riculum.” Spencer says the aim is to encour-
age professors to teach fewer, more funda-
mental concepts while making their presen-
tation more lively, relevant, and exciting by
hitching each course module to a hot topic
like the ozone hole or drug design.

Instead of waiting for the ACS to recom-
mend reforms, trend-setters such as Ege at
the University of Michigan are bringing about
reform in their own backyards. In place of the
stream of facts and principles in standard
introductory chemistry courses, Ege centers
her introductory course, called Structure and
Reactivity, on what she refers to as molecular
thinking: trying to predict how a given mol-
ecule will behave in a real-world role—when
it is close to a receptor in a cell membrane,
say, or an ozone molecule in the stratosphere.
The conceptual ingredients come from Ege’s
own text, which teaches a handful of far-
reaching concepts such as atomic and mo-
lecular structure, electronic orbitals, stereoi-
somerism, and acidity and basicity. The
teacher then helps students connect these
fundamentals to problems in drug design,
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materials science, and environmental re-
search. “They very soon get the idea that all
of this [molecular thinking] is related to what
is real and interesting out there,” Ege says. It
seems to be working. Since 1989, when Struc-
ture and Reactivity was first offered to stu-
dents, who had to pass an entrance exam, the
number of declared chemistry majors at the
university has leaped from three or four stu-
dents a year to 15 to 18.

Abraham, at the University of Oklahoma,
takes a different approach. For nearly 20 years,
he has been pushing what he calls inquiry- or
laboratory-centered instruction. Instead of pre-
senting abstract principles and their difficult
mathematical incamations in lecturesand then
having students verify the lecture’s main points
in recipe-style lab procedures, Abraham does
the reverse. “I use the laboratory to introduce
the concepts,” he says. Students get a sensory,
gut-level feel for the chemical and physical
phenomena and then discover in the lectures
how formal mathematical principles emerge
from their observations.

Although most of the reform efforts have

focused on introductory chemistry courses,
many schools have been trying to bring more
advanced parts of the college curriculum into
step with the diversity of the field as well.
Many colleges now offer ACS-approved op-
tions—specialized chemistry programs—in
biochemistry, polymer chemistry, and chemi-
cal education. ACS guidelines for options in
materials chemistry and chemical physics are
in the works as well, says Barbara Gallagher,
secretary to the Committee on Professional
Training at ACS’s headquarters in Washing-
ton, D.C.

With a reform movement gaining mo-
mentum on so many fronts, many chemistry
educators feel their curricula are revitalizing.
“I think the word ‘crisis’ now is a bit of an
exaggeration,” says Gray. But it will be some
years before the innovations now sprouting
sparsely around the country will spread out
and cover the academic landscape. Next se-
mester Chemistry 101 at many schools will
again be a grim reaper nipping undergraduate
chemical ambition in the bud.

—Ivan Amato

NSF Holds Plan Close to Its Vest

What should drive the agenda of the Na-
tional Science Foundation (NSF)—the fed-
eral agency whose main mission has tradi-
tionally been the support of basic research?
Budget concerns? Scientific need? Or the
technological demands of the nation’s
economy? Those are some of the questions
swirling around a strategic plan

strategic plan remains closely held.

Not that there haven’t been hints. The
framework for the plan emerged at a presen-
tation to the Coalition for National Science
Funding on 16 June, when Massey identified
the issues the plan will address: interdiscipli-
nary research, human resources, educational
responsibilities of researchers,

for the agency that may be
unveiled soon. The foun-
dation’s governing board de-
railed an early version of the
plan—which had been sched-
uled to be made public in June
—because those core issues
had not been fully addressed.
And now Congress has gotten
into the act, insisting that NSF
should play a more direct role
in supplying the scientific
needs of American industry.
For the moment, NSF is
keeping the plan’s specifics un-
der wraps, making the numer-
ous scientific associations and
university government affairs offices in Wash-
ington more than a little nervous. NSF offi-
cials insist the strategic planning process has
not been secretive. According to NSF spokes-
man Michael Fluharty, NSF director Walter
Massey has met with scores of university presi-
dents, industry CEOs and engineering deans
to describe the plan to them and seek their
input. But in the typically leaky Washington
environment, where draft documents tend to
circulate like pollen in hay-fever season, the
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Walter Massey

and increased coordination
with other federal agencies.
The agency is also examining
the way it conducts its own in-
ternal business. Specifically,
Massey has said that NSF lacks
the personnel resources to man-
age its large portfolio of small
grants. Although he insists that
individual investigators will
continue to receive the lion’s
share of NSF’s funds, the agen-
cy is considering new mech-
anisms for distributing that
money, perhaps by awarding
large grants to institutions or
centers that would then admin-
ister the smaller grants.

NSF had originally intended to make the
plan public after the National Science
Board—its governing body—met in June. But
some board members insisted that more work
was needed before the plan could go forward.
Board members contacted by Science were
reluctant to discuss their specific objections,
but several suggested that the underlying con-
cern was what forces should shape the agency’s
mission. “The major issue that is on the table,”
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says Phillip Griffiths, director of the Institute
for Advanced Study in Princeton, “is should
NSF's course change because of science rea-
sons or funding reasons.”

The board will take another look at NSF’s
plan when it meets this week. But if NSF
officials are able to allay the board’s con-
cerns, they may still have trouble satisfying
Congress. Last month the Senate Appropria-
tions Committee provided its own vision of
NSPFs future role: “This role should include:
opening up applied research programs to
greater participation by nonacademic per-
sonnel; making education programs better
prepare future scientists and engineers for
the needs of industry; and building day-to-
day working relationships with other federal
agencies whose missions require cutting-edge
technology.” According to Griffiths, if all these
concepts are included in NSF's strategic plan,
the agency would no longer be driven by scien-
tific priorities. He adds that such a shift may
not be intrinsically bad, since it may serve
some higher national priorities—but it is a
fundamental change in course that deserves a
full public airing before it is adopted.

And of all the groups that NSF must sat-
isfy, the scientific community may prove to
be the most difficult. Consider what hap-
pened to the National Institutes of Health.
NIH was poised to release its strategic plan
last February, but faced a firestorm of protest
from scientists who felt they had been ex-
cluded. from the planning process. After
6 months of soliciting input from its con-
stituents, NIH’s plan is finally approaching
its final form. NSF should be so lucky.

—Joseph Palca





