l e s s  a t  t h e  s choo l s  em~!o3rJJ~ t h e  mos~ s e l e D t i s t s  and enKtneer8 .  
This i s  r e a d i l y  e x p l a i n e d  a t  t h e  b a e h e l o r t s  l e v e l  when we no te  t h a t  t h e  U.S. Nava~ and 
M i l i t a r y  aoademles rank t~Lrst and seeo~d in emplo3aent of  sotent is tg and eaKtneers, sad 
i n c l u d e  ~ 1~ v ~ e n  i n  t h i s  employment° 
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Table 9: 

Source: 

Number and P e r c e n t  of  D o c t o r a l  Degrees  Gran~ed t o  Women, 
By F i e l d  and Decade,  1920-1975 

D o c t o r a t e  Records F i l e ,  N a t i o n a l  Resea rch  Counc i l  

1920-29 1930-39 1940-49 

No. g No, g No. g 
PHYSI6AL SCIENCES 247 7.6 442 6.6 406 5.0 

Math 51 14.5 115 14.8 89 10.7 
P h y s i c s  & Astron. 39 5.9 51 3.8 62 4.2 
Chemis t ry  141 7.3 254 6.4 223 4.2 
Earth Sciences 16 4.8  22 3.5 32 5.7 

ENGINE_RRING 2 .9 6 .7 7 .5 
LIFE SCIENCES 378 15.9 765 15.1 738 12.7 

B i o l o g i c a l  341 19.5 698 17.8 699 15.7 
Agricultural 8 2.2 ii 1.6 5 .6 
Medlcal 29 10.9 56 12.4 34 6.9 

SOCIAL SCIENCES 325 17.1 562 15,8 580 14.5 

1950-59 

No. % 
685 3.7 
113 5.0 
98 2.0 

443 4 .4  
31 1.9 
20 .3 

1318 9.1 
1174 11.8 

36 i.I 
108 8.1 

1510 11.0 

1960-69 
No. ~ g 

PHYSICAL SCIENCES 1,577 4.6 
Math .... 364 5. 7 
Physics & Astron. 213 2.2 
Chemistry 931 6.4 
Earth Sciences 69 2.0 

ENGINEERING 77 .4 
LIFE SCIENCES 3,078 11.6 

B i o l o g i c a l  2~739 15.1 
Agr±c turaf ' 1.4 
Medical 259 9.5 

SOCIAL SCIENCES I 3,604 14.3 

• i920-76 
1970-76 

No. Z 
2,579 7 .3  

726 8 .8  
384 3.7 

1,292 9 .6  

TOTAL 
No. % 

5,936 5.5 
1,458 7.7 

847 3.0 
3,284 6 .6  

177 
234 

5,692 
4,635 

272 
731 

8,710 

4,5. 347 
1.! 346 

16.4 11,969 
20.2 10,286 
3.8 412 

18.1 1,217 
21.6 15,291 

3.3 
0.6 

13.5 
16.8 
2.1 

13.1 
17.3 

At t w o - y e a r  i n s t $ t u t t o n s s  t h e  p r o p o r t i o n  o f  women among f u l l - t i m e  employed 
s c i e n t i s t s  and e n g i n e e r s  i s  s i g n i f i c a n t l y  h i g h e r  (20 ,h~)  t h a n  a t  d o c t o r a t e  g r a n t i n E  
i n s t i t u t i o n s  (15~)s bu t  even h e r e  I t h e  p r o p o r t i o n  i s  h i g h e s t  a t  t h e  s c h o o l s  o f  t h i s  
group t h a t  employ t h e  most s c i e n t i s t s  and e n g i n e e r s ,  

This  f~ndtng~ t h a t  excep t  f o r  m a s t e r * s  and b a c h e l o r S s  t n s t i t u t t o n s ~  a h i g h e r  
p r o p o r t i o n  o f  women a r e  in  t h e  s c i e n c e  and e n g i n e e r i n g  p o p u l a t i o n  i n  t h e  s c h o o l s  o f  
each c a t e g o r y  employing t h e  l a r g e s t  numbers o f  s c t e n t $ s t s  and e n g t n e e r s ~  might  seem 
t o  i n d i c a t e  t h a t  women a re  making b e t t e r  p r o g r e s s  i n  t h e  l e a d / n g  i n s t i t u t i o n s  i n  
r e s e a r c h  t h a n  in  t h e  l e s s  r e s e a r c h - o r i e n t e d  i n s t i t u t i o n s  o f  e&ch t y p e ,  However: i f  
t h i s  i s  t r u e  s i t  i s  e q u a l l ~  t r u e  t h a t  t h e  p r o p o r t i o n  o f  women among a c a d e m i c a l l y  
employed s c i e n t i s t s  and e n g i n e e r s  i s  s t i l l  h i g h e s t  a t  t w o - y e a r  i n s t i t u t i o n s  even 
though i t  i s  £ n c r e a s i n g  a t  d o c t o r a t e  g r a n t i n g  i n s t i t u t i o n s  f a s t e r  t h a n  a t  t h o s e  g r a n t i n g  
onl~ a b a c h e l o r e s  o r  a m a s t e r e s  d e g r e e .  

Among a c a d e m i c a l l y  employed s e t e n t l s t s  and e n g i n e e r s  in  1975~ 67.5~ o f  men but  
o n l y  63°8~ o f  vonen s c i e n t i s t s  and e n g i n e e r s  were employed a t  d o c t o r a t e  g r a n t i n g  
i n s t i t u t i o n s ;  11.7~ o f  men and 10.3~ o f  women a t  m e ~ t e r t s  i n s t i t u t i o n s ;  9 .9~ o f  men 
and 10,6~ o f  women a t  b a c h e l o r * ~ _ g r a n t l n g  i n s t i t u t i o n s ;  and 10,8S o f  men and 15~ o f  
yemen a t  t w o - y e a r  I n s t i t u t i o n s .  Au 
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Table I0: 

Source: 

FIELD 

TOTAL, ALL Sip FIELDS 36,653 5,916 

Proportion of Women Among Full-tlme Scientists and Engineers at 
D o c t o r a t e - g r a n t i n g  I n s t i t u t i o n s  by F ie ld  

N a t i o n a l  Sc ience  Foundat ion  - NSF 74-315, NSF 75-331, NSF 76-328 

20 Leading  I n s t i t u t i o n s  

JANUARY 1974 ' J~UARY ~975 " JANUARY" 1976 
TozAL~wd~ z wo~ TO~AL wo~" = wo~.~, zozA~ wo~ 

16.1 41.187 7.158 . . . . .  
ENGI~ KKRING 
PHXSZCAL SCIENCES 
EN ViRONME~AL SCIENCe. c 
MATHEMATICAL SCIENCES 
LIFE SCIENCES 
PSYCHOLOGY 
SOCIAL SCIENuK~ 

12.a  
1 7 7  . 3, 7 3,543~_ 65 1.8 4,825 

3,037 144 4.7 3,622 215 5.9 
897 45 5.0 1,160 80 6.9 

1,715 115 6.7 2~017 186 9.2 
21,150 4,526 21.4 22,614 5,190 23.0 
1,344 266 19.8 1,534 388 25.3 
4,968 755 15.2 5,415 922 17.0 

g WOHEN 
40,933-  7j316 17.9 
4,830 210 4.3  
3,564 255 7.2 
1,236 87 7.0 
2,069 210 10.1 

22,876 5,180 22.6 
1,488 418 28.1 
4,924 I 956 19.4 

50 LEADING INSTITUTIONS ALL INSTIT~'IONS 
• a anuar~ 1976 aa.,,.~] 1976- 

tOTAL WOMEN % W.U~ TOTAT. W ~  % WOM~Z.N 
TOTAL ALL S/E FIELDS 75,435 12,040 16.0 154,208 22.940 14,9 
ENGINEERING 8,302. 261 3.1 16,864 372 2.2 
PHYSICAL SCIENCES 6,975 417 6.0 15,498 944 6.1 
ENVIRONMENTAL 2,333 139" 6 . 0  4,764 243 5 .1  
MATHEMATICAL SCIENCES 4,153 394 9.5 - 10,393 ! , 0 5 0  i01.1 
LIFE SCIENCES L0,829 8,338 20.4 77.948 15,018 19.3 
PSYCHOLOGY 3,047 763 25.0 7,479 1,617 21.6 
SOCIAL SCIENCES 9,796 1,728 17.6 21,262 3.696 17.4 

Table Ii: Full-T~ume Sci~tlsts and Engineers Employed in Universities and 
Colleges by Fie ld o£ Employment and Sex: January 1974-76 

Source: National Science Foundation, NSF 76-321 

Toz~L 
FNf~T k'RRRS 

PHYSICAL SCI. 
Chemls ts 
Earth 
Physicls ts 
Other 

MATH.. SCI. 
r.XFE SCI. 

A S r t c u l t u r a l  
B:LoloBtca1 
Medical 

PSYCHOLOGISTS 
SOCTAL SCT. 

33,412 
14,075 
6,563 

10,870 
1,904 

22,157 
88,900 
12,781 
31,539 

Toz~ 
,, 

2_1_8,843 32.,,442 
22.764 ...... 339 

2,266 
1,358 

327 
395 
159 

2,822 
18.056 
1,461 
5,735 

1974 1975 
Wo~s x w0~ X WOmm 

14.8 
1.5 
6.8 
9.8 
5.0 
3.6 
8.4 

12.7 
20.3  
11.4 
18.2 

TOTAL WOMEN 
224,784 34,133 

22,579 369 
33,479 2,321 
13,826 1,431 

6,789 320 
10,941 387 
1,923 183 

22.392 2,925 
92.004 !8,557 
13,613 1,796 
33,490 6,374 

15.2 
1.6 
6.9 

10.4 
4.7 
3.5 
9.5 

13.1 
20.2 
13.2 
19.0 

230,539 
To z ~  

1976 

44.580 10.860 
14,957 3.188 
36,653 5,771 

24.4 44,901 10,387 23.1 

! 1 1 1  l l ; l t ] ! ; !  I , l tY~ !  
.2.2.4 .. 16.758 
1_6.6 40.870 

35.929 15.6 
22.799 447 2.0 
34,442 2,500 7.3 
14,172 1,521 10.7 

7,260 379 5.2 
10,867 402 3.7 

2,143 198 9.2 
23.081 3.093 13.4 
92.589 18.679 20.2 
12,963 1,417 10.9 
34,744 6,987 20.1 
44.8eaJ 10.275 22.9 
16.758' 3.977 23.7 

7.233! 17.7 
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Table 12: Number and P r o p o r t i o n  of Women Among Full Time Scientists and Engineers in the 
Leading Ten, Twenty, and Fifty Instltu~ions in Employment of Sclentlsts and 
Engineers, and in all Institutions by Type of Institution, January 1976. 

Source: National Science Fo~datlon, NSF 76-321 

Institu- 
tions 

Pub,ll.c 
P r i v a t e  
Doctora te  

ter's 
Ba~telor's 
2-Year 
&U 

I Top i0 
!Total [Women 
!22,26714,007 
117,93013,062 
24,07914,530 

3,432l 438 
1,849i 225 
2,6681 641 

4 0 , 1 9 7 ~ , 0 6 9  

l Top 20 I 
Z W lTotal lWomen l g W lTotal 
i8.0136,58816,348 1 17.3163,978 
17.1126,71514,556 I 17,i137,395 
18.8[4o,9931 7,316 I 17.8175j435 
12.81 5,6641 739 I 13"0110'621 
12.21 2,833[ 315 11.1[ 5,07'6 
24.0[ 4,070] 968 I 23.8[ 7=145 
17.6l 63.303l Z0,9041 17.21~1,373 

' Top 5b" . . . .  
Total jWomen Ig 

I 9,818115.3 
I7 , i j37 ,395 [ 5,898115.8 

112,04o ! 16.0  
I 1,460113.7 
I 682113.4 
I 1 ,677[23 .5  

17.2 1]01,373115,716 [15.5' 

ALL INSTITUTIONS 
~ota l  !Women ]Z W 
+1.62,1281 24.795 

68,4111 11.134 
154,208J 22,940 

26.3761 3,'702 
23,0311 3,798 
26,424l 5,395 

230,5391 35,929 

15.3 
16. A 
14.9 
14;0 
16.5 
20,4 
15.6 

This  fo l lows  t h e  p a t t e r n  o f  f a c u l t y  employment o f  wo~en by t y p e  o f  i n s t i t u t i o n ,  
and would seem t o  i n d i c a t e  t h a t  women s c i e n t i s t s  and e n g i n e e r s ,  l i k e  a l l  wcmen 
employed i n  academic i n s t i t u t i o n s ,  a r e  l e s s  l i k e l y  than  men in t h e  same f i e l d  tO be 
employed by u n i v e r s i t i e s  and more l i k e l y  t han  men t o  be employed i n  two-  and f o u r - y e a r  
c o l l e g e s .  I t  may a l s o  i n d i c a t e  t h a t  a s i g n i f i c a n t  fTac t i on  of women employed in  
u n i v e r s i t i e s  which perform the  most r e s e a r c h  a r e  no t  f a c u l t y  members bu t  may be 
employed on a non-permanent  b a s i s  as r e s e a r c h  workers  on sof~-money p r o j e c t s  o f  
o t h e r  f a c u l t y  mashers .  

U n f o r t u n a t e l y ,  t h e  q u e s t i o n n a i r e s  used fo r  t h e s e  sur~e¥s o f  s c i e n c e  and engtneer~u~g 
employment a t  academic i n s t i t u t i o n s  do not  r e q u e s t  any i n f o r a a t i o n  by sex excep t  an 
a c t u a l  "head count"  by f~eldo We cannot  s e p a r a t e  by sex t h e  degree  l e v e l s  o f  t h e s e  
employees ,  nor  do we know by sex t h e  p r o p o r t i o n  engaged p r t n c L p a l l ~  i n  t e a c h i n g ,  i n  
r e s e a r c h  and develol~nent or  in  something e l s e .  We cannot  s e p a r a t e  by sex t h e  f a c u l t y  
members from t h e  l a b o r a t o r y  a s s i s t a n t s .  We do not  know how each i n s t i t u t i o n  d e f i n e s  
" s c i e n t i s t s  and e n g i n e e r s " .  I s  t h e  woman t y p i s t  ~ t h  a b a c h e l o r ' s  deg ree  i n  b i o l o g y  
inc luded?  I s  t h e  t o t a l  s t a f f  in  a s c i e n c e  depar tment  ( i n c l u d i n g  s e c r e t a r i e s  and o t h e r  
s t a f f  p e r s o n n e l )  counted  as s c i e n t i s t s  in  t h a t  f i e l d ?  Does the  method o f  c o u n t i n g  
d i f f e r  fTcm one i n s t i t u t i o n  t o  t h e  o the r?  We do no t  know. However, we do know 
something about t h e s e  s c i e n t i s t s  and e n g i n e e r s  as s group.  

While no i n fo rma t ion  i s  a v a i l a b l e  by sex ,  71.1~ o f  a l l  f u l l - t i m e  s c i e n t i s t s  and 
e n g i n e e r s  employed a t  c o l l e g e s  and u n i v e r s i t i e s  i n  $976 h e l d  a d o c t o r a t e ,  2 ~  had a 
m a s t e r ' s  degree  and 7 . ~  a b a c h e l o r ' s  degree  o n l y .  ~ The p r o p o r t i o n s  among women 
may be d i f f e r e n t .  

:~o c u r r e n t  d a t a  a re  a v a i l a b l e  on f a c u l t y  by f i e l d  and sex ,  no r  i s  t h e  p r i n c i p a l  
a c t i v i t y  o f  s c i e n t i s t s  and e n g i n e e r s  i n  u n i v e r s i t y  employment a v a i l a b l e  by sex .  
Among a l l  f u l l - t i m e  employed s c i e n t i s t s  and e n g i n e e r s  a t  academ/e i n s t i t u t i o n s  in  
1976, 19~ a re  p r i n c i p a l l y  i n  l%hD and 75~ in  t e a c h i n g .  Among t h o s e  employed p a r t  r i b s ,  
11~ a r e  work~u~K p r i n c i p a l l y  in  R&D and 87~ a re  t e ~ c h i u g .  Data about  f a c u l t y  by f i e l d  
and sex would i n d / c a t e  ~ e t h e r  women i n  s c i e n c e  and e n g i n e e r i n g  have d i f f e r e n t  
p r o p o r t i o n a l  r e p r e s e n t a t i o n  on c o l l e g e  and u n i T e r s i t y  f a c u l t i e s  ( r e l a t i v e  t o  t h e i r  
share  o f  e a r n e d  d o c t o r a t e s )  t han  have women i n  o t h e r  f i e l d s .  I t  a l s o  m/ght  show 
whether  t h e  p r o p o r t i o n s  o f  women s c i e n t i s t s  and e n g i n e e r s  in  f a c u l t y  p o s i t i o n s  i n  
l a r g e r ,  r e s e a r c h - o r i e n t e d  u n i v e r s i t i e s  a r e  d i f f e r e n t  t h a n  in  s m a l l e r  o r  l e s s  
r e s e a r c h - o r i e n t e d  u n i v e r s i t i e s  or  c o l l e g e s .  We do not  know how many wo~en s c i e n t i s t s  
and e n g i n e e r s  a r e  p r i n c i p a l l y  pe r fo rming  r e s e a r c h  in  a c a d a t t c  set t ings,  I n f o m a t L o n  

o t h e r  s t u d i e s  i n d i c a t e s  t h a t  t h e  p r o p o r t i o n  o f  bo th  sexes e n g ~ e d  p r t n c i p a l l ~  
in research is  s t e l l a r ,  since the proport ion o f  v~aen sc ient is ts  and engineers l t s t l n ~  
b a s i c  o r  a p p l i e d  r e s e a r c h  as t h e i r  p r ~  a c t i v i t y  was s imi lar  t o  t h e  p r o p o r t i o n  
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among all d o c t o r a t e s  i n  1975 (Table h)  and  among all s c i e n t i s t s  and  e n g i n e e r s  a t  a l l  
d e g r e e  l e v e l s  i n  1974 ( T a b l e  2 ) .  However .  no  d a t a  a r e  a v a i l a b l e  t o  show t h e  n a t u r e  
o f  t h e i r  a p p o i n t m e n t s ,  s t a t u s ,  o r  r e s p o n s i b i l i t y  r e l a t i v e  t o  men.  

A l t h o u g h  n o  c u r r e n t  d a t a  a r e  a v a i l a b l e  t o  p r o v i d e  us  w i t h  c r o s s  t a b u l a t i o n s  by 
s e x  among a c a d e m i c a l l y  e m p l o y e d  s c i e n t i s t s  and  e n g i n e e r s  f o r  a cademic  r a n k .  s a l a r y .  
p r i n c i p a l  a c t i v i t y ,  f i e l d  o r  o t h e r  d e m o g r a p h i c  c h a r a c t e r i s t i c s  t h a t  wou ld  a l l o w  
c o m p a r i s o n  o f  men a n d  v a n e n ,  we have  some i n f o r m a t i o n  o f  t h i s  t y p e  f o r  F a l l  1972 .  
Among 3 6 . 0 0 0  f u l l - t ~ m e  e m p l o y e e s  a t  a c a d e m i c  i n s t i t u t i o n s  who were  e n g a g e d  i n  
o r g a n i z e d  r e s e a r c h  i n  t h e  f a l l  o f  1972 .  1 1 . 0 0 0  (30~) were  f a c u l t y ,  1 . 9 0 0  (5~)  were  
t e a c h i n g  o r  r e s e a r c h  a s s i s t a n t s  and  2 0 . 0 0 0  (56~)  were  " o t h e r  p r o f e s s i o n a l s " .  Among 
t h e  f a c u l t y  g r o u p ,  o n l y  13~ were  wemen,  b u t  25~ o f  t h e  r e s e a r c h  and  t e ~ h i n g  
a s s i s t a n t s  w e r e  w ~ e n  a n d  26~ o f  t h e  " o t h e r  p r o f e s s i o n a l s "  were  women. The 
" o t h e r  p r o f e s s i o n a l s "  g r o u p  i s  n o t  d e f i n e d .  
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NDqS FK~R ~ CO~CI IRDmERS 
'by s . '   ea, High S c h o o l  M a t h e m a t i c s  T e a c h e r s  

One o f  t h e  h i g h l i g h t s  o f  my s c h o o l  y e a r  h a s  been  t h e  e x p e r i e n c e s  I ' v e  had  a s  a r e -  
s u l t  o f  s p e a k i n g  a b o u t  women i n  l a t h e l a t i c s - - p a s t ,  p r e s e n t ,  and f u t u r e .  In  November ,  
a s  a member o f  a p a n e l  a t  t h e  ATMNE ( A s s o c i a t i o n  f o r  T e a c h e r s  o f  M a t h e m a t i c s  i n  New 
E n g l a n d )  m e e t i n g  i n  P o r t l a n d ,  Ma ine ,  I r e c e i v e d  : a n y  i n ~ i r £ e s  a b o u t  ANN and many p o s i t i v e  
r e s p o n s e s  t o  a v a r i e t y  o f  t h e  m a t e r i a l s  p r e s e n t e d .  I n  March,  I s o l o ~  a t  t h e  ATCNIC 
( A s s o c i a t i o n  o f  T e a c h e r s  o f  M a t h e m a t i c s  i n  C O n n e c t i c u t }  c o n v e n t i o n  i n  New Haven.  T h i s  l e d  
t o  a d a y  o f  p r e s e n t a t i o n s  a t  Norwich  F r e e  Academy,  Norwich ,  C o r m ~ t i c u t ,  f o r  s t u d e n t s  and 
l a t e r  f o r  t e a c h e r s  and g u i d a n c e  c o u n s e l o r s .  In  May I spoke  a t  Framingham S o u t h  High S c h o o l ,  
F r a m i n g h a m ,  M a s s . ,  t o  s t u d e n t s  and t e a c h e r s  and a t  Newton,  M a s s . ,  t o  c o l l e a g u e s  o f  mine  
f r o m  a l l  d i s c i p l i n e s .  R e s p o n s e s  have  b e e n  g r a t i f y i n g !  I ' m  e x c i t e d  a b o u t  t e l l i n g  p e o p l e  
a b o u t  o u r  " r o o t s ' ,  o u r  e x p e r i e n c e s  p a s t  and  p r e s e n t  o f  " i n t e g r a t i o n  and d i f f e r e n t i a t i o n ' ,  
and  t h e  f a c t  t h a t  I s e e  no " l i m i t s  m f o r  women i n  m a t h e m a t i c s !  
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by Ruth Rebekka S t r u i k  

An AWM pane l  was h e l d  a t  t h e  Apr i l  281 1978 mee t ing  o f  t he  Rock~ Mountain S e c t i o n  
of  t h e  Mathemat ica l  A s s o c i a t i o n  o f  America i n  Rapid C i t y ,  South Dakota.  The t o p i c  wms 
how t o  encourage  wonen s t u d e n t s  t o  t a k e  more mathemat ics  c o u r s e s .  The p a n e l i s t s  were 
Bever~7 Gimmestad (Metro S t a t e  C o l l e g e ,  Denver) 0 Jack Hodges (CU, Boulder )0  and Ann 
Paps (Abraham Lincol~  High School ,  Denver)° I was modera to r .  There  were about  t e n  
people  i n  t h e  aud ience  out  o f  a t o t a l  r e g i s t r a t i o n  o f  about 70° U n f o r t u n a t e l y ,  s e v e r a l  
i n t e r e s t i n g  mathen&t ica l  t a l k s  c o n f l i c t e d  wi th  t h e  AWM p a n e l .  

We a l s o  had an AWM t a b l e .  
L a u r e l  Rogers ,  an AWM member, was e l e c t e d  P r e s i d e n t - e l e c t  o f  t h e  Rocky Mountain 

S e c t i o n .  Jack  Hodses,  who i s  a l s o  an AWM member, i s  t h e  next  P r e s i d e n t  o f  t h e  S e c t i o n °  
Regarding f u t u r e  AWM a c t i v i t ~  in  Colorado,  I f e e l  we ought no t  have an AWM mee t i ng  

a t  t h e  next  Rocky Mounts/n Sec t ion  meet ing  i n  May, 1979. A t a b l e  can be a r r anged°  
Urging wonen t o  speak as p a r t  o f  t h e  r e g u l a r  program and g e t t i n g  women e l e c t e d  o r  
appo in ted  t o  p o s i t i o n s  w i t h i n  t h e  Sec t ion  seems a b e t t e r  use o f  t ime  and e n e r ~ .  

by J u d i t h  Oacobs, Chs / rpe r son ,  S t e e r i n g  Committee APMEG&W 

A new o r g a n i s a t i o n ,  t he  A s s o c i a t i o n  fo r  t h e  Pr,--__otion o f  the  N ~ h e m a t i o s  E d u c a t i o n  
o f  G i r l s  and Wclen (APMEG&W), was formed dur ing  t h e  N a t i o n a l  Council  o f  Te&chers o f  
Mathematics annual  meet ing  in  A p r i l ,  1978. I t s  major  goa l  i s  t o  t a k e  p o s i t i v e  a c t i o n  
aimed a t  r e v e r s i n g  t h e  t r e n d  o f  avoidance  o f  m a t h e s ~ t i c s  emong g i r l s  and women i n  
e l e R e n t a r y  and seeondsa7 s choo l s .  Membership dues a r e  $2 .00 |  c o n t r i b u t i o n s  a r e  welcome.  
Make cheeks payable  t o  APMEG&W and send t o :  APMEG&W, c /o  Educa t ion  Depar tment ,  George 
Mason U n i v e r s i t y ,  ~ 0 0  U n i v e r s t t ~  D r i v e ,  F a i r f a x  VA 22030° 

AMERICAN MEN AND WOMEN OF SCIENCE 

The definitive collection of scientific biographical information, AMERICAN MEN AND 
WOMEN OF SCIENCE, is now in its |4th revision. The Physical and Biological Sciences 
Section of the new edition will be published in the fall of 1979 with an estimated 
130,000 entries. 

Scientists in the physlcal, biological and mathematical sciences who have been pro- 
filed in previous editions of AMWS will receive forms on which to review and revise their 
entries during the fall and winter of 1978. Those who have moved since preparation of 
the last edition in 1976 should send address changes to the editors immediately. 

Nomination of eligible scientists not now included in the directory is invited. 
There is no charge or obligation to buy involved with listing. Selection is based on 
attainment of the following criteria: 

1. Achievement, by reason of experience and training, of a stature in 
scientific work equivalent to that associated with the doctoral de- 
gree, coupled with presently continued activity in such work~ 

or 
2. Research activity of high quality in science as evidenced by publi- 

cation in reputable scientific journals; or, for those whose work 
cannot be published because of goverrmental or industrial security, 
research activity of high quality in science as evidenced by the 
judgment of the individual's peers; 

or 
3. Attainment of a position of substantial responsibility requiring 

scientific training and experience to the extent described for 
(I) and (2). 

Send nominations and address changes to The Editors, American Men and Women of Science, 
P. O. Box 25001, Tempe, Arizona 85282. 
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by  J u d i t h  Q. L o n g y e a r ,  Wayne S t a t e  U n i v e r s i t y ,  D e t r o i t ,  MI k8202 

One o f  t h e  s t a n d a r d  e x c u s e s  f o r  t h e  s m a l l  number  o f  women on a ma th  f a c u l t y  As 
" v e r y  few women a p p l y  h e r e " .  T h i s  i s  a d i f f i c u l t  c l a i m  t o  d i s p u t e  f rom t h e  o u t s i d e ,  
s i n c e  m o s t  d e p a r t m e n t s  r e K a r d  t h e i r  f i l e s  a s  t o o  p r i v a t e  f o r  a r o v i n g  r e p o r t e r * s  e y e s ,  
T h u s ,  my d i s c u s s i o n  i s  b a s e d  on  3 y e a r s  o f  a c t u a l  e x p e r i e n c e  w i t h  my own i n s t i t u t i o n s '  
f i l e s  a nd  a summer s p e n t  d i s c u s s i n g  t h e  f i l e s  o f  t h e i r  i n s t i t u t i o n s  w i t h  men and  women 
whom I r e g a r d  a s  r e a s o n a b l y  o b j e c t i v e .  T h e r e  w e r e  e i g h t  s c h o o l s  i n v o l v e d ,  a l l  l i s t e d  as  
" s t r o n g "  o r  b e t t e r  i n  t h e  MAA l i s t i n g s ,  and  a l l  b u t  one were  u r b a n .  

I n  e v e r y  c a s e ,  t h e  p e r c e n t n g e  o f  w ~ e n  a p p l y i n g  i s  a b o u t  3~ - n o t  6~ or 10~, as  
w o u l d  seem r e a s o n a b l e  f rom t h e  p e r c e n t a g e s  o f  f e l a l e  g r a d u a t e s .  These  a r e  n o t  J u s t  t h e  
o n e s  whose  f i l e s  a r e  s e r i o u s l y  c o n s i d e r e d ,  b u t  t h e  whole  i n i t i a l  g r o u p  o f  a p p l i c a n t s .  
P e r h a p s  we m u s t  a s k  o u r s e l v e s  why t h e  p e r c e n t a g e  i s  so l o w ,  r a t h e r  t h a n  J u s t  d i s m i s s  
this cl~ as so much waffle, 

The p e o p l e  w i t h  whom I s p o k e  w e r e  a l l  c o n c e r n e d  a b o u t  t h e  p a u c i t y  o f  f e m a l e  
applicants, and had msm,7 contradictory explanati0Bs. 

1 )  Women a r e  a f r a i d  t o  a p p l y  a t  m a j o r  u n i v e r s i t i e s .  
2 )  Women w i l l  o n l y  work  w h e r e  t h e i r  h u s b a n d s  have  J o b s .  
3)  Women a r e  a f r a i d  o f  c i t i e s .  
~)  Women d o n ' t  w a n t  t o  b e  s t u c k  i n  t h e  c o u n t r y ,  
5) W©aen won't move a w s y  f~ -c l  h~. 
6) Women w o n ' t  work  n e a r  home.  
7) Women get p r e g n a n t  and  aren't i n t e r e s t e d  any m o r e ,  

A l l  o f  t h e s e  s o u n d  r i d A c u l o u s  t o  some p e o p l e  and  lame s o u n d  r i d i c u l o u s  t o  a l l  p e o p l e ,  
b u t  nobody:  h a s  g i v e n  me a c o n v i n c i n g  e x p l a n a t i o n  f o r  what  c e r t a i n l y  s e a s  t o  be  a low 
p e r c e n t a g e  of a p p l i c a n t s .  

C o u l d  we p l e a s e  h a v e  an  o p e n  f o r u m  on t h i s  q u e s t i o n T  We can't h o l l e r  v e r y  
effectively about the small percentage o£ women currently being hired (at all levels) 
unless we san either refute the claim that "wmry few w0men ~ here" or change the 
b a s i s  f o r  i t .  

OF POSSIBLE INTEREST 

TABS: Aids for Ending Sexism in School is a quarterly journal concentrating ex- 
clusively on practical classroom aids for challenging sexism in school. Produced by a 
group of feminist teachers, writers, and editors, TABS serves educators in all fields, 
K-12. It regularly features classroom posters and mini-posters, lesson plans and awareness 
exercises, textbook reviews, cartoons, resource reviews, news items, and readers t ideas. 
Feature articles on projects and people focus on ideas that readers can adapt for use in 
their own schools. One-year subscriptions (4 issues} are $8.50 by personal check and 
$17.00 by institutional check (outside U.S., add $2.00). Order from TABS, 744 Carroll St., 
#IJ, Brooklyn, NY 11215. 

Susanne Culler, Math Faculty at Santa Barbara City College, and L o i s  Phillips, 
Tri-Counties Program Director of Antioch University/West, have developed a curriculum using 
an affectlve or "confluent" approach to math anxiety. Using the "F~ucatlon of the Self" 
~el (Gerald Weinsteln, Mandala Press, Amherst, Mass.), they have organized a four-session 
workshop which can easily be expanded into a full-semester college or contlnuir~ educatlon 
course. The curriculum uses a behavioral desensitizlng approach to ellmlnate mental blocks 
and release anxiety in situations which involve computational skills, Ioglcal problem 
solving, geometric relationships/measures, and abstract patterns and systems. Remediation 
in these areas through games, puzzles, and "hands-on" projects is the mathemst~cal content. 
Role play, guided fantasy, relaxation, and personal sharing are the psychological oom%~ent. 
For more information, write: Susanne Culler, Santa Barbara City College, 721 Cliff Drive, 
Santa Barbara, CA 93109. 
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Due to the  p r e s s i n g  amount of  work, Margaret  Munroe i s  i n  he r  o f f i c e  a t  l e a s t  f i v e  hours  
of  every day,  Monday through Thursday. She i s  a l s o  t h e r e  some F r idays ;  c o n s e q u e n t l y ,  
i f  you f a i l  to r e a c h  h e r  on a F r iday ,  p l e a s e  ca l l  aga in  on Monday. 

JOB ADS 

Institutional members of AWM receive two free ads per year. All other ads are 
$5.00 apiece and must be prepaid. The vacancies listed below appear in alphabetlcal 
order by state. All institutions advertising below are Affirmative Actlon/Equal 
Opportuni ty  employers .  

U n i v e r s i t y  of  Connec t i cu t .  Dept. o f  Math o f f e r s  S p e c i a l  y e a r  in  Logic ,  1979-80. Need 
cand ida t e s  w i t h  r e s e a r c h  r eco rds  i n  Recurs ion  Theory o r  Model Theory. Also opening  f o r  
s e n i o r  p o s i t i o n  i n  Math Dept. Candidates  should  h a v e  o u t s t a n d i n g  r e s e a r c h  & demons t ra t ed  
l e a d e r s h i p  i n  t h e i r  f i e l d .  Send c u r r i c u l u m  v i t a e  & r e f e r e n c e s  to P r o f e s s o r  Joseph Land~n, 
Head, Dept. o f  Mathematics,  Univ. o f  Conn.,  S t o r r s ,  Ct.  06268. 

Mass. Inst. of TechnoloKy, Dept. of Math, Cambridge, MA 02139. 
(1) 1 - 3 Asst. Professorships. Qualifications: superior ability as a research mathema- 
tician, demonstrated effectiveness as a teacher & at least 2 years of postdoctoral experience. 
(2) C. t L. E. Moore Instructorshlps in Mathematics are open to postdoctoral mathematicians. 
Appts. are for 1 year, renewable for 1 add'l year. Salary $16,500. Appllcatlons due by 
12/30/78. Send reference forms direct to M.I.T. c/o Pure Math. Coum~ttee, Rm 2-263. 
(3) Statistics: 1 or 2 vacancies for Instructor or Asst. Professor are expected in Fall, 
1979. PhD in Statistics preferred. Write to H. Chernoff, M.I.T., for application forms. 
(4) Limited no. of postdoctoral instrnctorshlps are available in fleld of Applied Mathe- 
matics. Two year appts, are based on 8uperlo~ research potential. Final decisions will 
be announced by 3/15/79. Write to Com®alttee on Applied Mathematics, Room 2-345. 

SUNY a t  Buf fa lo .  Opening fo r  Chairman of  Mathematics .  Leadersh ip  of  about  40 f a c u l t y .  
SUNY/Buffalo has 25,000 students including 80 math graduate students. Send vitae & nJames 
of 2 or 3 referees to Professor H. Segal, 109 Cook Hall, SUNY/Buffalo, Amherst, N.Y. 
14260 by January I0, 1979. Also Dept. of Statistics: 3 openinK8 for Asst. Professor 
in Sept., 1979. We have strong interest in recent PhD's with specializations in inference, 
sampling, time series and applied probability. Send curriculum vitae & 3 letters of 
recommendatlon to Willard H. Clat~orthy, Dept. of Statistics, SUNY/Buffalo, 4230 Ridge 
Lea Ed., Amherst, N.Y. 14226. 

Northern State College, Aberdeen, S.D. Opening for Asst. Professor of Mathematics. PhD 
in Math required. Send resume & 3 letters of reco~endation by Nov. i, 1978 to Dr. Russell O, 
Brock, Dean, Division of Arts & Sciences, Northern State College, Aberdeen, S.D. 57401. 

Ohio S t a t e  U n i v e r s i t y .  Openings a t  a l l  p r o f e s s i o n a l  r anks .  App l i can t s  f o r  J u n i o r  p o s i t i o n s  
should have s I K n l f l c a n t  r e s e a r c h  accompl ishments .  Also need ma themat i c i ans  working i n  
Numerical A n a l y s i s ,  P a r t i a l  D i f f e r e n t i a l  Equat ions  a Appl ied Mathena t i c s .  P l e a s e  send 
applications & resumes to Prof. Joan R. Leltzel, Dept. of Math, 231 W. 18th Ave., Columbus, 
Ohio 43210. 

O r e ~ n  S t a t e  Univ. Dept.  o f  Computer Sc i ence .  Assoc.  P r o f e s s o r ,  t e n u r e  t r a c k .  Phd i n  
Computer Sc i ence  r e q u i r e d .  Send p e r s o n a l  v i t a e  by 11/15/78 to Cur t i s  R. Cook, Dept.  o f  
Computer Science, Oregon State Univ., Corval l is,  Oregon 97331. 

Or, e ~ n  S t a t e  Univ. Dept.  o f  Computer Sc i ence .  Occas iona l  I n s t r u c t o r s h i p  p o s i t i o n s  a r e  
open dur ing  78/79. These a r e  t e n p o r a r y ,  p a r t - t l m e  as need a r i s e s .  P l e a s e  c o n t a c t  Robert  A. 
Short, Chun., Dept. of Computer Science, Oregon State Univ., Corval l is,  Oregon 97331. 



ASSOCIATION FOR WOHEN IN MATHEMATIC8 
MEMBERSHIP APPLICATION 

The Ain4neubershlp yea r  I s  October I to  
October 1. 

Name and 
Address mm s u e u a l  

, IndlvJ.duel $10.00 
, - - m - m m m m m ~ J ~  

Family $12.50 

I n s t £ t u t £ o n a l  a f f111a t lon ,  I f  any 

Hake checks 
payable to :  

Re t i r ed ,  S tudent ,  Uneuployed $5.OO 

T~s t£ tu t toua l  $25.OO (Two t r e e  e d v e r t i s e u e n t s  
In ~ e  ~ l e t t e r )  

t i 

Cont r lbu t lnS  Member $20.00+ 

ASSOCIATION FOR W(X4EN IN HATHEHATICS 

end mat1 to • Assoc la t lon  for  Women I n  148thematic8 
c/o Department of  Hathenatlc8 
Welles ley Col lese ,  Wel les ley  HA 02181 

Assoc£atlon for Women In J4athemstlcs 
c/o Department of I thenmtlce 
We! l es ley  Col[ese 
WellesZe~L~ ~A02181 
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