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The Nationa Science Board (NSB) convened in Open Session a 3:10 p.m. on Thursday,
October 19, 2000, with Dr. Eamon Kély, Chairman of the Board, presiding (A genda
NSB-00-174). In accordance with the Government in the Sunshine Act, this portion of
the meeting was open to thepublic.

AGENDA ITEM 5: Svearingin of NSB Nominess

Dr. Kély announced that Board consultant Dr. M ark Wrighton, Chancellor of
Washington University in &. Louis, had been welcomed to his first Board meeting but
was unableto remain for the Open Session.

Dr. Kédly reported tha five additiona Board members were confirmed by the Senate:
Dr. Nina Fedoroff, Willaman Professor of Life Sciences and Director, Life Sciences
Consortium and Biotechnology Institute, The Pennsylvania State University; Dr. Jane
Lubchenco, Wayne and Glady s Vdley Professor of M arine Biology and Distinguished
Professor of Zoology, Oregon Sae University; Dr. DianaS Natdicio, President, the
University of Texas a El Paso: Dr. Warren M . Washington, Senior Scientist and Section
Head, Nationa Center for Atmospheric Research, Boulder; and Dr. John A. White, Jr.,
Chancdl lor, University of Arkansas.

Dr. Kely administered the oath of officeto Drs. Fedoroff, Lubchenco, Washington, and
White. [Dr. Natdicio was not present.]

AGENDA ITEM 6: Open Session M inutes, August 2000

The Board APPROVED the Open Session minutes of the August 2000 meeting (N SB-00-
156, Board Book Tab H).

AGENDA ITEM 7: Closed Session Items for December 2000

The Board APPROVED the Closed Session items for the December 2000 Board M egting
(NSB-00-170, Board Book Tab 1).

AGENDA ITEM 8: Charman's Report

a. Sdentists and Engineers Back in the Schools

Dr. Kely thanked Dr. VeraRubin for her participation in the* Scientists and Engneers
Back in the Schools” program, which recently sent eeven distinguished scientists into
middle schools to tak about their field of science and do hands-on activities with the
students.

b. Board Member Honors

Dr. Kdly congratulated Dr. Robert Richardson for beingthis year’s Nobel Laureate
spesker a the annua meeting of the Society for the Advancement of Chicanos and
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Native Americans in Science, and Dr. Richard Tapiafor receivingthe Society’s award of
Distinguished Scientist.

c. New Task Forces and Committee Assgnments

Dr. Kely announced that two new task forces had been established since the last Board
meeting. (1) The Task Force on Science and Engneering Infrastructure will report to the
Committee on Programs and Plans (CPP) and will be chaired by Dr. White. M embers
from the Board are Drs. Lubchenco, Anita Jones, Richardson, Rubin, Washington, and
Wrighton. Two members of Nationa Science Foundation (NSF) senior staff will aso
serveon thetask force: Dr. M ary Clutter, Assistart Director of Biolog ca Sciences, and
Dr. Robert Eisenstein, Assigant Director of M athematical and Phy sical Sciences.

(2) TheTask Force on Nationd Workforce Policies for Science and Engneering will
report tothe Committee on Education and Human Resources (EHR) and will be chaired
by Dr.JosgphMiller, Jr. M embers are Drs. Fedoroff, George Langford, Natdicio,

M axine Savitz, Danid Simberloff, and Chang-Lin Tien.

Dr. Kdly aso announced that Dr. Washington has become amember of the Committee
on Strateg ¢ Science and Engneering Policy Issues (SP1), and Dr. M ichagl Rossmann has
joined the CPP Subcommittee on Polar |ssues.

d. Congressona Testimony

Dr. Kdly informed the Board that he had testified before the House Subcommittee on
Basic Resear ch, Committee on Science, on October 4 concerning international
benchmarking as atool for dlocating Federd research dollars. The hearingfocused on
the recent benchmarking study by the Nationa Academies’ Committee on Science,
Engineeringand Public Policy. In his statement, Dr. Kdly drew &tertion tothe Board's
ongoingwork on methodologies for priority setting He noted that benchmarking, while
avauabletool, must be used with other methodsto guide research allocations and that,
regrettably, thereis no simple, inexpensive solution to alocation issues.

e. NSB Meeting and Retreat in February 2001

With the concurrence of the Executive Committee and Dr. Bob Suzuki, chair of the EHR
Committee, Dr. Kelly proposed that the tapic of the symposiumpolicy meetingin
February 2001 be changed from pre-K-12 education to focus instead on the findings and
recommendations of the SPI Committee concerning methodologies for priority setting
and dlocating scientific investments. The Board agreed to the change.
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AGENDA ITBEM 9: Director’'s Report

a. Staff Introductions

Dr. RitaColwdl, NS~ Director, announced recent staff gopointments: Dr. Esin Gulari,
Director, Division of Chemica and Transport Sysems, Engneering Directorate; Dr.
Philip Rubin, Director, Division of Behaviora and Cognitive Sciences, Directorate for
Socid, Behavioral, and Economic Sciences; M r. Curt Suplee, Director, Office of
Legslative and Public Affairs; M r. Thomas Cooley, Chief Financid Officer and Director
of Budget, Finance, and Award M anagement; and M r. Robert Hardy, Staff Associate,
Office of the Director.

b. Financid Management Recognition

Dr. Colwdl reported that, of the 24 agencies covered by the Chief Financial Officers Act
of 1990, NSF is one of only three agencies that have complied with the mandatory
requirements of the Federa Financia M anagement Improvement Act of 1996. In
recognition of NSF's excellencein presenting its financial affairs to the American
taxpayer, NSF received the Association of Government Accountants’ Certificate of
Excdlencein Accountability Reporting Award for FY 1999. In addition, NSF is one of
only two agenciesto receivethe overd | gradeof “A” from the Congressiona
Subcommittee on Government Reform for sound financial management and reporting;
NSF adso received an “A” last year.

c. Congressond Update

Dr. Colwdl reported that the Housepassed the Veterans Administration (VA), Housing
and Urban Development (HUD), and Independent Agencies FY 2001 conferencereport
gopropriations. Thelegslation provides $4.426 billion for NSF, a13.6 percent increase
over FY 2000. Thisincrease isthelargest that NSF has ever received, in current or
constant dollars. Increases abovethe FY 2000 levelsincluderesearch and related
activities ($391.1 million), information technology research ($125 million),
biocomplexity ($25 million), nanoscae science and engineeringinitiative ($53 million),
major research instrumentation ($25 million), mgor research equipment ($28 million),
education and human resources activities ($96 million), and salaries and expenses ($12
million). In addition, NSF will receive approximately $102 million fromthe H1-B
petitioner account.

AGENDA ITEM 10: NSF Planning Issues

a. Mathematics Initiative

Dr. Colwdll called on Dr. Deborah Lockhart, Cluster Coordinator, Applied M ahematics
Program, to present theM ahematics Initiative, scheduled to begn in FY 2002. Dr.
Lockhart stated tha mathematics and statistics play acrucid rolein the development of
the U.S workforce, especidly in science and engneering. Recent studies have shown
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that only 10 percent of graduate students in mathematics are supported by research
assistantships. Forty percent or moreis typicd in other disciplines. Approximately 55
percent of graduate students in mathematics have teaching assistantships. The median
annua NSF award in mathematics varies from $30,000 to $35,000, about half the amount
in other sciences. NS proposes athree-pronged initiative: (1) fundamenta research on
mathematics and statistics to create new discoveries within the discipline and contribute
to other areas of science and engneering; (2) connectingthe mathematica sciences with
other sciences and engineering, focusing on managng and analy zing lar ge data sets,
managng and modeling uncertainty, and modding complex interacting nonlinear
systems; and (3) math education, especidly embedding col laborations that will ater the
way math sudents and other scientists aretrained and change the way they do science
throughout their careers. NSF expectsto carry out theinitiative by increasing grant size
and duration, funding col laborations, bringng scientists together in institutes and centers,
encouraging cross training, and supporting educationa enhancements to research efforts.

In responseto questions from Board members, Dr. Lockhart clarified that theinitiative
will include both pure and applied mathematics, new models, and new al gorithms to test
themodels. The M ahematics Initiativeis meant to complement the NSF Workforce
Initiative, which will address the issues of diversity, foreign students and faculty in
mathematics, and U.S K-12 education in math and science. In responseto Dr. Jones’s
guestion regarding the suggested increase in the math stipend, Dr. Colwel indicated that
the god was to double the stipend in the next few years, and increase it by four or five
times the current stipend over thelongterm.

b. NSF Stipends

Dr. Colwdll stated that inadequate graduate student support plays arolein discouragng
taented young Americans from pursuing research and education careers in science and
engineering. Graduate student gipends are not competitive withtoday’s high-tech
sdaries; stipends are not even competitive with the averagewage of al U.S workers.
The NSF graduate fellowship is $16,800 per year, before taxes. From their low stipends,
students must pay taxes and heath care costs. In addition, today’s science and
engineering graduate students are likely to carry debt from their undergraduate education,
and they facelonger graduate careers. Thefinancial disincentives disprgportionately
affect individuas from historically underrepresented groups who may have borrowed
larger amounts at the undergraduate level.

Dr. Colwdl noted that NS could play akey rolein addressing financial support issues.
NSF funds about 25 percent of the 55,000 science and engineering graduate students
supported by the Federa government through three mechanisms. (1) NSF graduate
research fellowships are awarded to individual students. (2) NSFtraineeships are
awarded to institutions or departments for digribution tostudents. (3) NSF research
assistantships are awarded to principa investigators for the hiring of graduate assistants,
and stipend levels are determined locdly. In dl three mechanisms, the inclusion of fringe
benefits, such as hedth insurance, is a the discretion of theinstitution.
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In the next decade, employment in all science and engneeringfidds is expected to
increase four times faster than employ ment for al occupations. Yet, the number of
American-born students goinginto science and engneeringis declining, current scientists
and engneers are aging, and the number of fore gn students choosingto return homeis
increasing. The Board might want to consider the likely impact of increasing student
stipends and institutiona support.

Board discussion:

Dr. Richardson remark ed that the 1986 action making student sipendstaxable was not
Federa legslation but aruling by the Internd Revenue Service. A changeinthat ruling
could free up more resources quickly. Inresponseto Board members' questions, Dr.
Susan Duby, Director, Division of Graduate Education, stated tha most individuas who
are offered but decline N SF graduate fellowships accept more lucrative felowships. The
current digbility criteriafor fe lowships dlow peopleto change fidds or return to
graduate school after working. Institutions are dlowed to supplement NSF stipends from
institutiona funds, including funds from other Federa agencies. Inresponseto a
guestion about declining enrollments in mathematics departments, Dr. Philippe T ondeur,
Director, Division of M athematicd Sciences, replied that graduate students in
mathematics have many aternatives in computer programming at tempting saaries.

Replyingto Dr. Suzuki’s comment that the nature of theproblem extends beyond
graduate schools and beyond NSF, Dr. Colwel remarked that NSF should focus on its
own fellowships because NSF is apacesetter. If itsstipends go up, ather supporterssuch
as the Nationd Institutes of Health will follow. Shealso stated tha it would be helpful to
have the Board issue astrong statement and perhapssuggest legislation. Dr. Jones
pointed out tha universities, not NSF, sd the leve of research stipends. Universities
have astronginterest in thelevel of NSF stipends. If NSF increases the amount paid to
math and science students and their institutions, there will be adomino effect because
universities try to maintain abaance between what is paid for research and teaching
assistants.

Dr. Kdly closed the discussion by natingthat the Executive Committee and the Board
will continueto gather information and consider options related to gipend levels.

AGENDA ITEM 11: NSB 50" Anniversary Brochure

Dr. Washington, reportingfor Dr. Rubin, mtroduced M s. Terry Savage, Editorial Director
for Low+Associates, who developedthe Board' s 50" anniversary brochure. M s. Savage
explained the pragposed lay out and design of the brochure.

The Board APPROVED the brochure for release in December, subject to final editoria

changes to be approved by the Board Chair in consultation with the chair of the NSB 50"
Anniversary Task Force.
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Dr. Kély thanked Dr. Rubin and committee members for their excellent work on the
brochure.

ADENDA ITEM 12: Committee Reports

[The Chairman call ed for committee, subcommittee, and task force reportsin the
followingorder, to accommodate travel schedules.]

a. Committee on Education and Human Resources (EHR)

Dr. Suzuki, committee chair, reported that the committee heard three presentations.

Dr. David Ellis, chair of the Advisory Committee for the EHR Directorate, described the
issues usudly considered by the Advisory Committee. Dr. William Wulf, president of
the Nationa Academy of Engineering, discussed the work of the NAE Committee and
Forum on Diversity inthe Engneering Workforce, how to make the “ business case’ for
diversity, and waysto leverage existing programs. M s. Linda Rosen, Executive Director
of the Glenn Commission, presented the findings and recommendations in the
Commission’s report on mathematics and science teaching entitled Before It's Too Late.
The EHR Committee aso discussed the presentaions at its gpecid joint meetingwith the
EHR Advisory Committee on October 17.

b. Executive Committee (EC)

Dr. Colwdl, committee chair, reported tha at its meeting on September 27, the
committee gpproved the NSF FY 2002 budget submission to the Office of M anagement
and Budget, contingent on the Board' s subsequent review of the readiness for funding of
theM gor Research Equipment (M RE) projects. The committee aso gpprovedthe FY
2002 budget submission for the NSF Office of the Inspector Genera and therevised fina
version of the NSF Government Performance and Results Act (GPRA) drategc plan.

c. Task Force on International Issuesin Scienae and Engineering (ISE)

Dr. Pamela Ferguson, in the absence of Dr. Natalicio, reported tha thetask force
gpproved changes to its draft rgoort for the new Administraion, based on comments
received from Board members. Thetask force aso discussed the text and
recommendations of the draft report providing guidanceto NSF.  Thetask force plansto
invite Dr. Norman Neureiter, the new Science and Technology Advisor to the Secretary
of Sate, to its December meeting.

Dr. Ferguson presented thetask force s request tha the Executive Committee handle

fina gpprova of thereport for the new Administraion before the next Board meetingin
December. Remindingthe Board that the Executive Committee has authority to act for
the Board between meetings, Dr. Kédly staed that the Executive Committee will approve
thetask force report in November.
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d. Audit and Oversight Committee (A& O)

Dr. Ferguson reported for Dr. Stanley Jaskolski, committee chair. The committee heard
reports on thework of the NSF M anagement Controls Committee, the issuance of NS
Important Natice 126, “NSF' s Pgerless Progposd and Award Sygem—Next Seps,” and
NSF’ s role and responsibilities under P.L. 106-107, the Federal Financia Assistance

M anagement Improvement Act of 1999. The committeereceived updates on GPRA,
Federal research misconduct policy, thepreparation of NSF' s annud financid statements
and audits of the financial statements and of information sysems. The committee dso
received updates on theprocess for reviewing the Office of the Inspector Generd’s
Semiannual Report to the Congress for the period ending September 30, 2000, and audit
plans for this fisca year.

Dr. Ferguson presented the committee' s request that the Board authorize the Executive
Committeeto gpprove the NSF management report and regponsetothe Ingector
Generd’s Semiannual Report to the Congress, duein November. Dr. Kdly noted the
Board’ s concurrence.

e. Committee on Programs and Plans (CPP)

Dr. John Armgrong, committee chair, reported that the committee considered and
unanimously recommended that the Board gpprove an award to the Nationa High

M agnetic Field L aboratory a Florida State University. The committee aso
recommended that the fina threeyears of support be contingent upon saisfactory
progress in the research and devedopment program, management, and leadership of the
nuclear magnetic resonance program. The committee reviewed potentid M RE projects
and judged that five wereready for inclusion in the FY 2002 budget request. The
committee received information on the strategy and directions for aleading-edge cy ber
infrastructure and aso on the plans and timeline for the management review of the
Association of Universities for Research in Astronomy, Inc. (AURA), which manages the
Nationa Optica Astronomica Observatories.

CPP Task Force on Science and Engineering Infrastructure (INF)

Dr. Richardson reported for Dr. White, chair, that thetask force held its first
organizationa meeting. M embers reviewed ther broad char ge and discussed terms of
referencefor their work, the dements of aworkplan, and atimedine. Dr. White will
develop thefirst draft of aworkplan to berefined by the task force before the December
meeting.

CPP Subcommittee on Polar Issues (PI)
Dr. Washington, chair, reported that the subcommittee heard presentations on scientific

projects in the Araic and Antarctic, including models for weether forecastingthat could
improve safety.
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f. EHR Subcommittee and Task Force
EHR Subcommittee on Science and Engineering Indicators (S& El)

Dr. Tia, chair, reported that the subcommittee approved the 2000/2001 produdion
schedule for Science and Engineering Indicators/72002. The subcommittee approved
outlines of three chapters and directed Science Resources Studies (SRS) staff to begin
draftingthetext. The subcommittee intends to have dl draft chapters ready for Board
review by April 2001. Board approva will berequested at the August 2001 meeting.
The subcommittee asked SRSto disagg egete dataas much as possible by ehnicity and
place of birth, and to provide brief summaries of reviewers’ comments and how they will
be addressed.

EHR Task Force on National Wor kfor ce Policies for Science and Engineering (NWP)

Dr.Miller, chair, reported that the task force held its inaugural meeting and heard from
Dr. Kély on his expectations. The members then discussed a broad range of issues,
including the impact of increased H1-B visas on U.S. students, theteacher workforce, the
emphasis on retraining and certificates in addition to academi c degrees, and the status of
poddoctoraes. Thetask force agreed to ddiver aworkplan to the EHR Committeein
December 2000 and to deliver areport tothe Board in November 2001.

g. Task Force on the NSB'’s 50" Anniversary

Dr. Washington reported for Dr. Rubin that the task force discussed the guest list and
program for the December 12 celebratory event, to be hed inthe Willard Hotel. He dso
noted that the Board may be ableto meet with the President a some point during its
December meeting.

h. Committee on Sdence and Engineering Policy Issues (SPI)

Dr. Kdly, committee chair, reported that dueto delays in the House gpprapriations
process, the scheduled discussion with Appropriations Committee senior staff had to be
podponed. The Appropriations Committee has asked to be kept informed of Board
studies of methodologes to help improve research allocation decisions. The committee
discussed atechnical memorandum prepared by SRSstaff on economi c conceptsthat
underlie the estimation of returns to research and deveopment; the memorandum is

back ground for the October 20 meeting on applications of economic methods to support
Federd research allocation decisions. The committee aso reviewed adraft agendafor a
stakeholders’ symposiumin early 2001, which will focus on the committee s draft report
and discussed way sto maxi mize its influence on the incoming Administration.
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AGENDA ITEM 13: Other Business

Dr. Colwdl reported that the Senate had passed the VA, HUD, and Indgpendent Agencies
FY 2001 conferencereport appropriation (S 8528) about an hour earlier. Shethanked
the many NSF gaff who had worked on the apprapriations process.

Dr. Kédly invited the Director’s Policy Group to join Board members and guests for a
reception at 5:30 p.m. He expressed appreciation tothe many NS- gaff members who
provided support and helped with preparations for the meeting

Dr. Kély adjourned the Open Session a 4:55 p.m.

Janice E. Baker
Policy Writer/Editor
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