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THE NATIONAL SCIENCE FOUNDATION

TUESDAY, FEBRUARY 25, 1992

U.S. House oF REPRESENTATIVES,
CoMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:35 a.m. in room
2318, Rayburn House Oﬂipce Building, Hon. Rick Boucher [chair-
man of subcommittee] presiding.

Mr. BoucHER. This is the first of two days of hearings that the
subcommittee will hold on the National Science Foundation’s
budget request for fiscal year 1993. Today we will hear from repre-
sentatives of professional science societies and from academe, and
next week we will receive testimony from the National Science
Foundation.

The fiscal year 1993 budget request for the NSF is 18 percent
above the fiscal year 1992 appropriation level. Due to accounting
changes associated with logistics support activities for the Antarc-
tic program, the effective increase above the fiscal year 1992 fund-
ing level for NSF's programs is 13 percent. The pro increase

ects the ongoing commitment to doublin% the NSF budget by
fiscal year 1994, using fiscal year 1987 as the base year. .

The growth that is provided by the NSF budget request will
allow the Foundation to address a range of research unities,
including interagency initiatives in four key areas: global change
research, high-performance computing, biotechnology, and ad-
vanced matena]l;‘ and processing.

The NSF also proposes additional research activities that are fo-
cused on advanced manufacturing in the computer sciences, engi-
neenn%; math and physical sciences, and the social sciences. Much
of the budget increase for these wide- ranging research activities
will result in increased support for individual investigator and
small group awards.

We have asked our first two panels of witnesses today to consider
the broad priorities reflected in the NSF's budget request. As I in-
dicated, four interagency research activities that are coordinated
by the Office of Science and Technology Policy are a prominent
part of the budget. In fact, over 40 percent of the research director-
ates’ budgets are programmed for these initiatives.

We are interested in the views of our witnesses on the wisdom of
that allocation, on the advantages and disadvantages of the inter-
agency initiative process, and on whether this process holds the
promise of becoming an effective mechanism for the setting of pri-
orities within the Federal research budget.

(1)
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A second issue associated with budget priorities which we intend
to address this morning is the allocation of resources by NSF for
research facilities. As was the case last year, the NSF has not re-
quested support for the Academic Research Facilities Moderniza-
tion Program, which has been funded during the past three years
at the a grummat& level of $20 million each year.

The F does request $33 million for the academic research in-
strumentation program and an increase of approximately $75 mil-
lion for new construction and upgrades of national research facili-
ties operated directly by the National Science Foundation. The na-
tio research facilities recei mcrraases include new optical
telescopes, upgrades to the researc fleet, and construction of
the Laser Interferometer Graﬂtatmnal ave Observatory.

We invite our witnesses to comment on both the appropriateness
of the priorities for research facilities that are presented in
budget request and also the extent to which the research communi-
ty is aware of, and participates in, the process for allocation of re-
sources for facilities construction among the range of possible
prgects and programs.

ur final panel of witnesses today has been asked to concentrate
their comments on NSF plans and programs in science education.
The Education and Human Resources Directorate budget, largely
through congressional insistence, has grown raialdly over the past
few years, more than doubling in size since fiscal year 1990. We are
particularly interested in assessments of the eﬁ'ectweneaa of NSF's
management of this program growth.

One recent program thrust by NSF has been the Statewide Sys-
temic Initiative, which will attempt to make systemwide mE;ove-
ments in science and math education at a number of States. Two of
our witnesses will discuss program goals and the implementation
process for that initiative.

I would like to extend the welcome of the subcommittee to our
witnesses this morning, and before calling upon them, we will have
statements from other subcommittee members.

The Chair would first recognize the ranking Republican member
of the subcommittee, the gentleman from California, Mr. Packard.

Mr. Packarp. Thank you very much, Mr. Chairman.

I am very pleased with the increase of almost 18 percent in the
President’s fiscal year 1993 budget for the National Science Foun-
dation. The link between NSF-funded research and the knowl
and technological innovations that flow from such basic research is
undeniable.

The National Science Foundation excels not only in supporting
outstanding science endeavors but, also, in its dedication to im-
gmved science and mathematics education at all levels from kin-

arten through graduate school.

is hearing gives us a unique opportunity to examine, from the
perspective of outside witnesses, the mana%far:ent of the Education
and Human Resources I]lrectorate which seen such phenome-
nal success and growth in the past few years.

We also want to look at how funding for the FCCSET initiatives
is impacting the core programs at the National Science Founda-
tion. Another area of interest will be the process of priority setting .
among the construction of new national facilities, renovation of ex-
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isting national facilities, and, of course, the renovation of academic
research facilities.

I, too, wish to join with you in welcoming our witnesses. I would
like to especially welcome Dr. Rowland, who comes from my neigh-
boring district. {d{: not include all of Irvine, but I go to Irvine, and
so I am very grateful that he is here with us to testify today. But to
all of the witnesses, we are grateful for your preparation and for
your attendance, and I look forward to some interesting dialogue
on the issues that we have outlined.

Thank you very much, Mr. Chairman.

Mr. BoucHeER. The Chair thanks the gentleman and recognizes
the gentleman from Florida, Mr. Bacchus.

Mr. BaccHus. Thank you, Mr. Chairman.

I would like to begin by congratulating you on the fine job, the
excellent job, you have done in chairing this subcommittee. You
have really done a decade’s work in one year, and I am proud to be
a member of the subcommittee and to work with you.

I very strongly support the Administration’s request for a signifi-
cant increase in the budget for the National Science Foundation.
This is one issue on which the Administration has made a commit-
ment and has kept it, and I want to applaud them for doing so. I
will continue to support them. I only wish that it could be more.

I want to apologize to these witnesses because I have to leave in
a few moments to go downstairs to where I will sit on the Banking
Committee and listen as the Resolution Trust Corporation asks for
another $55 billion. It worries me that we have to make some very
difficult decisions in this subcommittee and other subcommittees of
this committee. Do we want to improve laboratory facilities, or do
we want to build more laboratory facilities? Obviously, we should
do both, but sometimes in the past year we have had to deliberate
on difficult choices.

We ought to kaegFin mind the $3 billion that the administration
is asking for for NSF in light of the $55 billion that is being asked
for downstairs. Our priorities are not right in this Nation.

On a personal note, I would like to welcome Dr. Gordon Nelson
from %djstrict. a constituent of mine, a friend of mine. He does a
wonderful job at the Florida Institute of Technology and, of course,
is a national leader in his field. I look forward to your testimony.

Also, another friend of mine, Jack Leppert, is here from Florida,
from Tallahassee, who works for the Department of Education in
the Systemic Initiative. We are very proud of the role that Florida
is playing in pursuing this project. We think it will make a differ-
ence for the country and for our future.

you, Mr. irman.

Mr. BoucHER. The Chair thanks the gentleman, particularly, for
his very generous comments and recognizes the gentleman from
Arkansas, Mr. Thornton.

Mr. THORNTON. Thank you, Mr. Chairman. »

I would like to join my colleague from Florida, Mr. Bacchus, in
expressing my appreciation to you for the excellent job that you
have provided in leading our committee. s

I also would like to join in his comments about our priorities. It
troubles me, even though this is a];:]:»a.riezntli,v1 a significant increase
for research, that we are not paying enough attention to the need
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for making major structural changes in the American economic
base; that the driving power of creativity in science must be har-
nessed to the implementation of those ideas through means of tech-
nology transfer and appropriate technology policy if our Nation is
to continue to be strong.

I will be supportive of any efforts to extend further benefits to
science education fellowships. This is a great driving force for the
future of our economic well-being. Like my colleague from Florida,
I hate seeing us draining our resources into mistakes of the past
rather than applying our resources as an investment in the future,
which science truly is.

Thank you, Mr. Chairman.

Mr. BoucHER. The Chair thanks the gentleman and recognizes
the gentleman from Indiana, Mr. Roemer.

Mr. RoEMER. Thank you, Mr. Chairman.

I, too, would like to join my very articulate colleagues here from
Florida and Arkansas in commending you for your leadership, not
just today but all last year, on a host of these topics concerning not
just competitiveness, not just standard of living for people, not just
research and development, but all of that translates into jobs, into
how we are going to compete with the Japanese and the Germans,
into how our children are going to do in the future. Those are
pretty easy things to understand in our country.

I come from a district that has been very, very hard hit in the
Midwest, in the northern part of Indiana, on losing our manufac-
turing competitiveness. We have gone from 33 percent of our jobs
in manufacturing down to about 16 or 17 percent. The Japanese
and the Germans are up at 28 and 33 percent, and we cannot
afford that and have a strong, vibrant middle class in this country.

This is what this hearing is all about. We use very different
terms. We talk about productivity in our economy. We talk about
standard of living. We talk about research and development. All of
those things directly translate into fundamental change and new
direction in this country so that we can come up with the technolo-
gy to create the next high- definition television or fiberoptic cable
or ceramic engine or aeronautic flight to compete with the Japa-
nese and the Germans.

So I commend my colleagues for their interest today. I commend
the chairman, and I look forward very much to the testimony from
our esteemed witnesses. I, like my colleague from Florida, do have
another Science, Space, and Technology Committee hearing this
morning, so I will be going back and forth.

But again, thank you, and thank you, Mr. Chairman.

Mr. BoucHer. The Chair thanks each of the gentlemen for their
comments, all four of whom have made outstanding contributions
to the work of this subcommittee during the course of the past
year.

Without objection, we will place in the record at this point a
statement by the gentleman from Illinois, Mr. Costello.

[The prepared statement of Mr. Costello follows:]
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Mr. BoucHEr. We are now pleased to welcome our first panel of
witnesses: Dr. F. Sherwood Rowland, the president of the American
Association for the Advancement of Science and professor of chem-
istry at the University of California at Irvine, and Dr. Gordon
Nelson, chair of the Council of Scientific Society Presidents and
dean of the College of Science and Liberal Arts at the Florida Insti-
tute of Technology. He is accompanied by Dr. Bonnie Brunkhorst,
who is chair-elect of the Council of Scientific Society Presidents.

We welcome each of you this morning. Without objection, your
prepared statements, along with those of the other witnesses who
will testify later, will be made a part of the record, and we would
welcome your oral summary of those written statements. The
Chair would ask that the witnesses please try to keep their oral
summaries to five minutes, and then we will have time for ques-
tions of each of you.

Dr. Rowland, we would be pleased to begin with you.

STATEMENT OF F. SHERWOOD ROWLAND, PRESIDENT, AMERI-
CAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE; AND
PROFESSOR OF CHEMISTRY, UNIVERSITY OF CALIFORNIA,
IRVINE

Dr. Rowranb. I think I should speak in this sense both for the
AAAS and for the science community in general that we are
pleased to have steady increases in the support for the National
Science Foundation, because most of us look on the National Sci-
ence Foundation as the bedrock support for science in the country.
It is the place where individual initiative is most effective, especial-
ly at the starting point for new developments, when individual pro-
posals not programmed in some other fashion can be brought to
the fore, new ideas can be tried, and the enterprise of science
pushed forward.

I want to just comment on something which strikes me as being
symbolic of the developments over the last generation or so. And I
have mentioned in the testimony Dr. Edward Stone, whom I heard
two days ago talking about his start. He is now head of the Jet Pro-
B;lsion Laboratory. He was talking about his elation as a young

.D. at being given the opportunity to design an instrument that
was going to be put into orbit and that he was given nine months
to do this. That it would be possible to design an instrument and
put it into orbit in nine months was a characteristic of the 1960s—
small instrument, small orbit, small satellite.

Contrast that with the experience of Dr. Joe Waters, whose data
you saw in the last two weeks, the remarkable measurements of
chlorine monoxide in our stratosphere. But that instrument was a
development of an elaboration on an aircraft-borne instrument
which he had developed in the 1970s, and that took him about 13
years for an experienced scientist to get that into orbit.

Somehow that is a characteristic of the trend toward big science
and big projects, where the ability to try something out becomes so
expensive and so involved in all of the procedures of deciding how
to do it that the science gets lost for a decade while one waits for
the opportunity to do something.
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Now, within that range, a generation ago, the Department of
Energy and NASA and many of the other agencies were more open
than they are now. They are much more programmatically driven
now, so that it becomes more difficult for the individual scientist to
start out with something new.

That makes it even more important, the role that NSF plays.
And so the central fact for NSF, certainly for most of us, is that it
should continue to support as strongly as it can individual investi-
gator-proposed science, the place where the new ideas must be
coming out so that we will have something to work on in programs
15, 20, and 25 years from now.

You have asked for comments about the FCCSET procedure, and
I will speak there only from my experience of it in the global
change area. I do not think that the scientific community at the
working level is terribly impressed by the Global Change Initiative
under FCCSET. It struck us first as being repackaging rather than
asking what is the science that can be done and how should we do
it.

Rather, it was put together by saying who is doing what and how
can we label it as global change. It is certainly expanding some-
what, but it is not felt within the science community that I am
aware of that this is a process in which they have much input; that
it is coming from top down. This is what we are going to do, and
find out what your position is, where you can fit into that, rather
than asking what are the scientific problems and how can we best
attack them. So in that sense, we are not terribly impressed with
FCCSET as a basis for getting science attacked, and as I say, that
is just from the one proposal on global change.

Speaking for the AAAS, we very much appreciate the fact that
the NSF is now going to treat social science separately. We do
think that this is an area that does need to be considered on its
own and not be subject to being a minor part of some other direc-
torate. So having a Social Science Directorate is a very good idea.

Then we come to the question of research facilities. As far as re-
search facilities are concerned, the overwhelming aspect of the last
10 or 15 years is the pace at which instrument development domi-
nates what one can do in science and the need for constant renewal
of the instrumentation that is available at the various establish-
ments, especially at the universities.

It is disconcerting to be training new students on obsolete equip-
ment, and we want very much to emphasize that we need to keep
putting a substantial amount of money into bringing our facilities
up to the 1990s level, to have new instruments and to have that
spread broadly across the country, simply because the pace of what
one can do is very much dependent on the accessibility of such in-
strumentation.

That is a very brief summary, and I think I will leave it at that
point. Thank you very much, Mr. Chairman.

[The prepared statement of Dr. Rowland follows:]
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Mr. BoucHer. Thank you very much, Dr. Rowland.
Dr. Nelson, we will be pl to hear from you, sir.

STATEMENT OF GORDON L. NELSON, CHAIR, COUNCIL OF SCIEN-
TIFIC SOCIETY PRESIDENTS; AND DEAN, COLLEGE OF SCIENCE
AND LIBERAL ARTS, FLORIDA INSTITUTE OF TECHNOLOGY;
ACCOMPANIED BY: BONNIE BRUNKHORST, CHAIR-ELECT,
COUNCIL OF SCIENTIFIC SOCIETY PRESIDENTS

Dr. NELsoN. Mr. Chairman and Members of the subcommittee,
thank you for inviting the Council of Scientific Society Presidents
to testify before your subcommittee. I am the 1992 chair of the
Council, and I am accompanied by Dr. Bonnie Brunkhorst, who is
our chair-elect.

The CSSP membership includes the presidents of 58 scientific so-
cieties. Societies that send their presidents to CSSP have an aggre-
gate membership of 1.4 million American scientists.

In order to help us prepare today’s testimony, we have faxed to
all our member presidents a series of questions addressed to the
policy issues posed by the subcommittee. In the time available,
about a third have been able to provide us their views. The re-
sponses we got, supplemented by personal contacts and Executive
Board discussions, Eave been incorporated into this testimony.

You posed two specific questions. In the first of these, you asked
what are the advantages and disadvantages of organizing and pre-
senting well over 40 percent of NSF's research programs as part of
the cross-cutting Presidential research initiatives.

First let me say our members generally consider the advantages
of the initiatives to be large and substantial. Many are of the view
that the introduction of the initiatives has, at a time of severe
budget constraints, played a significant role in facilitating the
broad increase in research funding for all participating agencies
and in the 17 percent increase in funding for NSF. We believe the
crnisl& cut Presidential initiatives will serve science and the Nation
well.

There are, however, important issues. The priority of the scientif-
ic community is clear: disciplinary-based, single-investigator re-
search is that priority. The long-term health ofu::iat disciplinary re-
search base is the key to long- term competitiveness.

As DOD is downsized, there is particular concern that the Ameri-
can research base not be undermined. A president of a large socie-
ty warned that if the cross-cutting served to detract from the core
scientific enterprise rather than focusing its efforts to specific
needs, it can do a disservice to the scientific enterprise and its abil-
ity to explore new, potentially important ideas.

Coordination and priority setting are good for all parties involved
in the scientific process. However, there is clear potential for too
much of a good thing. Indeed, many of our responding presidents
observed that devoting as much as 42 percent of the Foundation's
resiirch budget to the cross-cut initiatives would appear to be too
muciu.

Now, some have asked if the cross-cut initiatives amount to little
more than repackaging and relahelin% of a group of already exist-
ing programs. Our members generally reject t view of cross-
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cuts. One stated emphatically, “This is not just relabeling and re-
packaging. New ideas and issues are emerging.”

Does the cross-cut approach have the effect that scientists will
feel pressure to shave or bend their proposals for research support
to meet the implied objectives of the initiative? In many fields, sci-
entists have always been funded from cateForical programs tied to
specific objectives. Scientists have generally felt, however, free to
pro the kinds of projects they wish to carry out.

e orientation towards the wider program objectives comes not
in the description of the proposed research but, rather, in the justi-
fication section of the proposal, and admittedly, there unusual con-
tortions do exist.

As to the extent of participation by the scientific community, one
of our presidents, after noting the value of the cross-cut approach
in obtaining priorities for science, observed, ‘“The voice of the scien-
tific community in the FCCSET process is a more troubling issue.”

To date, interagency coordination has been practically closed to
all but Federal employees. While advisory committees and other
mechanisms still give access to individual agency priorities, some
direct tie to FCCSET decisionmaking could improve the process.

Let me be quite clear. My colleagues in the scientific community
are pleased with the way in which Dr. Bromley has revitalized the
Federal C‘-oordjnatini uncil. It is operating, we believe, very
much in keeping with the intent of the legislation that originated
in this subcommittee in the mid-1970s. We urge, however, that the
various FCCSET committees and task forces which develop and
monitor those initiatives find ways to strengthen the participation
of the wider scientific community.

The second science policy issue which you asked us to comment
on is the research facilities issue. The decision to undertake a vig-
orous new facilities program for the national research facilities is,
in general, one whicﬁ we welcome. The new facilities such as LIGO
constitute valuable additions to our inventory of national facilities.

Each has no doubt been discussed by the relevant disciplinary
advisory committees on their individual merit. It is not clear, how-
ever, whether all of these new facilities and their impact as a
whole on the overall NSF research program has been weighed to
the degree desirable.

Indeed, there is the impression in the community that facilities
for small, well-connected groups achieve funding, while the needs
of broader, less focused constituencies go unmet.

Let me comment specifically on the separate issue of research fa-
cility modernization. Here again, we applaud the decision to under-
take a strong effort at the national facilities. But in the area of
modernization of research infrastructure at academic institutions,
our applause is more restrained.

is again asking for $33 million for one important part of the
physical research infrastructure—instrumentation—but no re-
sources to continue the very modest $16.5 million Academic Facili-
ties Modernization Program wisely put in place by Congress in the
current fiscal year are being requested. Even this would be only a
fraction of the $43 million authorization.

What is missing at the NSF is a capital budget. In contrast to
private sector firms engaged in R&D, NSF’s bu consists of an
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Eﬁmﬁ sector? In which of those three processes would the other
ding communities tend to have a greater degree of confidence?

Dr. Rowland, we will begin with lynu.

Dr. Rowranp. Well, I think the least confidence clearly comes on
the political process without scientific input, just that it appears
that the facility is going to be funded in such-and-such a district.
That certainly does not generate any large support within the sci-
entific community, although it obviously does within the political
community.

The indirect cost recovery—the indirect costs are under such
pressure now of trying to drive them down that being able to build
into that enough money to build new facilities seems to me to be
very impractical at the present time, which leaves direct funding
through support to NSF or through other agencies.

Exactly which agency should do it is not so clear, but NSF is ob-
viausgy a logical candidate. And that way at least everybody comes
in and explains what they want to do, and you can sort of judge all
of them in competition with one another as to how useful it will be
to the scientific enterprise.

Mr. BoucHER. Let me ask you this very specifically, Dr. Rowland.
Between indirect cost recovery and the process of NSF making
awards based on peer review, which of those two do you think the
private sector would have greatest confidence in in terms of con-
tributing to facilities that are being constructed?

Dr. Rowranp. I think, in my experience, the private sector has
not been a very big contributor, anyway, so that it is not that im-
portant. Most of the facility contributions have to be coming from
Federal or State government anyhow. And I have to say that I
would be even more adamant about that up until this particular
year, when two of us received two-thirds of a million dollars from
the Keck Foundation, so we have a slightly different point of view
of private funding than we had a year ago.

Mr. BoucHEgr. Dr. Nelson?

Dr. NeLson. Of the three processes, 1 think the practicality is
that all three will exist and need to exist. In terms of indirect costs,
indirect costs are based on use of existing buildings built some time
ago at much less cost than facilities are today. So the practicality is
that that may help but not in fact fund replacement of existing
buildings.

There are no funds through that process for new facilities, addi-
tional facilities, so that indirect cost, by and of itself, is a small
part of the total package.

NSF, in its small construction programs, has what becomes close
to comprehensive review. That is, larger multidisciplinary groups
getti.ng together and looking at the igull impact of a building. A

uilding just is not a research program, but a building has multiple
uses, multiple reasons to exist—economic development in a local
area, institutional development, educational as well as research—
so that what is needed is, in fact, in both the larger, multiple-
agency process and within NSF, what is truly comprehensive
review beyond peer review.

Mr. BoucHEgR. Dr. Brunkhorst?

Dr. BrRunkHoORsT. If you look at the NSF peer review process for
playing a large part of the solution to the problem, you are estab-
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thuugh this 40 percent grew from nothing. They amalgamated a lot
of existing material into those four.

The worry, I think, that one has is that this is now dictated from
above as to how it is g'ning' to be spent. It %ets more program-orient-
ed as the mission necies are, and that, I think, is where the con-
cern comes, as to whether you can still get new ideas pumped into
that, or how it ties into somebody’s table of o ization. That is
where I worry about the NSF getting too far in that direction.

Mr. BoenLErT. How about you, Dr. Nelson?

Dr. NELsonN. As I said in my testimony, we think that with 40
Ercent that is probably too much. Now, the FCCSET initiatives

ve been the vehicle for very substantial growth in the science

t, and we should not overlook that.
r. BOEHLERT. Applaud it.

Dr. NELson. But if one gets bEﬁond about 25 percent in those ini-
tiatives, then for NSF it is probably too much.

The role of FCCSET in coordination again is something to a
plaud. We now have agencies working together, talking to eac
other. That is important.

But the role of NSF—and if one looks at the role of MITI in
Japan—is to provide that basic research base upon which technolo-
gy grows, and that is through single- investigator research.

And so if we in NSF grow, certainly, gund 40 percent, but even
beyond the 25 percent, then probably NSF, over a kmi period of
time, would not he nurturmg the whole front of researc
that need to go on to maintain competitiveness.

Mr. BoeHLERT. Dr. Brunkhorst?

Dr. BRunkHORST. I just want to support what Dr. Nelson has said
and add an underline to the FCCSET process. It has been benefi-
cial, as you have indicated.

The coordination of the systems is particularly important. That

has helped us to identify what we are doing and to look for
the directions that we want to go among the agencies

I think it is also important that by going thmugh that process,
we are using the expertise from the various disciplines and the var-
ious specialties and bringing them to bear on particular problems.
That cross-cutting approach is very important.

I do think it is also important to emphasize, though, that the per-
centage of the cross-cutting initiatives is questionable in terms of
the function of NSF, and that is to support the development and
continuation of the infrastructure for individual research.

Dr. NeLsoN. I think the degree to which the FCCSET initiatives
are being dictated out of Federal employees to the exclusion of the
rest of the research community is a concern as well.

Mr. Bnmﬂm Let me ask all of you, is 1t fair to say that your
perception is that the scientific community is as enthused in gener-
altha iil:?bout the FCCSET process as | am? How about responding to

Dr. NeLson. I think that, overall, there is a strong positive view
of the FCCSET process. The concern is related to the input of the
scientific community into that process, and it is important, as that

ess goes forward, that a strong role of advice from the scientif-
ic community be facilitated. And that is not the case today, but it
really needs to evolve.

activities
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Dr. Rowranp. I think, in principle, it is a good idea. But so far,
in practice, within the university communggi, I think they feel,
, it has not hit us yet; we have not been asked for participation.

So the question of how it is going to work out is still in the future.

Mr. BoeHLERT. Dr. Nelson?

Dr. NELson. We have a process that is beginning to work. It is a
new process. It is one really, for the first time, that FCCSET is

ing to get the kind of coordination and cooperation between
agencies. Priorities are being set.

So we now have the opportunity to create a process of advice
which will in fact not only get us to a broader and more useful set
of priorities but also begin to capture the energy, the enthusiasm of
the entire scientific community.

So I think it is an opportunity, now that we have a process that
is beginning to show promise of actually working.

Mr. BoEHLERT. Good.

Dr. Brunkhorst?

Dr. BRUNKHORST. I think the FCCSET process should be praised.
There would not be the concern about input if they were not active
in the process of the interagency discussion, so it is a positive situa-
tion. It is just that we would like to see the opportunity enhanced
for input into that process to move it along in a direction that
would be more useful.

Mr. BoesHLERT. Right.

Thank you all very much. Thank you, Mr. Chairman.

Mr. BoucHER. The Chair thanks tﬁe gentleman.

Dr. Rowland, in your opening statement, you had indicated that
your direct experience with the FCCSET process in the global
change initiative led you to believe that, at least in that applica-
tion, they were to a large extent simply renaming research that
was already under way as global change research and then having
that fit within the umbrella of that initiative.

Do you generalize that across the spectrum to other FCCSET ini-
tiatives, s ing as the chair of the Council of Scientific Society
Presidents, or you restrict that criticism just to the global
change initiative that you have had direct experience with.

Dr. RowWLAND. Wellj am not the chair; Dr. Nelson is.

Mr. BoucHer. Oh, I am sorry. You are the president of the
American Association for the Advancement of Science.

Dr. RowranDp. Yes. But that would have to be restricted to my
own experience in global change. I do not know about how it is
within the other three areas.

Mr. BoucHeR. Let me ask each of you this question. We are in-
terested in this subcommittee, as I think many are in the Congress,
in beginning to address the need for the establishment of priorities
generally in the funding of scientific research by the Federal Gov-
ernment. I think there is a consensus now that we can no longer
afford to fund all of the t%lood projects, and we have simply got to
start setting priorities with respect to what we do fund.

Does the ET process, particularly, as represented in these
four initiatives for the National Science Foundation for fiscal year
1993, hold the seeds of a means by which we can begin to set prior-
ities? Do you think that that is a good beginning? Should we rely
more on the FCCSET process as we address the need for priority
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ed that manufacturing might become a fiscal year 1994 Presiden-
tial initiative, and so NSF is trying to again be in the lead—be in
anticipation of that, to be out front.

Now, I might parenthetically remind the subcommittee that, if
you are not aware of it, there is a real struggle within the Federal
Government about support for manufacturing education research.
If you are not aware of that, I would encourage you to become fa-
m.r.{mr' iar with the recent history involving the Department of Defense
and the Armed Services Committee.

Attempts by the Senate to encourage DOD to support manufac-

ing education and research in colleges and universities have
been singularly unsuccessful. I think it is time to conclude that the
DOD horse is simply not going to drink from the manufacturing
ﬁl:lufiatinn and research bucket. To mix metaphors, that dog won't
unt.

NSF has demonstrated a commitment to manufacturing educa-
tion and research, and I believe that Congress should ride NSF’s
horse if it is truly interested in strenﬁthenjng manufacturing edu-
cation and research in the Nation’s colleges and universities.

Back in 1989, when I presented my first five-year plan to the
then-NSF director, Erich Bloch, I indicated that two thematic re-
search priorities would exist during my tenure as assistant direc-
tor. They would be advanced materials processing, and environ-
ment and technology.

These were chosen on the basis of inputs from Elmgram officers,
advisory committees, and various reports from the National Re-
search Council. In fact, the initiative of advanced materials proc-
essing was selected to give me a two- pronged approach, processing
of advanced materials and advanced processing of materials.

Interestingly, the Presidential initiative on Advanced Materials
and Processing and NSF's Advanced Intelligent Manufacturing
Systems initiative in the fiscal year 1993 budget request are con-
sistent with that priority that I established in 1989.

The priority on the environment and technology is manifested in
NSF's requested increase of $118 million for multidisciplinary re-
search on the environment, and I expect to see continued emphasis
on the environment and technology in future budget requests from
the National Science Foundation.

Since returning to academe, I have been asked if the FCCSET
initiatives are examples of top-down management of federally sup-

R&D. Well, I am not familiar with the details concerning all
ve initiatives and certainly not familiar with the Global Change
Research initiative alluded to by Dr. Rowland.

I can certainly say in the case of Advanced Materials and Proc-
essing that it was not top down. In this case, the initiative was the
result of enormous input from the private sector and academia.
The foundation for that initiative, as well as NSF's MS&P initia-
tive, was the National Research Council's 1989 report, “Manufac-
turing Science and Engineering for the 1990s: Maintaining Com-
petitiveness in the Age of Materials”, and in fact a co-chair on that
stg.ltiy h\:;s Mert Fleming from MIT. Mark, I know you are familiar
wi .

The report was the result of a multi-year effort of numerous indi-
viduals from academia, industry, and government. It was followed
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Mr. BoucHEeR. That concludes the Chair’s round of questions.

The gentleman from California, Mr. Packard.

Mr. Packarp. Thank you, Mr. Chairman.

_The budget proposal is to zero out the academic research facili-
ties. Do you agree that that is an appropriate way to budget? In
other words, do you support instrumentation more than you do fa-
cilities, or do you feel that there should be some of the budget de-
voted to the facilities?

Dr. White?

Dr. WHitE. I think that this is one of those things where no
matter what you do, you are going to lose, or you could turn
around and say no matter what you do, you are going to win. In
this case, I think it is clear that they are going to lose. They are
caught on the horns of a dilemma. How much do you ask for? No
matter how much you ask for, it is not going to be enough. I mean,
the tﬁ;uhlem is so Vﬁﬁ.nd for the National Science Foundation to
do that, they could have put—you have a certain amount that you
can come forward in as your request, and you have that sort of
OMB mark that you are dealing with. So you are trying to priori-
tize within that amount.

Suppose they had asked for $20 million. Well, it might have
gotten up to $40 million. There is almost sort of a gaming going on

ere. But $20 million is just hardly scratching the surface.

So they said, if we had that $20 million, where would we rather
put it? e can we make the biggest difference? Because there is
a multiplicity of needs out there. You go through these laborato-
ries, and you are going to find obsolete Equigoment, you are going to
find deteriorating conditions within the laboratories, to the same
extent that you are going to find plaster falling down from the ceil-
ing. You are going to find both of those situations.

NSF says, okay, where can we make the most difference with
our money? And the belief was, because of the leverage potential
and everything else, that it is the instrumentation area, and I
cannot fault that decision. I can speak for my own institution. We
need help in both areas.

My fear is, frankly, that what is going to happen is the same
thing that has happened the last couple of years. By the time it
gets through the appropriations process, they are going to come out
of it, and they are going to have facilities money in there. Their
total request is going to be reduced.

Mr. Pacgarp. Does NSF call upon the research community and
the universities in terms of helping to develop their priorities?

Dr. WarTE. On that particular one, there have been meetings in-
volving like presidents. There have been discussions thro the
advisory committees, certainly with the Science Board, about how
to do that. There have been regional workshops. The problem on
this is that, frankly, no matter what you put on the agenda, 1_yl'tml.l
have far more that are favoring yes, yes, we want you to do that,
we want you to do that. The prioritization part of it has not been
very successful. ; 2%

I was delighted to hear from the previous panel a willingness to
prioritize because, frankly, all of my attempts to get the communi-
ty to do that met with failure; that they would come through and
give you a laundry list, and all of their children were equally
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Mr. BoucHer. The Chair thanks the gentleman and expresses
the thanks of the subcommittee to this panel for its testimony here
this morning.

The subcommittee will now proceed to the third panel: Dr. Lynn
Glass, the president of the National Science Teachers Association;
Dr. Thomas Moss, Dean of Graduate Studies and Research at Case
Western Reserve University; and Dr. John Leppert, the director of
the Office of Science Education Improvement for the Florida De-
partment of Education.

Mr. NaGgLE. Mr. Chairman?

Mr. BoucHER. The gentleman from Iowa.

Mr. NaGLE. I know now why the chairman is the chairman of
the committee, because he obviously anticipated that I would not
have any questions worthwhile.

Mr. BoucHER. Oh, I am sorry.

Mr. NaGgLE. But let me state that I enjoyed—I want to comment
just briefly that I think the panel did fairly state and crystallize
the issue for us, and I found their testimony most valuable. And
m&h; th.?lt, I yield back the balance of the time that I did not have.

ughter.

Mr. BoucHER. The Chair expresses profound apologies to the gen-
tleman. Given the time pressures we have, I totally overlooked the
fact that it was his turn to propound questions, and if he would
like the record kept open for the purpose of submitting them, we
will be happy to do that.

The subcommittee would ask that these witnesses please keep
their statements to five minutes because we now are under some
time pressure.

Dr. Glass, we would be happy to begin with vou, sir.

STATEMENT OF LYNN W. GLASS, PRESIDENT, NATIONAL SCIENCE
TEACHERS ASSOCIATION; AND PROFESSOR OF SCIENCE EDU-
CATION, IOWA STATE UNIVERSITY

Dr. Grass. It is a pleasure to be here, Chairman Boucher and
Congressman Nagle, as well as other members of the committee.

I want to thank you, Congressman Boucher, for helping NSTA
yesterday host a Japanese delegation from Toshiba. I think it rec-
ognizes your recognition of problems facing science education in
America and actively seeking solutions to that, and that is very
commendable.

I would like to limit my comments very briefly; my written
record, I think, is sufficient.

The Education and Human Resources Directorate has always
been a leader in the improvement of math and science education.
Numerous State and local leaders attest to this as I travel through-
out the country. I think NSF has touched the lives of millions of
children through these dedicated teachers, these programs that
began in the late 1950s.

If, however, Education and Human Resources funds are properly

d that is a big “if’ at the beginning of that state-
ment—we will achieve world-class schools. The Federal Govern-
ment cannot—and, indeed, should not—try to support education.































105

The question is, of course, can we do it? And what stresses are
we going to face? I can say first hand about many of the stresses
we are facing because we face them every day as we try to plan our
program. It is not easy to get our own group to begin thinking long
range and systemically. We tend to want to talk about administer-
ing a Federal program as opposed to setting in place a long-range
strategy that is going to 3‘0 on even beyond the duration of the Fed-
eral program in time and certainly beyond in resources.

Our own tﬁrogg likes to think of NSF having “solved” our pro-
gram with the SSI award, when really, all they have done is given
us a little seed stimulus to get us started on solving the program
ourselves.

We also have to create the view that we are dealing with a com-
munity challenge, not just an education establishment challenge,
because unless we can get the support of our foundation establish-
ment, our business establishment, we are never going to succeed in
the overall challenge.

Again, I as a school board member feel particularly that we have
to get parents invested in this process. I hear very clearly if our
parents are dissatisfied about spelling and reading literacy. I need
to hear just as frequently about dissatisfaction about their kids’ sci-
ence math literacy.

In terms of what it is going to take for us to succeed, I think it is
obvious that we are going to need tremendously strong leadership
from the governor and the top political leaders in the States to
make it work. We have v complicated structures at the State
level, just as you do at the Federal level, of diverse interests—De-
ﬁrtment of Education, regents, et cetera—and only the governors’

1 commitment will bring those units together.

In Ohio, we are fortunate because we have the director of the
State Department of Education and the vice chancellor of the Re-
gents as co-directors of our gmjects. But that is a rather unusual

ment, and it is probably also, to be blunt, a fragile relation-

shllﬁl d we have to maintain that kind of thing.
he other thing that is going to be needed, I think, is going to be
tience from both this committee, the Congress, from OMB, and
E;m NSF itself. We are making a very big cultural change in the
way we try to handle science and math education. It is not going to
happen in a year. There are going to be lots of mistakes. If there
are not mistakes, we are not being as bold as we ought to be in

l'.rymfg new approaches, and we are going to have to let these play
out if we really want to see whether this was a good experiment or
not.

I want to also stress the need for very strong oversight and what
I would call nurturing of this program at NSF and beyond NSF to
national bodies, because NSF alone cannot do it. I think the Na-
tional Governors Association, the Conference of State Legislatures,
‘and national science and math organizations are going to have to
work with NSF in using this program to express some of the goals
we have all felt to improve science and math education. After five
years, we should have some models, but if we jump off the program
too soon, we will never know whether it would have worked.

NSF is thinkirgaclearly about technical assistance and things of
this sort for the States. I think that is fine, but I would stress, also,
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that the real barriers are often institutional barriers. And what we
States have to learn from each other is how we have broken down
barriers between our departments of education, our regents, our in-
dustry, our universities, and so on. That is a little bit different
than conventional terms of technical assistance, and I hope NSF
will focus on those as well.

The Ohio ro%ram is focused—just so you have a picture of it—
on middle school teachers and empowering them to teach in what
we call inquiry-based science. I brought a little bag of nuts and
bolts and a lesson plan, which I will turn over to counsel for the
record, however he wants to put it into the record.

One of the first things it says is, “First step: Throw out the in-
structions.” So that tells you, perhaps, one of the ap

The goal really is to help students think and reason, not to focus
on content, not on terms, not on vocabulary words. We are very
fortunate in Ohio to have unparalleled leadership. We have Dr.
Ken Wilson, who is a Nobel Laureate in physics at Ohio State, and
Dr. Jane Butler Kahle, an 'mt.ernational scholar in science educa-
tion, as our co-Pls, and then the vice chancellor and director of the
De‘ffl rtment of Education as pmﬁect leaders

e have, interestingly enoug unallzed structure in Ohio,
eight regions, which kind of mirrors NSF's ll:aroblem They have 50
States to deal with eventually, if they go that far. We have eight
regions. We have to knit them into some kind of coherent whole
and establish communication between them. So we will be working
with the same oversight problem that NSF itself will have.

Our Ohio program is also very much oriented to try to strength-
en the participation in science and mathematics by females and
underregreaent&d minority groups. We believe that this Discovery
approach, the inquiry-based learning that I mentioned, will encom-
pass more learning styles than many of the traditional ways of
teaching science and mathematics and that we will be able to draw
students in who might have been culled out of the system at early
ages. It really is a picture of trying to create science courses that
are magnets rather than filters fcrr people who are interested in
EEIEHDE

Qur program also is going to work on a notion of teacher leaders,
teachers who are trained and then go to teach other teachers. But
a more radical part of that is going to be what we call scientists
and math educators. That is, university- based faculty whose main
interest is not research, not getting new knowl , but it is on
bringing their field into premﬂege science and math education and
understanding how young people learn at those ages. It is going to
take us a lot of wnrg to establish this as a professional , and
it is a very new concept.

We are trying to run our program as a total community project
in northern Ohio. We have our foundations. We have our industry
leaders involved. But I want to stress that this is the kind of
thing—we have used the metaphor of a train with people jumping
on and off the train depending on whether the u{) are comfortable
with the direction, and we constantly have trouble to try to knit
our various interests together to carry out this program.

I do want to emphasize what the project is not, because there are
political forces in Ohio, for instance, t would like it to be other
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to define the experiments and to
decide on the key gquestions they
should ask studenta.

The development af effective tech-
niques for teaching the course with a
amall staff and for training that stafl
is an important task that nesds
further attention. Past experience
has shown that there should be no
more than 12 students per staff mem-

Hs LREppil

Teachers and
instructional suaff
waork logether an an
Flarl
SiEmipde de mcors.
The teachers ane
participants in the
1991 summar
program for
practicing teachers
conducied by the
Physics Education
Groug 3 the
Universaty of
Washingion, Séattle.

ber. In fact, Lea, in trying to h
the course with 20 students ﬂm
membar, encountered serious diffcul.
ties: Some students wers consider- |
ably slowed down waiting for atten- -
tion from a staff member, while other
students whe charged shead without
waiting to talk to staff never owver-
came many of their misconceptions.
The third thing [ have lerned is
that the development of Physics
Inquiry required the full-
tirme efort of & physics research group
focused on education.” And [ expect
the scalingup process will require
more of the same HResearch was
needed to design the experiments and
question sequences 50 that the mod-
ules would be successful with students
the designer had never met. In pre-
paring ba build their modules. the
Washington group conducted inten-
sive interviews with students about
physica subjects to determine in detail
being to design precisely experiments

can ba faund in the moduls on alectric-
ity in Physics by Inquiry. “Electric
Cireuits™ has a whole set of experi-
rsents based on batteries and bulbs, of ©
the type [ described earlier, that help
students to understand the need to

succesfl, there are two major prob-
lems to be resolved. One ks to build
permanent connections with teachers
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Dr. Moss. Of course, it depends on who gets together, what
aspect of it, but more than once a year, that is certainly true.
Frankly, I would do it more than twice a year.

M{L :E?OUUHER. Has the NSF announced any plans to bring you

er?
Mr. Moss. They did have a workshop in the fall. I don’t know
when the next is scheduled, but it has to be frequent.

Dr. LerPERT. They have announced one. I believe it is May 5 and

6.
_ Dr. Moss. And there are more ways to do it than at formal meet-

ings.

Mr. BoucHER. So it sounds like they are already doing on at least
a six-month basis. Do you find that appropriate, Dr. Moss, or do
you think they ought to be doing more?

Dr. Moss. I think it is appropriate. I think it can be done more
creatively than the fall meeting was done, at least I understand
from my culleafuea. I don’t know if you would agree, Mr. Leppert.

Dr. LeppERT. I would.

Dr. Moss. It is as difficult to do assessment creatively as it is to
teach science creatively, and so we have to jar ourselves out of
some of these old patterns of assessment, just as we have to jar our-
selves out of old ways of teaching science and math.

Mr. BoucHgr. Thank you for your recommendations.

The gentleman from California.

Mr. Packarp. Thank you very much.

I think it is obvious tﬁat I have been shuffling back and forth to
another committee which I am ranking on, and that is why I am
not seeing you all during your testimony, and I apologize for that,
but I have reviewed it.

Dr. Moss, you mentioned that parents ought to be more involved
in the improvement in science and math education. Does Ohio have
a special program where you have involved the parents?

Dr. Moss. Not in the State as a whole, but in our area in north-
eastern Ohio, we have tried things. We have science fairs for Pay—
ents. We bring them in and they do some science experiments. It is
amazing. Usually parents during these school things are out in the
hallway drinking coffee and the programs are droning on in the
classrooms. In this one, when we have done it, the parents are in
the classroom doing the experiments and having a lot of fun. These
inquiry-based lessons of the kinds I will pass out to you are a lot of
fun, and people get engaged in it.

But the parents really have to put pressure on us at local leve]g,
as a school board member, to make sure that we are not letting sci-
ence and math slip.

Mr. Packarp. Very good. ;

Dr. Leppert, a major initiative in the Education and Human Re-
source Directorate is the Statewide Systemic Initiative which seeks
to support in ted changes in science and math, and there are
a given. You mentioned that ten States have received awards
and others are being contemplated, among which are my State,
California, and Texas. : )

You mentioned, I believe, that Texas and California have radical-
ly different approaches. In what way are they different?
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STATEMENT OF WALTER E. MASSEY, DIRECTOR, NATIONAL SCI-
ENCE FOUNDATION; ACCOMPANIED BY: FREDERICK M.
BERNTHAL, DEPUTY DIRECTOR, AND LUTHER WILLIAMS, AS-
SISTANT DIRECTOR, EDUCATION AND HUMAN RESOURCES

Dr. Massey. Thank you very much, Mr. Chairman.

I do appreciate the opportunity to appear before your subcommit-
tee today to discuss the budget of the National Science Foundation
and our plans for the coming years, and the issues that you have
raiaer% As you note, I have submitted written testimony for the
reco

As you have pointed out, for the coming fiscal year, the NSF is
requeatmg a total of just over §3 bﬂlmn, $3.027 hﬂlmn, to be pre-
cise. This represents an increase of 17.6 percent over our 1992
budget. I'm very pleased with the potential in this budget because
it demonstrates a commitment to the exploration of the frontiers of
knowledge and to using scientific and engineering research and
education as a basis for i 1mprwmg the quality of life on our planet.

Recently, there has been a growing concern that as a Nation, we
have fmledtﬂnmxlmmﬂﬂndcapltahmﬂnﬂurstrengthﬂmﬂmenﬂe
and engineering. The Foundation has responded to this concern in
a number of ways. First, we are working to increase support for in-
dividual scientists and engineers, the backbone of our research en-
terprise. And through the Interagenc:,f FCCSET process, we are en-
hancing our investments by improving the coordination among the
various Federal research and development agencies.

NSF has actively also sought ways to work more closely with in-
dustry in order to move knowledge more quickly from the research
laboratory to the user cummunity. Through our research centers
programs, we are sup g work on such topics as hazardous
waste management, telecommunications, bi ology processes,
ceramics and intelligent manufacturing systems.

These efforts entail individual scientists, engineers and small
groups working to expand the knowledge base needed to under-
stand real world problems and to improve our quality of life. At
the same time, they are working to develop the materials and proc-
esses that are necessary to provide affordable and practical tech-
nologies to solve these prnhlem

Throughout the agency’s history, we have been able to respond
rapidly to national need and targets of opportunity and to exploit
strategic technologies. Let me give you a few examples that I think
will highlight this.

Within days of the Gulf War, scientists working on grants from
the NSF were on the scene at Kuwait in the oil fields at the fires
gathering atmospheric samples to assess the potential effects of
this disaster on the environment.

You may recall there was a great deal of uncertainty about how
widespread the effects of the oil fires would have been or would be.
The work of these scientists very rapidly disclosed that although
the fires resulted in a local ecological catastrophe, the global effects
of the fires were far less than feared, thus not only removing a
great deal of anxiety but probably removing a great deal of unnec-
essary expenditures and efforts.
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APPENDIX A

EXCERPTS FROM
STATEMENTS BY PUBLIC AND PRIVATE UNIVERSITIES ON RESEARCH FACILITIES
NEEDS IN SIX FIELDS *'

THE JOHNS HOPKINS LIMIVERSITY

AIDS: A large mm of AIDS and AIDS-related research at Johns Hopkins is limit-
ed and impeded by obsolete facilities, and modernization and renovation funding is large-
ly unavailable. Research involving the live HIV virus requires P3 (Physical Containment
Level 3) laboratory facilities: isolation laboratories with negative air pressure control and
maintenance capability; airlocks; emergency isolation capability; separate and isolated
ventilation systems; lockers and showers for staff; special aerosol containment hoods; non-
public thoroughfares and hallways; etc. The present Hopkins research faculty would
probably expand AIDS research activities to nearly double its present level (approximately
$30 rnilﬁcm annual expenditures) if it were possible to upgrade present facilities. Faculty
simply do not respond to requests for research proposals in areas of high interest to them
because of facilities limitations. The effect of this is that much potentially important AIDS
research is deferred, not done at all, or not done as rapidly or as well as it might be done.

NEW YORK UNIVERSITY

In our Biology Department, a number of research efforts are ham by inade-
quate facilities. In some areas of biological research, investigations are hampered by the
lack of up-to-date central facilities, including a DNA er and synthesis facility, and
a meter. In plant molecular bi and plant systematic binlcvﬁy, reen-
houses are an essential facility; in the absence of a modern greenhouse, our biology inves-
tigators are unable to pursue research in this area. '

UNIVERSITY OF CALIFORNIA

Less than 50% of the available research space is “suitable for use in the most highly

and scientifically sophisticated research in its field,” according to input provid-

ed by S/E units. Research is most upgraded with institutional funds in connection with re-
cruitment and retention of faculty. Little upgrading can be accomplished through research
grant funding. We need augmented funding levels to expand our program of renovations
to include the utility and service infrastructure within buildings. One of our middle-size
bioscience units { not included in the three-phase bioscience space upgrading) has de-
scribed the departmental situation as follows:
Controlled Temperature and Clean Air Laboratories (Highest Priority)

Controlled tem in our laboratories is now even more important than in the
past. Modem research instruments such as our recently acquired Fourier-transform infra-
red (FTIR) and inductively coupled plasma (ICP) s require environments with
very Iimiteﬂmmre range to perform optimally. A air conditioning is rarely
needed for in Berkg, these instruments with their highly precise optical systems
andusuciatedmnr;mdumquiren Studies of soil water transport, water extraction,
measurement of soil water potential, soil rheology and soil microbiology all require con-

1. Source: The Ad Hoc Committee on Academic Research Facilities. University Research Facilities: A Na-
tional Problem Requiring a National Response. Washington, D.C. AAU & NASULGC, june 1989,
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ona of three groups based on the institution's level of previous
N5F research and developmant funding.

Thizs unique program feature, which had similar institutions
competing only among themselves for a targeted percentage of
program funds, helped ensure not only that major rasaarch
institutions would receive support, but alsoc that a significant
numbar of awards would go to institutions which recaiva
relatively little federal research and development funding.
Proposals were required to include commitments of at least 50
parcant matching/cost-sharing from othar socurces.

The 78 awardees include 23 Group I major research
institutions, which received over £17.2 million or approximately
44 percent of the awarded funds; 15 Group II institutions, which
received $8.5 million or 22 percent of the awarded funds; and 40
Group III institutions, which received 513.3 million or 34
percant of the awarded funds. Includad in the above numbars are
11 Historically Black Colleges and Universities and other
institutions with substantial minority enrollments, which
received §5.4 million, 14 percent of the awarded funds.

The HSF awards range in size from $74,484 to Winona State
University in Minnesota, to §1.9 million for Duke University in
North Carclina. The largest total project involves a §1.7 million
NSF award tgward a 56.6 million renovation of chemistry ressarch
facilities at the University of Tennesses at Knoxville. Froject
durations range from less than 12 months to more than 3.5 years.
Fecilities baing revitalized undar the NSF-fundsd projects ranges in
age from 15 to 118 years; the sverage facility age is 38 years.

Frojects typically involve tha renovation of laboratories and
facilities; the upgrading or replacement of plumbing, hsating,
ventilation, air conditioning, and slectric power systems; and thas
ﬂrilnﬂ:nt of fume hoods, laboratory banches, and othar fixed
squipment.

In many cases ths awards provids an opportunity for first-time-
aver rancvation of academic research facilitiss. This is trus at
Fisk University, for example, whers funds will be used to upgrads &
60-year-old chemistry and physics building, and at Emoxry
University, whars a 4l-year-old psychology building will be
renovated.

Among undergraduate schools, the 39-year-old chemistry facilities
at Grinnell College in Iowa will undergo renovation, as will the
bioclogy facilities at Wisconsin's Beloit College. Still other
grants will enable renovation to the University of Kantucky's
chemistry and physics building, Morgan States University's Scisnca
Complex, MIT's water resources and environsental engineering lab,
and California's Point Reyes Bird Observatory.

=and-

ATTACHMENT: List of Academic Ressarch Facilitiss Modernization
Program awards.













































