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NSF Takes Leap Into School Reform

States, cities, and rural areas are part of a $100 million systemic reform program.
But critics worry that the job may be too big for the foundation

Donna York vividly recalls the young
teacher who walked into her office on a re-
cent cold, snowy day in Anchorage, Alaska.
“He was a second-year teacher from around
the Bering Strait,” says York, the science cur-
riculum coordinator for the city’s school dis-
trict. “He had been asked to write the entire
science curriculum for his district, from kin-
dergarten to twelfth grade. The problem was,
he had no science training. His background
was history. But he was the only one inter-
ested in science, so he got the job.”

The plight of the young Alaskan teacher
is a real-life metaphor for what is happening
in many school districts around the United
States, where teachers and school adminis-
trators are eager—but often ill-equipped—to
respond to the urgent need to
reform math and science edu- |
cation. In recognition of
their plight, the National
Science Foundation is
pushing ahead with a
major new program that
represents a radical de- §
parture from business as §
usual. Instead of awarding
individual grants to de-
velop new curricula and
train staff, NSF is trying to
use what modest leverage it
has to make fundamental
changes in thousands of pub-
lic schools across the country.

This new effort—actually
a collection of initiatives
jointly dubbed systemic re-
form—is one of the fastest

On board. Half the
states and a growing num-
ber of cities are part of NSF’s systemic initiatives.

clientele quite different from its traditional
academic customers. “It’s a completely new
world for NSF, and it is fraught with danger,”
says one congressional aide. The enormous
problems confronting the nation’s school
systems could prove overwhelming, he adds.

Others are skeptical that systemic reform
can produce quantitative results in enough
time to satisfy politicians who want quick
results. Williams himself hopes to have the
first evidence by next year that the effort is
producing better educated students. But, says
York, “You need 5 to 10 years to show prog-
ress—you can’t do it in a couple of years.”
One major problem is that the yardsticks
differ from state to state and city to city, say
program managers. And no single set of test
scores can measure its impact.

Bush and the nation’s governors, to make
U.S. students first in the world in science and
math by the year 2000.

The program gives money to school sys-
tems around the country in exchange for com-
prehensive reforms that go beyond curricu-
lum reform to include bolstering math and
science requirements and allocating more re-
sources to math and science education. In
Louisiana, for example, one aspect of the
program is to recruit teachers for intensive
retraining. But while that normally would be
the end of a typical retraining program, the
Louisiana effort includes follow-up class-
room visits by evaluators, additional work-
shops, and a $300 allotment for each teacher
to buy materials. Teachers who complete the
program can also get graduate credits.

All this is a far cry from

NSF’s traditional approach
of providing grants in re-
sponse to proposals from the
field and requiring only that
researchers account for the
money they have received.
“This is heresy compared to
the way we used to do busi-
ness,” Williams says.

The first program to take
this approach was the State-
wide Systemic Initiative
(SSI), begun in 1991. Ten
states won the first round of
open competition, followed
by another 10 states and
Puerto Rico in 1992, and five
more states in 1993. Each state
is slated to get up to $10 mil-
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growing items in NSF’s bud-

get. Launched in 1990, it currently receives
about $100 million a year and supports
projects in 25 states, a growing number of the
nation’s largest cities, and, by next spring, a
handful of rural areas as well. But what makes
the program really stand out is its promise to
work closely with students, teachers, admin-
istrators, and state and local officials,
through cooperative agreements rather than
individual grants, to implement broad edu-
cational reforms.

NSEF officials admit it’s a gamble. “This is
experimental and high-risk, but that is ex-
actly what we should be doing,” says Luther
Williams, head of NSF’s education and hu-
man resources directorate. But others worry
that NSF could lose its way in dealing with a
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NSE is treating this high-visibility pro-
gram with great care. Both in-house and out-
side groups are tracking the quality and effec-
tiveness of the projects that are being sup-
ported, and earlier this year NSF pulled the
plug on a 5-year cooperative agreement with
the state of Rhode Island when the project
seemed headed for failure. With measures
like these, and some hints that the effort is
producing better educated students, the foun-
dation is hoping that its efforts will win passing
grades from the new Republican Congress.

Tying it together

Systemic reform is the centerpiece of NSF’s
contribution to a national goal, spelled out at
a 1989 education summit with President
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lion over 5 years, matched by
the state. The Urban Systemic Initiative (USI)
is an offshoot of this effort and is intended to
serve the nation’s largest urban school dis-
tricts. Nine cities were chosen in May to re-
ceive as much as $3.25 million a year, also for
5 years, and additional winners are scheduled
to be announced in February and late spring
next year. And next May NSF will make the
first round of awards in its Rural Systemic
Initiative focused on rural school districts
such as the isolated outpost in Alaska.
Given the consensus that major changes
are needed in how U.S. schools teach science
and math, there are few outspoken critics of
the systemic reform effort. But there are
skeptics who wonder if NSF's modest
amounts of money can significantly alter
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public school systems confronted with im-
mense fiscal and social problems. “The issues
are very complex,” says Ivan Legg, chair of
the American Chemical Society’s education
committee and provost at the University of
Memphis in Tennessee. “You have drugs, nu-
tritional problems, crime, and socioeco-
nomic differences.” Although NSF is on the
right track, he says, the foundation “may
have bitten off more than it can chew.”

Some local and state school administra-
tors and teachers also accuse NSF of thinking
that it alone recognizes the need for systemic
reform. “NSF likes to tag this as the most
wonderful thing since Halley’s Comet, but
they need to be more attentive to what the
cities already have been doing,” says Andrea
Bowden, who coordinates math and science
programs for the Baltimore schools, which
receive $2 million a year from NSF's USI
program. Bowden—who notes that the NSF
money would run Baltimore schools for 1
day—has also learned that progress takes
time. Although the USI program should pro-
duce results, she says, “one begins to wonder
how big that impact can be.”

NSF officials admit that their infusion of
cash and expertise is a drop in the bucket
compared with the billions of dollars spent
annually on education by state and local dis-
tricts. But they say strategically placed funds
can have a catalytic effect. “It’s simplistic
to say NSF money won’t make a difference,”
says Joseph Danek, a retired NSF manager
who was an architect of the systemic reform
effort. “Unlike the Department of Education
[which has congressionally imposed rules on
how to spend its money], we can mandate
more specifically what we want to accom-
plish.” NSF managers say the agreements
with cities and states also give math and sci-
ence proponents leverage in arguing for more
resources from their administrators.

That’s what has happened in Florida’s
Dade County, where students rank in the
lowest third of the nation in math and sci-
ence achievement. A statewide NSF agree-
ment helped math and science advocates
convince school administrators to make
first-year algebra a graduation requirement,
says Deputy Superintendent Phyllis Cohen;
the next step, she says, will be 4 years of math
and science in high school. “As grants go, |
think this one holds school systems account-
able, and it sets appropriate benchmarks,”
says Cohen.

Making the grade

Those benchmarks vary from city to city and
state to state. Louisiana, for example, which
ranks 47th in math test scores, is focusing on
retraining teachers, with a target of 800
teachers a year for 5 years. In a typical proj-
ect, a teacher receives training that includes
attend'mg an intensive summer session, care-
ful planning for the next academic year, and
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help from a site coordinator with extensive
classroom experience. Local schools write
annual funding proposals in what state offi-
cials call “a mini-NSF approach” that ex-
tends the foundation’s emphasis on evalua-
tion and quality control.

But success on that front is only one step
toward meeting the state’s real goal—im-
proving student performance. “Our current

Spending Boom for
Systemic Reform
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Going up. Funding is rising for NSF’s three
systemic initiatives, which began in 1990.

tests don’t measure the right stuff,” says R. D.
Anderson, senior adviser on the project.
“We are shooting for a very different kind of
math program that emphasizes problem-
solving and reasoning.” His office is now
designing new tests that will be given to
students affected by the initiative and those
who are not. Some prelimi-
nary results in Lake Chatrles,
near the Texas border, show
“a sizable improvement in
concepts and applications
but slight decreases in com-
putational skills,” he adds.

NSF officials say they are
acutely aware of the problem
of evaluating success. “The re-
sult is not a single data point,”
says Daryl Chubin, director of
research, evaluation, and dis-
semination for NSF’s educa-
tion directorate. Measuring
the existence of more favor-
able attitudes toward math
and science education, for ex-
ample, will be difficult, and
some want NSF to spend more on research. “I
don’t think there is enough money for evalu-
ating whether these efforts work or don’t
work,” says Mary Lindquist, a member of
NSF’s education advisory board and a math-
ematics education professor at Columbus
College in Georgia.

Even so, NSF was able to determine that
one state’s initiative was not working. In
March, the foundation decided to cancel its
cooperative agreement with Rhode Island,
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Gambling man. NSF’s Luther
Williams says systemic reform
should be “high-risk.”
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chosen in the first round. NSF evaluators
determined that the state’s systemic reform
plan was in trouble after 2 years of funding
and that it could not be salvaged.

The state was dropped because its plan
did not spell out how the effort would im-
prove student performance, focused too
much on technology, and was hobbled by
weak and unstable management, according
toa letter from Julia Wan, a program director
for systemic reform, to Dennis Cheeks, proj-
ect director for the state’s effort. “They
lacked a systemic approach—that was their
fatal flaw,” said Janice Earle, senior pro-
gram chief. “They did not have the man-
agement and leadership they needed, and
there were repeated staff changes.” By con-
trast, NSF warnings to Florida officials led to
quick changes that saved that state’s pro-
gram, says Danek.

While Cheeks agrees that “Rhode Island
dropped the ball in many ways,” he says NSF
evaluators were overwhelmingly from the
world of higher education and lacked experi-
ence in kindergarten through grade 12. And
he thinks their expectations were unrealis-
tic. “You don’t change culture by mandates
or fiat,” he says. “NSF has a heavy-handed
central approach to educational change.”

The decision to end the Rhode Island
agreement sent shock waves through those
states participating in the project, several
state educators said. That may have been the
point, according to Cheeks: “A political de-
cision was made that someone had to lose—
and we were in the wrong place at the wrong
time.” Although Danek dis-
putes this—“it was pretty
hard to turn Rhode Island
off,” he says, given pressure
from the state’s congres-
sional delegation—sources
say NSF wanted to prove it
could make tough decisions
when necessary.

More states could follow
in Rhode Island’s path. The
second round of SSI eval-
uations will be held next
month, and several states
have similar problems, ac-
cording to NSF and state
sources. Florida is in trouble
again , says one official famil-
iar with the program, and
North Carolina, South Dakota, New Mexi-
co, and Texas “are on thin ice.” Williams
admits that “based on the evidence, [the
states] are not all performing at the appropri-
ate level,” but he declines to say whether the
foundation will sever its agreements with any.

CAROL CLAYTON

Watching the watcher

While NSF is keeping close tabs on how the
states are performing, its own performance is
also under close scrutiny from Congress.
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How well it does could prove critical in de-
termining NSF’s future budget for math and
science education at the precollege level.

Support for systemic reform comes mainly
from the congressional committees that ap-
propriate funding, in particular the panel
chaired for the past 6 years by Senator Bar-
bara Mikulski (D-MD). Last May, when
NSF chose Baltimore and eight other cities
for USI awards, Mikulski presided over a
press conference that also featured John Gib-
bons, the president’s science adviser.

Thanks to a long record of peer-reviewed
awards, NSF so far has successfully managed
to avoid so-called “earmarks” from individu-
al legislators interested in obtaining systemic
reform funds for their districts. “NSF is driv-
ing the educational programs, not Congress,”
says one staffer. “And NSF has the reputa-
tion of looking at its programs on merit
rather than politics.”

The program has also attracted the at-
tention of the panels responsible for autho-
rizing NSF spending. The explosive growth
in NSF’s educational activities led Repre-
sentative Rick Boucher (D-VA), outgoing

Representative Robert Walker (R-PA) may
represent the tradition-minded Amish re-
gion around Lancaster, but the incoming
chair of the House Science Committee has
some nontraditional plans for the nation’s
high-tech future. Last week, in a press con-
ference, Walker made it clear that he would
use his position to promote sweeping
changes in U.S. science and technology. He
said he would try to shift money from applied
to basic research, promote hydrogen as an
alternative fuel, and take a hard look at re-
search on global climate change.

Walker also plans to move quickly. Early
next month the committee will summon the
chiefs of science agencies under the
committee’s jurisdiction to a hearing on the
direction of science and technology. “We
want to focus not on programs in the next
budget, but programs into the next century,”
he says. Along the way, he would like to
abandon what he calls the government’s
“command and control” approach toward
science and substitute methods such as an
R&D investment tax credit.

Sitting silently to the side during the
press conference was Representative George
Brown (D-CA), the outgoing panel chair.
“Walker does have some good ideas, but
some of them may turn out to be totally off
the wall,” Brown said the next day at his own
gathering with reporters.

One major difference of opinion concerns
government-industry cooperation. Walker
says he wants to return the National Insti-
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chair of the House Science, Space, and Tech-
nology science subcommittee, to ask the
General Accounting Office to examine
whether the foundation was managing the
programs effectively. The report, completed
in June, recommended that NSF find better
ways to evaluate its efforts but uncovered no
serious problems.

“The growth in these programs has been
more rapid than this committee is comfort-
able with,” says the congressional aide. “But
we know NSF appreciates the value of evalu-
ation.” The larger question, he adds, is
whether the foundation can demonstrate an
improvement in student achievement:
“They must think carefully about what they
are trying to measure, because [improvement]
is the long-term goal.” Williams says he
hopes to see the first signs of such progress
next year, although NSF officials add they
are not sure what form that will take.

The new Republican Congress is likely to
take a tough look at NSF’s centralized effort
to force change at the local level. NSF offi-
cials still wince when they recall the 65% cut
in the education directorate’s overall fund-

SCIENCE AND THE NEW CONGRESS

Walker Unveils R&D Strategy

tute of Standards and
Technology to its tradi-
tional mission of helping
industry meet its technical
challenges rather than
pursuing the type of large-
scale joint government-
industry projects sup-
ported by the rapidly grow-
ing Advanced Technol-
ogy Program (ATP). But
Brown hopes to fend off
Walker's attacks on ATP
and related programs by
enlisting the support of industry and “wean-
ing away enough Republicans.” Walker also
wants the National Science Foundation to
rededicate itself to supporting basic aca-
demic research, presumably trimming or
ending the half-dozen or more “strategic”
initiatives such as high-speed computing and
advanced manufacturing. But Brown feels
that the NSF debate is more semantics than
substance. “All of the applied science and
engineering work at NSF accounts for no
more than 10% to 15%,” he says.

The National Aeronautics and Space
Administration can expect to garner bipar-
tisan support from the new committee.
Walker pledged to fight for a NASA bud-
get that keeps pace with inflation—a sig-
nificant boost above the steady state pro-
posed by the Clinton Administration. That
White House plan is “disastrous,” agrees
Brown, who warned Clinton’s chief of staff,
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Long view. Rep. Walker wants to
focus on “the next century.”

ing in the first year of the Reagan Adminis-
tration on the grounds that such activities
are the responsibility of the states. But many
observers believe that systemic reform is less
ideologically offensive to Republicans than
is a typical Department of Education grant
because of its emphasis on evaluation and
benchmarks. “This program is different, and
I don’t think it will arouse much ire,” says
one Republican staffer. And Representative
Robert Walker (R-PA), the new chair of the
House Science Committee, had kind words
for NSF’s education efforts at a press confer-
ence this week.

Williams says he is counting on the sup-
port of Republican governors and mayors in
many of the systemic-reform states and cities
if Congress tries to gut the program. But he’s
not expecting any huge increase, either. “If
the overall NSF budget is not growing, | am
positive the education budget is not going to
grow,” he says. In the meantime, staying the
course during the bumpy season ahead is
likely to rest on his ability to post clear and
convincing yardsticks of success.

—Andrew Lawler

Leon Panetta, that he will
“raise all kinds of hell” to
protect areas like space
science in the 1996 bud-
get. But that doesn’t mean
a free ride for every re-
search program. For ex-
ample, Walker wants to re-
view NASA'’s multibillion-
dollar Earth Observing Sys-
tem—a planned constella-
tion of satellites—to de-
termine if it is necessary.
The new chair’s suc-
cess in pushing through his
agenda will depend in
large part on how seriously the Republicans
carry out their pledge to slash the deficit.
Although he declined to list specific cuts he
would make, Walker spoke of diverting
money from one science effort to another
rather than reducing overall science funding.
Other Republicans, however, have de-
manded significant cuts, including abolishing
the U.S. Geological Survey, the new Na-
tional Biological Survey, and the Office of
Technology Assessment. Walker says he has
an open mind on OTA’s future. “There prob-
ably needs to be restructuring ... but having
such a body probably is valuable,” he says.
For his part, Brown doubts that USGS
will get the ax given its reputation for qual-
ity science and its solid record of scientific
achievement. “I don’t think there’s a one-
in-a-million chance it will be abolished,”
he says.
—Andrew Lawler





