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pH made free and easy. 
The easy part is getting the vast American Scientific Products 

electrochemistry instruments and and VWR Scientific Sales and 
Service network. And 
when you specify 
Altex, you're getting 
products from 
Beckman, the people 
with the knowledge 
and experience in pH. 

The free part is 
our Handbook of 
Applied Electro- 
chemistry. This 128- 
page guide tells you 
what you need to 

supplies. That's because the know about pH, ion-selective 
Beckman line of Altex and oxygen measurements. 
electrochemical This book a 

products is 
distributed through 

will make it easy for you to 
select the right meter, the right 
electrode, and the right supplies 
for your application. And there's 
a lot more helpful information. 
It's the only one of its kind. 
Send for your free copy 

remesenta- 
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00 
Head Office and Plant 
6814 Cadempmo - TI (Sw~tzerland) 
P 0 Box 6812 
Tel 091-56 43 51 

i Telex Iph 79 386 

We are pleased to inform you, that we are in the position to 
provide commercially a specially purified group of proteins. 

Ultrapure Nerve Growth Factor from Mouse Submaxillary Gland 
(MSG-NGF) NGF Antiserum - Purified NGF Antibodies. 
Ultrapure Epidermal Growth Factor from Mouse Submaxillary 
Gland (MSG-EGF) EGF Antiserum - Purified EGF Anti bodies. 

Therefore we are offering you a product whose biological effect 
is sure and not polluted by <<side-effects,,. The guaranteed 
sterility makes the use of these substances easy for every type 
of experimental investigation. 

Sterile Products 

Code no. Size Price $ 

NERVE GROWTH FACTOR - NGF - 

NGF PURIFIED ANTIBODIES 

EPIDERMAL GROWTH FACTOR - EGF - 

EGF PURIFIED ANTIBODIES 

Antisera 
EGF ANTISERUM 
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Satellite earth stations located in Arc- 
tic Village, Alaska. The earth station 
on the left was installed by Alascom, 
Inc., and the State of Alaska. It is ca- 
pable of providing both telephone and 
television service. The earth station on 
the right was used in connection with 
the NASA ATS-1 satellite in a demon- 
stration of very high frequency (VHF) 
satellite communications. See page 
241. [Craig Mishler, University of 
Alaska, Anchorage] 



For Colorado State University's Department of 
Electrical Engineering, contracts and grants are a 
hectic game. The competition is stiff, funds must be 
utilized to the maximum, and contracts unfailingly 
completed on time. 
Professor Joel DuBow, head of the Department's 
Energy and Materials Group, recommended the 
use of an HP-IB system for experimental programs in- 
volving fossil fuels, because "we have enough 
problems understanding the measurements with- 
out having to wony about interfacing. By using 
HP-IB compatible instruments and computers, 
we were able to get right to the data analysis, without 
first having to do research on research." 
Processing the unseen. 
The in situ oil shale processing, now considered 
the most promising oil extraction technique, utilizes 
underground processing. Since the material can- 
not be seen, it is critical that the process be monitored 
and diagnosed accurately. CSU's HP-IB system 
has permitted Professor DuBow and his colleagues 
to devise - and test - conceptual schemes for ac- 
complishing this. For example, when oil shale is 
heated, it goes through three structural changes: from 
an "as is" state to a transition zone, to a retorting 
zone, and, finally, to a combustion zone. By using 
the HP-IB system to monitor temperature coefficients 

of the shale properties, Prof. DuBow has been able to delineate 
the location of these zone boundaries. Process engineers can then 
use this data to detect the position and velocity of these reaction 
zones, and to determine the shape of each zone. In turn, this tells 
them whether or not the desired process is being followed. If not, 
corrective action can be immediately taken. 
A hierarchy of machines. 
Another reason why Prof. DuBow chose HP-IB is because of 
the flexibility provided. "We use three HP 9825s, in conjunction 
with an HP lOOO," Prof. DuBow says. "That way, we end up with 
a hierarchy of machines. The 9825s have the capacity to analyze most 
of our data, while the HP 1000, with floppy disc drive, is faster for 
graphics and hard copy output. The HP 1000 also gives us the 
ability to store data permanently, and to compare new data against 
data that was generated six months ago. On the other hand, if the 
1000 is busy, the 9825s can provide us with a lot of our essential 
data And, since software is compatible, if one 9825 is unavailable the 
other two can keep the lab running." 
Flexibility for data quantity and quality. 
In short, this HP-IB system made it possible for CSU engineers 
to assemble a system configuration quickly, so they could begin 
looking at data months faster than might have been possible had 
conventional components been used. It also permits them to analyze 
oil shale samples faster and obtain more data from the tests. In fact, 
in one three-month period, CSU has generated more oil shale test 
data than had ever before existed in published form. 
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"Not a new adventure every time." 
Professor DuBow's HP-IB system now represents an investment 
in excess of $250,000, and indudes the computers, a low frequency 
network analyzer, a differential thermal analyzer, printer, four-pen 
plotter, five disc drives, tape drive, measurement process controller, 
terminals, and ten other HP instruments. "With HP," Prof. DuBow 
reports, "I can modify, upgrade or expand the system as our 
needs change; 1 have a system where 1 can hook up specialized 
and expensive analytical instruments (such as an HP GCMS) rapidly 
and not have a new adventure every time. Aid from HP people was 
crudal at certain times. In fact, if it hadn't been for them, the whole 
program might have failed. One of their ap~!ications engineers 
was es~eciallv helpful not onlv in the interfauna but hi intimate 
knw1e'dge of the ktmment  &em 
helped us design our w e n t  to get the data 
we wanted accurately." 
Getting to know more. 
Could HP-IB be the solution to your test and 
measurement needs? To learn more about 
HP-IB, send for our brochure, "Do your own 
system design in weeks, instead of months." 
S i l y  write to: Hewlett-Packard, 1507 Page 
Mill Road, Palo Aito, CA 94304. Or call the HP 
regional office nearest you: East (201) 265- 
5000, West (213) 970-7500, Midwest (312) 
255-9800, South (404) 955-1500, Canada 
(416) 678-9430. 

HP-IB: Not just a 
standard, but a 

decade of experience. 
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Princeton: Branching Out in the Sciences 
The Evolution of Culture in Animals 

JOHN TYLER BONNER 

". . . Both lucid and charming.. ..John Tyler Bonner is a 
biologist who not only knows a great deal about plants 
and animals but has thought long and carefully about 
the problems of evolution.. . .The pleasure of the book 
is in the wealth of examples of communication and 
teaching, many effectively illustrated with drawings or 
photographs. " -1. Z. Young, London Review of Books. 
52 illus. 9% ~ 6 % " .  $14.50 

Evolutionary Biology 
of Parasites 

PETER W. PRICE 
The role of parasites in the evolution 
of life on earth has been substantially 

underestimated. For the first time 
within an evolutionary and ecological 

framework, Peter Price integrates 
their biological attributes. 
Monographs in Population 

Biology, 15. 
Cloth, $1 7.50. Paper, $6.95 

The Large-Scale Structure 
of the Universe 

P. j. E. PEEBLES 
P. j .  E .  Peebles centers on the largest 

known structures in the early 
universe to prove his theory that their 
evolution proceeded from a nearly 

uniform state to a progressively more 
irregular and clumpy universe. 

Princeton Series in  Physics. I llus. 
Cloth, $30.00. Paper, $9.95 

Early Diagenesis 
ROBERT A. BERNER 

In a theoretical treatment of early 
diagenesis, Robert Berner shows hou 

a rigorous development of the 
mathematical modeling of dia- 

genetic processes can be useful to 
the understanding and interpretation 

of both experimental and field 
observations. Princeton Series in 

Geochemistry. 62 illus. 
Cloth, $25.00. Paper, $9.50 

Growth and Differentiation in 
Physarum Polycephalum 

Edited by W. F. DOVE 
and H. P. RUSCH 

Providing a basic foundation for the 
latest work in the cell and develop- 
mental biology of true slime molds 
such as physarum polycephalum, 

:hese critical essays review five areas 
of research: nuclear structure, repli- 

cation, expression, genetics, and 
differentiation. 

37 illus., 2 in color. $25.00 

- -- - 

Surprises in 
Theoretical Physics 
SIR RUDOLF PEIERLS 

Sir Rudolf Peierls selects examples of 
"surprises" in theoretical physics 

from quantum mechanical scattering 
theory to the theory of relativity, 
from irreversibility in statistical 
mechanics to the behavior of 

electrons in solids. He suggests that 
scientists study these surprises so 
that they may avoid future errors. 

Princeton Series in Physics. 
Cloth, $1 5.00. Paper, $3.95 

Some Adaptations of Marsh- 
Nesting Blackbirds 
GORDON H.  ORIANS 

Gordon Orians presents the results of 
his many years of research on how 

blackbirds utilize their marsh 
env~ronments during the breeding 
season. Monographs in Population 

Biology, 14 lllus 
Cloth, $18.00. Paper, $7.95 

Theory of Stellar Pulsation 
I. P. COX 

Covering both radial and nonradial 
oscillations, this book includes not 
only a thorough treatment of the 

basic theory of stellar pulsation but 
also a complete synthesis of the 

most recent work done in this area. 
Princeton Series in  Astrophysics, 2. 

40 illus. 
Cloth, $40.00. Paper, $1 3.50 

The Evolution of 
the lgneous Rocks 

Fiftieth Anniversary Perspectives 
Edited by H.S. YODER, JR. 

"Historians of science should have a 
good time with this book and with 
Bowen. Having the master's book 

brought up to date by his able 
followers is in itself a rare experi- 

nent, particularly when preceded by 
such an explosion of discovery," 
- S. A. Morse, Science. Illus. 
Cloth, $35.00. Paper, $1 5.00 

Physics of Magmatic Processes 
Edited by R. B. HARGRAVES 

This collection of eleven papers, 
given at a conference commem- 
orating the 50th anniversary of 
N. L. Bowen's classic volume, 

The Evolution of the Igneous Rocks, 
examines the nature of silicate melts 
and the physical processes attending 

to their differentiation and 
crystallization. 160 illus. 

Cloth. $40.00. Paper, $1 5.00 
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Lots Of Greait d 

Three of the industry's best known product lines - 
Revco, Puffer-Hubbard and Sherer - are now together 
under one banner. 

Which means you can now enjoy the benefits of doing 
business with one manuhcturer whose specialty is refriger- 
ated products for science, medicine, research and industry. 

Revco, for over 40 years, has been the leading supplier 
of ULTra-hw@ temperature equipment to medical centers, 
universities, hospitals, blood centers and industries through- 
out the world. 

Pdkr-Hubbard, founded in 1898, offers a complete line 
of laboratory refigerators and kze r s ,  chromatography and 
pharmaceutical refrigerators, explosion-safe refrigerators and 
kze r s ,  and blood bank refigerators. 

Sherer incubators, plant growth chambers and con- 
trolled temperature and humidity rooms have proved them- 
selves in thousands of installations. They are easily adapted 
to individual requirements and quickly installed because of 
their design and construction. Sherer - a name synonymous 
with innovative refigeration since 1852. 

AU three product lines are covered by one of the indus- 
try's best developed warranties and maintained by a world- 
wide network of service centers. 

The best of all possible worlds - Revco, Puffer- Hubhard 
and Sherer. 

Cirde No. 73 on Readers' Senrice Card 

puffer-hubbard 
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Rbeem MantqWuing Company/Re&geration Products Division 
A Subslitiary Of City Investing Company 

I100 Memorial Drive West Columbia, S. C. 29169 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM I8 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
AnnuitSes available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

I Teachers Insurance and 
I Annuity Association of I America-College Retirement 

Equities Fund 
1 730 Third Avenue 

I New York, N Y 1001 7 P 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 

flexible tax-deferred annuity plan that offers the opportunity to accumu- 
late funds for additional retirement income and the option for cash 
withdrawal. i I 

I Name i 
I Address 
I 

I 
I 

I Name of Institution I 
Please let us know if you are participating in a TIAA-CREF retirement plan ! at your institution 3 YES O N O  I S 11681 1 
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Carl Zeiss, Inc. 
444 Fifth Avenue 
New York, N.Y. 10018 
Attn: Mrs. E. B. Vasco 

Name 

m Title 

Affillatlon 

-- 

street 

City State Zip 

m Phone 

-- 
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. . . and you want to make sure that 
his or her unique potential is 
realized, take advantage of this op- 
portunity to send for your Free copy 
of a brand new publication written 
just for you. 

Gifted Children is a newsletter 
for the parents of children with great 

romise. It is a reliable and thought- 
ul source of information on, in- P 

sights into, and help for all of the 
problems, opportunities, frus- 
trations and joys of raising a gifted 
child. It brings to light some of the 
latest thinking on gifted education, 
and will be a constant source of help 
in the difficult decisions you as a 
parent have to make. Created by the 
editors of the dward-winnin Learn 
m i ,  Magazine, each issue of Gifte; 
C 11dren Neudetter  will bring you 
features like these to help you enrich 
all of the learning exueriences of 

Teacher 
What To Do About Sibling 
Jealousy 
Mistakes Parents Often Make 
with Their Gifted Children 
Reviews of the best available TV 
viewing 
Buyer's Guide for to s, 
electronic games anlbooks,  and 
Answers to your specific 
questions about gifted education. 

Plus an every-month bonus four- 
page section filled with puzzles, 
word games and thinking-skills ac- 
tivities for our child-and for you 
and your c h d  to ether. 

Above all, Gi$led Children N e u w  
letter is a ublication sensitive to the 
needs o P t h e  gifted and talented 
children of today. And it is the on1 
publication comprehensive enoug i: 
to give you the support you truly 
need to meet the many challenges of 
raising a ifted child. If you think 
your chilf is gifted, you owe it to 
yourself-and to your child-to use 
the coupon below to order your Free 
copy of Gifted Children Nezidetter 
today. ------------- 

" 1 

your gifted child: 
How To Grade Your Child's 

i Name 

I Address 

I 

- - 

- 
I Yes! Send me the next issue of Gifted Chi/- 

dren at no risk or obligation and enroll me as a 

I CltyiStatelZlp 
51A28 

I G~fted and Talented Publ~catlons, Inc 
1255 Portland Place I P . 0  Box 2581 I Boulder, CO 80322 --------------- 

I 
I 
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I Charter Subscriber. I understand that if I am I 
not completely satisfied I ma write "cancel" I on the bdl, return it unpaid, l e e  my copy of I 

I Giftcd Children free and not be o b h a t e d  inany 
way, now or ever. Otherwise, ou will con- I 
tinue my subscription for a fulYyear (11 ad- I 
ditional nsues) at the rate of just $2 per month. I 

LETTERS 

The Federal Government's 

Role in Basic Research 

Recent and widely publicized remarks 
by economist and Nobel laureate Milton 
Friedman must not be taken as the last 
word on the need for government sup- 
port of certain types of scientific re- 
search. 

If the nation's leaders had paid more 
attention to Friedman's economic views, 
we would not have gotten ourselves into 
the fix we are in today; however, if we 
follow his scientific advice we will find 
ourselves in even deeper trouble. 

First, let me point out where Fried- 
man's reported analysis (News and 
Comment, 3 Oct. 1980, p. 33) is correct: 
Excessive federal support of basic re- 
search relative to private support can 
and does inhibit academic freedom. For 
several decades, major and necessary 
federally funded defense, space, and 
physics research programs and major 
and unnecessary federal tax and regula- 
tory policies have drastically reduced the 
proportion of private research funds rel- 
ative to federal funds. Thus, the direc- 
tion of such research has been channeled 
and prostituted in many instances. 

This serious problem of the imbalance 
between federal and private research 
funding must be recognized and cor- 
rected. Otherwise, the freedom to pur- 
sue potentially fruitful lines of inquiry 
out of curiosity rather than because of 
politics or bureaucratic cost-benefit ra- 
tios will disappear. 

On the other hand, Friedman's solu- 
tion to this imbalance would be cata- 
strophic to the future of the country, its 
economy, and freedom itself. To advo- 
cate the abolishment of the National Sci- 
ence Foundation (NSF), the National In- 
stitutes of Health (NIH), and federal 
support of higher education is like treat- 
ing brain tumors with a guillotine. 

The present difficulty with the govern- 
ment's role in basic research is that we 
have confused what the government's 
proper role should be. First of all, gov- 
ernment should encourage private in- 
vestment in basic and applied research 
through tax and regulatory reform. 

Second, government should develop 
appropriate research partnerships with 
industry and academia such as those 
existing in agriculture and aeronautics. 

Third, government should provide tai- 
lored encouragement and support for the 
private development and demonstration 
of new technologies where national 
needs demand more rapid development 
than current economic forces will allow. 

Finally, government must fund those 
costly research and development pro- 
grams, such as in nuclear fusion, space, 
defense, and global environment, which 
are obviously necessary but far beyond 
the risk-taking potential of the private 
sector under any foreseeable economic 
and regulatory conditions. 

I probably would agree with Friedman 
if he advocated limiting the NSF to its 
former role of assisting basic scientific 
research and education and getting it out 
of applied research better done by oth- 
ers. I also probably would agree that the 
NIH should focus more on basic re- 
search that may lead to the prevention of 
disease rather than just ever more ex- 
pensive means of treatment of disease. 

In such change of emphasis, and in tax 
and regulatory reform to encourage more 
private-sector research, I could join in 
enthusiastic support. 

Finally, I would hope that upon reflec- 
tion, Friedman would admit that it is per- 
fectly ethical to try to convince one's 
government or other funding source that 
scientific research which may benefit 
mankind should be funded by tax reve- 
nues, profits, or contributions, whichev- 
er appears most appropriate in a particu- 
lar case. 

Consider where we would be today if 
scientists had held back on such pseudo- 
ethical grounds in the areas of agricul- 
ture, energy, polio, DNA, air travel, 
communications, space, high-technology 
products, and our national defense, to 
name only a very few examples. 

Our lives would be less rewarding than 
now, and freedom would have been lost. 

HARRISON SCHMITT 
U.S.  Senate, 
Washington, D.C. 20510 

Teletext Systems 

William J. Broad's article on teletext 
standards (News and Comment, 7 Nov. 
1980, p. 611) attributes to one of us, 
H.M.S., the conclusion that the enthusi- 
asm of some networks for closed cap- 
tioning was probably motivated by a 
desire to "waste" potential communi- 
cations capacity. In quite a different con- 
text, where we were emphasizing the 
need for systematic policies to ensure 
freedom and diversity in teletext ser- 
vices, we commented on possible mo- 
tives. We did not then, nor did we 
ever, speculate that anyone's support 
for a closed captioning system grew out 
of anticompetitive motives. We merely 
speculated that a possible motive for the 
technical standards choice was to limit 
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For signal measurement and analysis. . . 
How to capture transient pulses 
from 10 milliseconds to 10 nanoseconds 
with Biomation digital waveform recorders 
No other instrument on the market gives you transient New Biomation Model 2805 is expandable for processing 
capture with the kind of convenience, speed and resolu- Up to 8 signals at one time. Also available are the fully- 
tion you get with a Biomation waveform recorder.You can programmable Model 8100, the high-speed Model 6500 

stop a fast one-time or low-rep-rate signal, store it in digi- with P-nanosecond sample interval, and the Precision 

tal form in semiconductor memory, and retrieve it undis- Model 1010. 

torted for precise measurement and analysis. You even 
get the critical "leading edge" information missed by 
storage scopes, so you can study conditions leading up 
to your event. Feed the stored digital data into your com- 
puter system for automated analysis. Or convert it back I 
to analog for display on a CRT screen or strip chart 
recorder. 

At let?, the 124s pulse and leading edge information were 
captured with a Biomation Model 6500, sampling at 2-ns 
intervals. Each scope division represents 20 ns. Signal at 
right was captured by the precision Model 1010. Each 
division is 20 ps wide. 

Hereb how the waveform recorder fits into your data 
acquisition system: 

Trans- 

Event Analog input 

Digital 1- 

- 
Computer 

Analog 
output 

Strip chart 
CRT screen recorder 

Choose the features you need. 
The broad line of Biomation waveform recorders offers 
you exclusive features like simultaneous recording on 2, 
4, 6 or 8 channels. Super-fine resolution, with data 
sampling as fast as 2 nanoseconds, to let you see the de- 
tails of fast-changing signals. High-capacity memory for 
storing up to 4100 data samples. Full programmability so 
your computer can remotely control signal capture and 
output for automated testing and experimentation. 

Typical research applications: 

KINETIC CHEMISTRY-Mass 
spectroscopy/ Fluorescence/ 
Pulse radiolysis /Flash 
Photolysis/NMR/Stopped 
flow/ T-jump 

LASERS-Pulsed lasers/ Laser 
fusion/ Luminescence/Laser- 
plasma interactions/ Laser 
communications/LIDAR 

BALLISTICS-Weapons 
research / Explosives testing/ 
Shock tube physics 

ELECTRICAL /ELECTRONICS- 
HV design 8 testing /Analog 
circuit designlAutomated test 
systems/ Energy conversion/ 
Tebcommunications 

ULTRASONICS-Sonar/ 
Acoustic emissionlBody- 
scanners/UNDT 

AEROSPACE-Ordnance 
testing/Electrical subsystem 
simulation and test 

Which one fits your application? Call us collect. 
For help in selecting the waveform recorder that meets 
your price/performance needs, call collect and ask for 
Chris Somers, Product Group Manager, or for Waveform 
Recorder Applications. Gould Inc., SantaClara Operation, 
4600 Old lronsides Drive, 
Santa Clara, CA 95050. 1) G 0 U Lo 
(408) 988-6800. An Elcc(rical/Elutronica Company 
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Sex and Mathematics 
On 12 December 1980, the President signed the National Science Founda- 

tion Authorization and Equal Opportunities in Science and Technology Act, 
which sets aside $30 million for projects designed to increase the participa- 
tion of women and girls in science and to provide better opportunities for 
women scientists. Senator Edward Kennedy, the Senate Subcommittee on 
Health and Scientific Research, and a coalition of women scientists worked 
hard for over 3 years to get this law passed. 

Among those active in this work were members of the Association for 
Women in Mathematics and the Joint Committee on Women in Mathemat- 
ics. Due in large part to the work of these two groups, the past decade has 
seen evidence of progress in opportunities for women in mathematics. 
There have been two women vice-presidents of the American Mathematical 
Society (AMS); the Mathematical Association of America (MAA) has its 
first woman president; the number of women on mathematics faculties of 
universities has been rising slowly; women are giving invited talks at AMS 
and MAA meetings; and the percentage of doctoral degrees in mathematics 
awarded to women has risen from approximately 6 percent in 1970 to ap- 
proximately 14 percent in the last 2 years. 

The 12 December issue of this magazine reported a study* which showed 
that the mean Scholastic Aptitude Test (SAT) mathematics score of boys in 
the top 2 to 5 percent of a group of seventh graders was consistently higher 
than that of girls in the same group. On that basis the investigators hypothe- 
sized that sex differences in achievement in and attitudes toward mathemat- 
ics result from superior male mathematical ability. There are at least two 
problems with this hypothesis. First, enyironmental and cultural factors 
have not been ruled out. Anyone who thinks that seventh graders are free 
from environmental influences can hardly be living in the real world. While 
the formal training of all students may be essentially the same, the issues of 
who helps with mathematics homework, of what sort of toys and games 
children are exposed to, of what the expectations of parents and teachers 
are, and of a multitude of other factors cannot lightly be set aside. Second, 
it is not clear that SAT mathematics scores are a good measure of inherent 
mathematical ability. In the Harvard Educational Review, August 1980, Rex 
Jackson of the Educational Testing Service wrote that "the developers of 
the SAT do not view it as a measure of fixed capacities," but instead, "The 
test is intended to measure aspects of developed ability." Certainly there is 
no evidence that SAT scores are good predictors of creative ability in math- 
ematics. Not a single student identified by the study as mathematically pre- 
cocious-boy or girl-has gone on to do graduate work in mathematics, al- 
though a number are in or have completed graduate school in other fields. 

The study has, of course, attracted the attention of the press, which 
largely ignored the cautionary statements that the data were consistent with 
numerous alternative hypotheses. It is virtually impossible to undo the harm 
that the sensationalized coverage has done. The proponents of the Equal 
Opportunities in Science and Technology Act do not deserve to hear from 
those who have consistently opposed the legislation that it is a waste of 
money because women are genetically inferior when it comes to mathemat- 
ics. More research may well be needed on whether girls respond differently 
than do boys to various stimuli in their learning of mathematics and whether 
different approaches to teaching might be effective. Certainly, more re- 
search is needed on how to identify and nurture the truly creative. More 
importantly, however, work is needed by everyone on changing the envi- 
ronmental factors which are barriers to the full realization of the potential of 
women and girls. -ALICE T. SCHAFER, Professor of Mathematics, Welles- 
ley College, Wellesley, Massachusetts 02181, and MARY W. GRAY, Profes- 
sor and Chair, Department of Mathematics, Statistics and Computer Sci- 
ence, American University, Washington, D.C.  20016t 
*C. P. Benbow and J. C. Stanley, Science, 12 December 1980, p. 1262. tDr. Schafer is re- 
tiring chairperson and Dr. Gray is incoming chairperson of the Joint Committee on Women In 
Mathematics of the AMS, MAA, National Council of Teachers of Mathematics, and Society 
for Industrial and Applied Mathematics. 






