
Richard Hull complains that the program 
analysis measured only profitability, not qual- 
ity or usefulness: "We have one of the best 
entomology programs in New England. We 
are extremelv strong in vector-borne diseases 
and pest maAagernent. Those quality things 
don't translate into dollars ner facultv." 

o ther  faculty members argue with the num- 
bers. Grant income and student enrollments 
in the geology department were unusually 
low in 1994-95, the year of the analysis's 
financial snapshot, and the department's ag- 
ing quarters showed up as a $300,000 ex- 
pense in the analysis even though the build- 
ing is "literally crumbling," says geology Chair 
Don Hermes. Real costs are lower. he savs. , . 
and revenues are higher. 

Still other URI faculty members, including 
accounting Professor Richard Vangermeersch, 
~ o i n t  to  inconsistencies in the assumntions 
behind the analysis. For example, the analysis 
s ~ r e a d  the costs of university-wide services 
among departments according to the number 
of students each taught. It spread those costs 
among programs within departments, how- 

ever, according to the amount of time faculty 
members devoted to courses in each program. 
As a result, in departments such as psychol- 
ogy-where faculty members teach a few large 
undergraduate courses but snend most of their - 
time teaching small graduate courses-each 
graduate program appeared to suffer "unbe- 
lievable deficits," says Vangermeersch. 

Not everyone is dis~leased, however. "Af- 
ter years of k i n g  with financial instability," 
says paleontologist David Fastovsky of URI's 
geology department, which lost its master's 
degree program, "many faculty members were 
open to the fact that some changes do need 
to take place." And at the faculty senate's 
request, Carothers gave each department a 
chance to review the program analysis and 
make an argument against proposed suspen- 
sions. Several programs, including biochem- 
istry and microbiology, won reversals. 

This drama is likely to be played out again 
on other stages, as variations on URI's effi- 
ciency experiment are under way in many 
states. As part of its Priorities, Quality, and 
Productivity project, or "PQP," the Illinois 

Deliberate Flood Renews Habitats 
T h e  Colorado River at Vesey's Paradise, Ari- 
zona, where waterfalls cascade down lime- 
stone walls, is usually a clear emerald green. 
But beginning on 26 March, it turned the 
color of chocolate milk as a flood wave de- 
liberately released from Glen Canyon Dam 
surged downstream, lifting and churning 
river-bottom sediments. The flood was a chal- 
lenge for experienced boaters, who rode the 
river at nearly triple its average flow. But the 
week-long surge was actually a $1.5 million 
ecological experiment designed to test the 
idea that controlled floods are to river ecosys- 
tems what prescribed fires are to forests-a 
means of rejuvenation. "This is the first time, 
on a IF----- --'--:r, that we have actually at- 

t em~ted  to restore some of the 
dynamic range of flows 'for the 
urotection and maintenance of 
ecological resources," says Edmund 
Andrews, chief of the River 
Mechanics Project for the U.S. 
Geological Survey (USGS). 

Some 100 scientists were sta- 
tioned along a 390-kilometer 
stretch of river from the dam 
through the Grand Canyon, and 
they quickly tallied early results: 
Sediment swept up by the flood 
built or reiuvenated hundreds of 
sand bars, adding anywhere from 
0.5 to 3 meters to their height. - -  . 

River - 

Board of Higher Education is comparing in- 
structional costs at each of Illinois's state uni- 
versities to state averages for each discipline 
and recommending specific cost-cutting mea- 
sures and Drogram shutdowns. Private research . - 
universities, including the University of Roch- 
ester, Duke Universitv, and Washington Uni- - 
versity in St. Louis, are now gauging the pro- 
ductivity of their own faculty members through 
a similar comparison of departmental data. 

Whether research universities can push 
faculty productivity upward fast enough to 
offset continuing decreases in funding will 
mainly be a matter of ingenuity and clever 
coaching. It's unclear, however, how long 
faculty members will remain willing pawns in 
all this money-minded strategizing. "When 
someone working more than full-time is - 
asked to account for his time as if he's not 
working hard enough, it's a little demoraliz- 
ing," says URI's Fastovsky. "Ultimately you 
have to ask vourself whether education is a 
business, and whether business management 
practices reflect what it's about." 

-Wade Roush 

ated-the nurseries for native 
fish-have slowly vanished. 

Scientists at the USGS fie- 
'7 

ured that a controlled flood, 
created bv running all of the 

I dam's eight t u r b i e s  a t  full 
throttle and opening its four jet 
tube outlets, could chum up the 
sediments again and rejuvenate 
the beach habitats. In collabo- 
ration with the Bureau of Rec- 
lamation and the National Park 
Service, they released 1200 cu- 
bic meters per second from 
Lake Powell for seven straight 
davs. As the flood wave trav- 

Beach growth. Before 
' 

eled downstream, the USGS 

and after photos show monitored water velocity, river 
Now the waiting game begins, sand depositic 
as researchers see whether the 
resculpted riverbanks prove more hospitable 
to the Colorado's endangered species-and 
how long the new habitats persist. 

Glen Canyon Dam began impounding wa- 
ter in 1963, transforming the Colorado River 
from a muddy, turbulent, desert river into 
one that is clear, cold, and controlled. It cut 
the river's annual peak discharge from nearly 
2700 cubic meters ner second to a auarter of 

~ n .  rise, sediment transport, ero- 
sion, and water chemistry. 

One surprise, said senior USGS hydrolo- 
gist Mark Anderson, was how quickly the 
beaches were rebuilt. While computer models 
had suggested that the beaches might grow 
steadily for 6 days, most of the deposition took 
place within the first 40 hours. That's an excit- 
ing find, says Anderson, because it means 
that future floods could be much shorter and 
still rebuild beaches. "We now have more 

I that today. These unnaturally low flows have tools in the management box," he says. 
drasticallv reduced the river's abilitv to carrv Now scientists want to see whether endan- 

I sediment: Before the dam, floods wduld per;- gered species-in particular a fish called the 
odically sweep up sediment deposited in the humpback chub--move into the rejuvenated 
Colorado's main channel by its headwaters habitats. The chub is the only native fish that 
and tributaries. As the high water subsided, persists as a reproducing population in the 
the sediment would settle out to form beaches Grand Canvon. But it faces a hostile environ- 

Snails9 place. Biologist prepares to gather and and sandbars. But without the floods, these ment: The dam has cooled the river, and the 
move amber snails before the flood. deposits and the slack backwaters they cre- sun-warmed backwaters that young chub rely 
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on  are in short supply. The flood recreated I 
those habitats, in particular near the inflow of 
the Little Colorado River, where the largest 
population of the fish is found. "In one place 
where there was no sand whatsoever. there is 
now agreat wide beach with a backwater that 
can be used by humpback chub," reports Larry 
Stevens, an ecologist with the Bureau of 
Reclamation's Glen Canyon Environmental 
Studies Office. 

Even if the flood turns out to be a boon to the 
humpback chub-not to mention to boaters 
who camp on the Colorado's beaches-there's 
the question of how long these rejuvenated 
habitats will last, says Dave Wegner, program 
manager at the environmental studies office. 
"How stable are [the beaches]? Do we need to 
do this everv five or everv 10 vears!" T o  answer , , 
that question he and his colleagues will spend 
the next 8 months closely monitoring physical 
and biological changes along the flood route. 

Ecologists are hoping that the rebuilt 
beaches will last, because it won't be possible 
to turn the floodwaters back on anvtime 
they're needed. For one thing, in the complex 
world of ecosystem management, what ben- 
efits one species can harm another. Take the 
endangered Kanab amber snail, which slimes 
along cardinal monkey-flowers and watercress 
at Vesey's Paradise, 75 kilometers from the 
dam. The population, one of only two known, 
was threatened by rising flood waters, so the 
U.S. Fish and Wildlife Service (FWS) devised 
a plan to lessen the flood's impact. Four biolo- 
gists spent days roped to the canyon wall, mov- 
ing 1300 snails up above the inundation zone. 
"Picking snails is kind of like picking blueber- 
ries. You find good patches and pick a lot of 
them pretty quick," says Stevens. Next time a 
flood is needed to rebuild the chub's habitat, 
however, the snail could stand in the way. 
Before the Colorado is allowed to flood again, 
FWS has stipulated that a third population of 
snails either be found or established, says 
Vicky Meretsky, an FWS biologist. 

What's more, water allowed to rush down- 
stream means lost revenue from the dam's 
electric dvnamos-$1.5 million over the 7 
days of the flood, says Tony Morton, an envi- 
ronmental s~ecialist with the Western Area 
Power Administration, which helps manage 
dam operation. Still, says Morton, the cost 
would be acceptable if a flood were staged 
onlv everv 7 to 10 vears. 

Even if the ~ o l d r a d o  isn't unleashed again 
any time soon, the flood of results could have 
ripple effects elsewhere, says Wegner: "The 
results will be applied not only to Glen Can- 
yon, but potentially to every other dam that 
controls water releases downstreamu-which 
means dams on every major river system in 
the United States. 

-Bernice Wuethrich 

Bernice Wuethrich is a free-lance writer in 
Washington, D.C . 

Report Urges NSF to Promote Teaching 
I t ' s  not easy to change a system 50 years in 
the making, admits Melvin George, former 
president of St. Olaf (Minnesota) College. 
But as chair of an advisory panel that will 
deliver its recommendations next month to 
the National Science Foundation (NSF), 
George hopes the group's proposals will start a 
revolution in undergraduate education. The 
Dane1 believes NSF has h e l ~ e d  contribute to 
an imbalance between research and teaching 
o n  most college campuses by promoting spe- 
cialized research careers. What's needed, it 
savs, is for NSF to tell scientists that what , . 
they do in the classroom is as impor- 
tant as what they do in the lab. 

The  committee, which has been 
deliberating for more than a year, 
undertook its study at  the request of 
NSF's education chief, Luther Wil- 
liams.* T o  bring about the change, 
the draft report recommends that 
universities revise their a o ~ r o a c h  to . L 

teaching to address the needs of all 
students. For example, it suggests that 
departments should set goals for what 
their students should learn. hold fac- 
ulty members accountable for stu- 
dents' performance, change the aca- 
demic reward system to incorporate 
good teaching, and give science fac- 
ulty members a bigger role in train- 
ing kindergarten through grade 12 
(K- 12) teachers. T o  achieve these goals, says 
the report, NSF will need to double its $180 
million budget for undergraduate education. 
But even more important, says George, is a 
greater commitment to educating students. 

"NSF was part of the problem, and so it 
has an obligation to be part of the solution," 
says George, who summarized his group's find- 
ing earlier this month at  a meeting of the 
advisory committee to NSF's Education and 
Human Resources directorate. 

in a world of growing technical complexity. 
The  panel wants NSF to redress this im- 

balance by shifting more of its resources into 
undergraduate programs that focus on  teach- 
ing. The  current lineup grew out of the rec- 
ommendations of a review in 1986, which 
focused on  how NSF could help science ma- 
jors. Advisory board members who attended 
the briefing endorsed the panel's approach. 
In fact, they suggested several changes to 
broaden its scope: Integrate the report with 
the new national K-12 science education 
standards, address the importance of curricu- 

The  "problem" to which George refers is 
the government's decision after World War I1 
to have universities carry out the bulk of the 
nation's basic research. That  decision has 
fostered a network of more than 100 research- 
intensive universities-NSF's primary cus- 
tomers-that is the envy of the world. But 
George and other advocates of reform point 
out that 65% of all undergraduates, includ- 
ing some who will become the nation's pri- 
mary- and secondary-school teachers, attend 
schools that don't even receive NSF research 
funds. This has created a svstem that-accord- 
ing to Harvard university historian of science 
Gerald Holton-leaves students "homeless" 

Teacher preparation 
Support for minority institutions 
Instrumentation, lab development 
Advanced technological education 
Curriculum development 
Faculty enhancement 
Research-oriented activities 

Research experiences for undergraduates $27.8 
Research at undergraduate institutions 
Support for minority institutions 
SOURCE NSF 

lum reform, acknowledge an increasingly di- 
verse student body on  campus, and encour- 
age dissemination of good teaching models. 
But panelist David Sanchez, vice chancellor 
for academic affairs at Texas A&M University, 
believes that these technical issues are not as 
important as changing how individual depart- 
ments feel about undergraduate instruction. 

"When I meet with departments and ask 
them, 'What do you expect from your stu- 
dents!' thev talk about what students need to 

* "Shaping the Future: New Expectations for 
Underaraduate Education in Science. Math- 
ematics, Engineering, and ~ e c h n o l o ~ ~ . "  

know to coktinue in the field," says Sanchez, 
a former head of NSF's math and physical 
sciences directorate. "But I say, 'No, I'm talk- 
ing about the majority of your students, the 
ones taking only one science course but who 
may want to be teachers.' " 

NSF's Williams says he appreciates the 
panel's broad analysis but warns that NSF's 
ability to bring about change is limited. "The 
problem, fundamentally, is that a system cre- 
ated to serve 10% of the population is now 
being asked to serve everybody," he says. "We 
can be a catalyst, but we're only one of many 
voices in a national debate." Even so, George 
and his panel hope the agency will sing out 
loud and clear: "If NSF sends a message that 
teaching is important," he says, "universities 
will start to change their behavior." 

-Jeffrey Mervis 
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