"The Times, They are a Changin’

An Insider Indicates Where Federal Funding of Science and Engineering May be Heading

BY JANET RALOFF

Every time a new administration takes
office, it likes to think it’s going to have a
dramatic and lasting impact. Listening to
George Keyworth, one gets the impression
that Ronald Reagan may, much more suc-
cessfully than his predecessors, bring
about radical changes in the way the fed-
eral government feeds and fosters science.
And Keyworth ought to know. He’s the man
Reagan chose and is briefing to become
his personal science adviser (SN: 7/18/81,
p. 45).

“As government support has proceeded
to dominate basic research in the latter
half of this century, we must ask ourselves
if we have apportioned resources wisely.
My own perception,” asserts Keyworth, “is
that whereas the present distribution of
resources is reasonable, the future will re-
quire difficult choices and reapportion-
ment.”

For the next three years at least, those
choices and reapportionments will reflect
in large part the philosophy of the Reagan
administration, with economic recovery
being the number-one priority and a
strong defense being number two. “We
judge a large share of the issues in this
office by those two criteria,” says Key-
worth. And pragmatism seems to guide all
those judgments.

The revised fiscal-year 1982 budget
proposal that President Reagan sent to
Congress last March is “heavily influenced
by needs, by applications down the road,”
Keyworth explains. “To emphasize math-
ematical and physical sciences relative to
the behavioral sciences,” as the Reagan
budget does, has to do with pragmatism—
“the role of the government and an inter-
pretation of past payoffs from support in
those areas.”

66 The real question is
whether it is the
government’s role to
support social science.99

“Nobody is going to dispute that this
country needs to have an active, healthy
program in the social sciences,” Keyworth
says, “because the social sciences repre-
sent a large part of what we simply call
education.” And “nobody is going to dis-
pute that this is an area where America has
preeminence, leadership, top quality
status. The real question is whether it is
the government’s role to support social
science. And as a corollary —and this is a
question to which I don't have an answer
('m not sure anybody does) —what is the
government'’s role in education?”

Similarly, he says, “Within the fields of
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mathematical and physical sciences there
is a very high density of what I would call
rich turf — of tremendous promise.” But
even within promising fields, Keyworth
cautions an eye must be kept peeled to see
that federal dollars are spent wisely

For instance, Keyworth says the budget
figure President Reagan tendered for
laser-fusion research — $108.2 million,
down 18 percent from the amount Jimmy
Carter had proposed for FY '82 —is “en-
tirely justifiable.” The reason, he explains,
is that “the laser-fusion program has been
dominated for 10 years by tremendous in-
vestments in new lasers, and in my opin-
ion, an inadequate effort toward trying to
understand the physics. | want to see us
take these gigantic lasers that have been
built and are being completed and use
them to explore the unique physics that’s
available.”

66 What I believe that
the country owes first
and foremost to its people
is security. Security
comes from having
an adequate — not excessive
— military capability. 99

Because Keyworth headed the laser fu-
sion and physics divisions at Los Alamos
National Laboratory immediately prior to
his accepting the bid to become the Presi-
dent’s science adviser, this assertion
probably offers the best gauge as to how
well Keyworth shares the President’s
pragmatic approach. Keyworth says he
even supported the FY '82 projected cuts
for laser fusion “from Los Alamos when I
was running the Los Alamos program and
when | would have had to cut people from
the program.”

There are several other notable exam-
ples of how Keyworth’s attitudes mesh
snugly with administration priorities:
® solar energy. “I think passive solar heat-
ing is a viable option in some parts of the
country,” but not the Northeast. And re-
garding the Carter administration’s goal to
meet 20 percent of all U. S. energy needs
by the year 2000 with solar and renewable
energy sources (SN: 6/30/79, p. 420), “I feel
that very few scientists could support that
statement with any credibility. And I will
contend that very few scientists did sup-
port that statement. It was totally un-
founded in fact.” He said that unless major
breakthroughs are made in photovoltaics
technology, solar energy cannot play a
dominant role in the near future.
® nuclear power. “The nuclear industry in
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this country is so demoralized and so
close to sinking that I think most of us are
more concerned about revitalizing the nu-
clear industry than we are worrying about
down-the-road” nuclear technologies like
the breeder reactor. “Now it is true that the
seeds for the future have to be planted
today. And that’s why we are supporting
the Clinch River [breeder reactor] project.
But although “the breeder is to me very
important,itdoesn’t obsess me as much as
revitalizing the nuclear industry.”

® national defense. “What I believe that
the country owes first and foremost to its
people is security. Security comes from
having an adequate — not excessive —
military capability.” Keyworth believes
“our country’s military might should be
second to none” because “[i]f we can
maintain peace through such strength, we
also buy the time to use science and tech-
nology to improve the condition of man-
kind throughout the world. And this is the
path to lasting peace.”

® women and minorities programs. “We
badly need more highly talented people in
the sciences and engineering. My interest
is largely a pragmatic one. If we have pools
upon which we are not drawing ade-
quately, we're making a mistake. (This
applies to minorities and women.) But [
think the way you exploit [these insuffi-
ciently tapped talent pools] is by educa-
tion, not by subsidy.”

® NSF education programs. In recent
years the share of National Science Foun-
dation support for science and engineer-
ing education programs has dwindled
markedly. Considered “diffuse” and not
very effective, even by M. Kent Wilson,
NsF's Director of Planning and Resources,

6 When life begins is not
a scientific but a
moral issue. . . . Creationism
is not based on science,
but on faith.99

many still find the programs valuable on
symbolic grounds. Not, however, George
Keyworth:

“I am a scientist. I don’t react to sym-
bolic value very heavily. You ask me why
we support particle physics and I can give
you a set of answers —tangible, concrete
answers. If you ask me why we support the
education programs in the National Sci-
ence Foundation, I'd have to work an awful
lot harder to come up with an answer. And
I'm liable to come up with very hollow
answers — like symbolism. To me, when
I'm trying to defend one program relative
(Continued on page 63)
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(continued from page 59)
to another, that’s much too hollow an an-
swer.

“Now, if | could turn and say, ‘Look what
we have done. We have been able to in-
crease the number of first-class female
engineers or women scientists because of
these programs,’ that’s what I'd call a clear
payoff.” But Keyworth says, “I have not
seen, nor am | even aware of a very con-
vincing analysis of the payoff of the social,
education programs at NSr.” As aresult, he
foresees a coming re-evaluation and redef-
inition of NsF’s role in education.

Keyworth has no trouble dismissing
some policy questions that have recently
gained national notoreity and provoked
scientific commentary. His retort when
asked about abortion is terse: “When life
begins is not a scientific but a moral is-
sue.” And on evolution, “Creationism is
not based on science, but on faith.” Dar-
winism, on the other hand, is a valid scien-
tific theory, he says.

He has considerably more trouble,
however, dismissing what he considers to
be vexing but valid policy-oriented di-
mensions of the science adviser’s domain
— the nation’s growing science and tech-
nical illiteracy (SN: 11/1/80, p. 276), the
upcoming shortage of trained engineers
and the problem of how to fund psychol-
ogy (with federal or private funds).

What promises to be an additional
headache for the President’s science ad-
viser is the response such changes in

federal-funding priorities are likely to
shower upon his doorstep. And represen-
tatives of some potentially disenfran-
chised communities are already seeding
the clouds.

Robert Lowman, who heads scientific
affairs for the American Psychological As-
sociation, told SCIENCE NEws “We're in the
process of contacting people around the
country to put together a short series of
papers that would demonstrate some
examples of how behavioral and social-
science research have had dramatic im-
pacts on productivity.” The first paper,
“Psychology and Society: How we benefit
from research,” was just completed. In an
effort to see that behavioral research does
not get shortchanged in the federal budg-
eting process, it has been targeted at
members of Congress, their staffs and
other public officials.

There shouldn’t be any question about
whether the federal government should
fund social-science research, Lowman
feels, because it clearly advances both of
the administration’s top aims. He points
out that an estimated 16.8 percent of all
federally funded psychology research
projects are paid for by the Defense De-
partment. And in terms of dollars, the fig-
ure is likely to be much higher because
while only 54 percent of psychology re-
search is federally funded, that research
accounts for an estimated 81 percent of all
spending on psychology research. Ad-
dressing the administration’s other cen-

tral target — economic recovery — Low-
man has this to say: “The tacit assumption
is that somehow the behavioral and social
sciences don’t make a contribution to na-
tional productivity. That's simply wrong,
dead wrong.” He says that whenever the
administration talks about increasing
productivity, cost effectiveness, safety and
prevention of disease, “They're talking be-
havioral science, whether they know it or
not.” So cutting back federal funding of
this research is likely to be unproductive.

Shirley Malcom of the Opportunities in
Science program at the American Associa-
tion for the Advancement of Science sees
an equally defensible reason for not only
maintaining a federal presence in science
and engineering education, but also for
materially strengthening it. “It's not Utah’s
problem, it is not Alabama’s problem, it is
not Maryland’s problem whether or not
there is going to be an adequate supply of
trained, qualified diversely represented
persons in scientific and technical
careers. That is America’s problem,” she
says. “And as America’s problem, it has to
receive attention at a federal level. It can
not be relegated only to the states and
local governments.”

The science adviser’s office will no
doubt be barraged with similar defenses
for every program slated to suffer under
the budget-cutters’ knives. And the even-
tual apportionment of funds will not
please all. But that’s not the science ad-
viser’s task, only his dream. a
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It looks HARD with that x? term,

§ but it's EASY to get x=.547928287
i on your calculator with my

*QUICK -*EASY
I INTRIGUED BY CALCULATORS! Then you can
step up your math skills fast! Use my new method in
l uidebook form. [It's called CALCULATOR
"ALCULUS and comes with this guarantee: If after
' 10 duys you're not astounded at the probleme. you're
wolving on your  ouwn  caliulator. retian the
xuicln‘lf:mk for an immediate refund

. But the point is - you won't want to send it back.
For this is the easiest, fastest shortcut ever! The day
you receive rour copy in the mail you'll want to put

it to work. [t's that exciting and helpful.

My name is Dr. George McCarty. | teach math at
the University of California. I wrote this guidebook
to cut through the confusion. It does just that —
with worked-out examples, simple exercises and

l practical problems - all designed to work with
precision and magic on your calculator!

POWER METHODS. Need to evaluate tunctions, .
volumes  solve equations  use curves, trig, pol
dinates  find limits for sequences and series? s

' It you're in the biological, soaal or physical saie .
you'll be doing Bessel tunctions, carbon dating. Gomperts

. growth curves, halt-life, future value, marginal costs,
motion, cooling, probability. pressure and plenty more
(even difterential equations)

Important numerical techmques? Those algonthms are
here, 1oo rational and Pade approxiunation. bracketing, con
tnued tractions, Euler's method, Heun's method, nteration
tunctions, Newton's method, predictor corrector, successive

. substitutions, Simpon’s methad and synthetic division

LOOK AT WHAT USERS SAY: Samuel €.

l McCluney, Jr., of Philadelphia writes:
“CALCULATOR CALCULUS 1S GREAT! For ten
vears D have been trying to get the theory of caleulus

l through my head. wsing home study courses. 10w
not until 1 had your book that it became clear what
the caleulus was all about. Now I can go through the
other books and see what they are trying to do. With
vour book and a calculator the whole idea becomes
clear in @ moment, and is a MOST REFRESHING
FXPERIENCE. 1 program some of the iterative prob-
lems you suggest and it ahways GIVES ME A THRILL

l to see it start out with a wild guess and then approach

4=07

*QGUARANTEED

INFINITE- LIMIT
METHOD: i

Set x*+7x =4 =(x?+ 7 and then x =4/(x¢ + 7). '

Now make a first guess of x = b2 and use it on the night-

hand side to caleulate 47457+ 7 Let 55 be

your sevond yu wd get 44557 4 S477...for your

therd guess. Repeat this process for greater and greater
accuracy. WANT TO KNOW MORE?

* FUN, TOO!

the limit and stop.”

Professor John A Ball of Harvard College (author
of the book Algorithms for RPN Caleulators’) writes:
“I wish I had had us good a caleulus course.”

Professor H. 1. Freedman of the U, of Alberta,
writing in Soc. Ind. Appl. Math Review, states:
“There can be no question as to the usefulnes. of this
hook...lots of exercises...very clearly written and
makes for easy reading.”

C.B. of Santa Barbara says: “Your book has given
me much instruction and pleasure. | do not hesitate
to recommend it. CALCULATOR CALCULUS isa
book that inspires the reader to understand
everything down to the last detail. You seem to have
put your heart into the teaching.”

1 WANT YOU TO TRY THIS. Get my com-
plete kit with a TI-35 calculator, a 200 p. Student
Math Book, AND the guidebook, ALL tor $39.95
(to USA only: add $2 tor shipping, or $5 by AIR; in
Calit. add $2.40 tax. Foreign $5, or $10 AIR.)

It you already have a scientific calculator, you
can invest in ‘CALCULATOR CALCULUS' for only
11.S. $14.95 (to USA or foreign: add $1 for shipping,
or $4 by AIR; in Calit. add 90¢ tax). As pennywise
Ben Franklin said, “An investment in knowledge
pays the best dividends.” GET STARTED NOW —
Tax deductible for protessionals.

NO RISK WHATEVER! Send tor it today. Be
sure to give me your complete mailing address with
your check or money order. If you want to charge it
(Visa or MC), tell me your card no. and exp. date.
Prompt shipment guarantecd.

Thank you! , W‘ z

EduCALC Publications, Dept. )-8
Box 974, Laguna Beach, California 92652
In Calif. (also AK and H1), call 714 —497-3600;
elsewhere TOLL FREE 24-hour Credit Card orders:
800 — 854-0561, Ext. 845; Dept. )-8
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Orion Nebula!

COLOR SPACE POSTERS

THE GREAT NEBULA IN ORION
Enjoy the most spectacular nebula photo-

graphs taken by the giant telescopes on Mt.
Palomar. These full-color posters, suitable for
framing. measure 222" x 29" and are mailed
rolled.
Any 3 posters $6.50 ppd.
All 6 posters $12.00 ppd.
CHECK NEBULA POSTERS WANTED

APS-19 North America Nebula

APS-20 Veil Nebula

APS-23 Orion Nebula

APS-29 Tritid Nebula

APS-33 Rosette Nebula

APS-35 Nebula in Serpens
J Enclosed is $1.00 for complete catalogs
FOREIGN ORDERS ADD $2.00 FOR POSTAGE

Send check or money order to:
DEPT. SN
Hansen Planetarium
15 South State Street
Salt Lake City. Utah 84111
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