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CHAPTER1: EXECUTIVE SUMMARY

Purpose of Study

On July 17, 1997, the Senate Appropriations Committee report (S. Rept 105-55, FY 98)
that accompanied the FY98 VA HUD and Independent Agencies Appropriations Act
requested that the Nationa Science Foundation (NSF) contract with the Nationa
Academy of Public Adminigtration (the Academy) to review theimpact of changesin
criteria for the merit review process® This request was reiterated in the FY 99 report of
the Senate Appropriate Committee (S. Report 105-215) that accompanied the FY'99
Appropriations Bill.? Through the merit review process, NSF eval uates 30,000 proposals
submitted to it annualy, out of which it funds gpproximately 10,000.

The Senate Committee's request grew out of its generd concern to ensure accountability
and respongihility in funding. To better understand NSF s decision making processin
providing support to scientific research at both the proposa leve and the
program/priority—setting level, it was necessary to ask such questions as:

Isit agood process?
Is the process producing good results?
Are smdler inditutions able to participate?

M ethodology

In the design of its new sdection criteria, NSF sought to achieve six broad objectives,
which are expressad in management guiddines for proposa submission and in published
reports.

1. Encourage abroader range of projectsto be supported.

2. Seek wider inditutiond participation (eg., by smdler aswdl as larger inditutions).

3. Encourage greater diversity of participation in NSFfunded projects by
underrepresented minorities.

4. Support projects with positive socid impact.

5. Foger theintegration of research and education.

6. Simplify the merit review criteria.

These six NSF objectives for modifying or improving the selection process condtitute the
framework for the analyses used in this sudy.

The methodology for the study included review of relevant legidation, reports by the
Generd Accounting Office and externd review committees; interviews with key
personnd in NSF and stakeholders from the scientific and academic communities;
comparison of the old and new merit review criteria and selection processes through
andysis of asample of projects funded under both systems and anadysis of the behavior
and intentions of reviewersin usng the new criteria
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Comparison of Old and New Merit Review Criteria

The preexisting selection process rests on four criteria established in 1981. The new
process established in 1997 reduces these to two. The following table compares the old
and new criteria® Arrowsindicate the repetition of an element of the 1981 criteriain the
1997 criteria. ‘New’ designates eementsin the 1997 criteriathat have been added. A
short analysis of the differences between the 1981 and 1997 criteriamay be found in
Appendix | a the end of the Executive Summary.

1981 Criteria 1997 Criteria
Criterion 1 Criterion 1
Resear ch Performance Competence Intringc Intellectual Merit
Capability of proposer Quadlifications of proposer
Technica soundness of approach WEél-concelved and organized activity
Adequacy of indtitutiona resources Sufficient access to resources
Recent research performance Qudlity of prior work
Criterion 2

Intrinsic Merit of the Resear ch

Leads to new discoveries or advances —® Advances knowledge and understanding

within own field or impacts other fields within own field or across different fields
NB‘ Explores cregtive and origind concepts
Criterion 3 " | Criterion 2
Utility or Relevance of the Resear ch Broader or Societal |mpact
Contributes gods extringdc to research —p» Disseminates results broadly to enhance
field, basis for new technology scientific and technological understanding

Assgsin solution of societa problems — - Proposed activity benefits society

Criterion 4
Effect on Infrastructureof S& E

Contributes to S& E infrastructure; —® Enhances infrastructure for research and
research, education, human resource base education: facilities, indrumentation,
networks, partnerships

N@' Promotes teaching, training, and learning
Nﬂ’ Broadens participation of underrepresented

groups (gender, ethnicity, disability,
geographic)
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Major Conclusons and Recommendations

Thefollowing isasummary of the mgor conclusons of the Academy study of the new
NSF merit review criteria.

1. Itistoo soon to make valid judgments about theimpact and effectiveness of the
new merit review criteria. Further study isrecommended.

The new merit review criteria have been in place for too short a period of time to make a
vaid assessment of their impact on any of the Sx mgor objectives NSF has had for
indituting them. Thisistrue for both satigticd andyses of thelr impact aswell as
interpretations of anecdota perceptions.

The fact that policies and implementation processes within NSF towards achieving the
objectives of the new criteria had dready begun well before the new criteriawere
indtituted makes determination of a basdine againgt which to measure the impact of the
new criteriadifficult, if not impossble. Anayssof project proposd jackets—and
Committee of Vigtor (CoV) reports, in particular—reflects this. For example, from the
evauation of asample of proposa jackets from FY 97 and FY 99, it is not possible to
discern any griking difference in the type of project proposas that have received NSF
grants after the establishment of the new merit review criteria

2. Thereisaneed for quantitative measures and performance indicator sto track
the objectives of the new merit review criteria.

Determination of the impact of the new criteriais hindered by the absence of hard data
Therefore, NSF should develop arobust database, adequate quantitative measures, and
appropriate performance indicators to determine whether progress toward the objectives
for the new merit review criteriais being achieved. Interviewswith experts and
stakeholders confirm the finding that NSF does not have adequate data to track changes
or improvements to encourage a broader range of institutions or greater participation by
underrepresented minority researchers. Even within NSF, a senior datistician in the
Office of Integrative Activities (OIA) has concluded that “one cannot at this point assess
the impact of Criterion 2 on minorities and women.”

It would aso be extremely useful for NSF to indtitute long-term tracking of the effects of
its research projects, measuring effects at least 10 years out. The most recent CoV
reports strongly reinforce this need for long-term project tracking, and better collection of
data relative to the NSF objectivesin ingtituting the new merit review criteria

NSF has recently proposed a number of new directives to improve the review process
(discussed in more detail below). One of these — designing a project reporting format to
be consistent with the objectives of the merit review criteria (Option 16) — should be
quite useful in tracking what was actudly done in a project againg what was smply
proposed.
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3. Thereisaneed toimprovethe conceptual clarity of the objectives of the new
criteria aswell asthe language used in stating them.

An important premise of rationd science isthat decisons are made and theories are
supported on the basis of empirica evidence. For thisreason, asking scientigs to
gpeculate on the possible future broader or societal impact of aproposa raises adistinct
level of discomfort for many reviewers. This discomfort isincreased when precise
definitions of some of the objectives of the new criteriaremain ambiguous.

The conceptua clarity of the new review criteria, therefore, needs to be improved so the
criteria better reflect the intentions of NSF for indituting them.  Thisistrue of the
language of Criterion 2, in particular. Most reviewers interviewed (80%) felt the new
merit review criteria had made little or no contribution to achieving NSF s sated
objectivesin indituting them. While some reviewers (20%) felt these objectives were
desirable, many (over 50%) fdt the language of Criterion 2 was vague and made the
criterion hard to implement. For example, there is ambiguity and awide range of
possible meanings of terms used in Criterion 2 — in particular, “benefits of the proposed
activity to society.” Interpretations of societa benefit ranged from addressng endemic
socid or environmenta problems to having practica or economic gpplication.

Almog hdf of reviewers and NSF gtaff interviewed expressed the view thet the
objectives of the new two merit review criteriawere, in fact, better served by the detal
and language of the former four merit review criteria

A third of reviewers interviewed (33%) were strongly resistant to the objectives of the
new criteria— particularly those that sought to address societd needs. Some reviewers
felt these god's were not gpplicable to the kinds of grants they reviewed (largdly thosein
traditiond disciplines); other reviewersindicated they smply refused to gpply Criterion 2
on the grounds that they did not find considerations of societd impact or infrastructure
relevant or meaningful.

4. Virtually all stakeholdersinterviewed felt that using targeted (set-aside)
programsisthe best strategy for achieving objectivesrelated to broader impact,
particularly the need to improve the participation of underrepresented
minoritiesin scientific research.

Among the objectives of the new criteriarelated to broader impact, improving the
participation of underrepresented minoritiesis one that is universaly valued. Thisisdso
an objective that has been given specific emphasisby NSF at least as early as 1992.

There was some divison of opinion about whether societal benefit could best be achieved
by seeking this as adimension within dl projects or by establishing targeted programs for
projects with socid relevance. However, most reviewers and experts both within and
outside NSF expressed a preference for using targeted (set-aside) programs to improve
the participation of underrepresented minorities, rather than forcing these objectivesinto
every project.
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5. If NSF wantsto make change, it must go beyond smply modifying the language
of thereview criteria. Thereisaneed to systematically incorporate the
objectives of the new criteriainto the entire cycle of the review process.

Rewriting the language of the review criteria and restructuring their order is essentialy
tregting only surface-level symptoms and not addressing underlying issues, about which
there is condderable diversity of views within the scientific and academic communities.
The ultimate differences about issues raised by Criterion 2 are not those of language but
of belief. Therefore, establishing a process to ensure genuine attention to the gods of the
new criteria throughout the entire review cycle — from proposal submission to proposa
review to program management to CoV assessment — is a strategy that will have greater
impact than isolated directives focused Smply on the language used in announcements
and forms. For example, while CoV reports from FY 99 discuss the societal impact of
proposed research somewhat more frequently than do earlier CoV reports (e.g., those of
FY97), they reved little improved understanding or unanimity about its meaning.

For those reviewers who intend to apply both criteria, the most frequent procedure has
been to use Criterion 1 as a cut- off, looking at scientific merit firgt, and only then apply
Criterion 2 to evaluate any remaining proposas. Reviewers who try to gpply Criterion 2
asamater of coursein their own evauation process sometimes find its language unclesr.
Moreover, even reviewers who try to apply Criterion 2 systematically indicate it playsa
more minor role than Criterion 1. Therefore, it is reasonable to infer that Criterion 2 is
not being used in a balanced way or with equivaent weight to Criterion 1.

Many experts have also recommended that NSF ingtitute broader- based review panels.
Thiswould mean that panels need to be drawn from awider range of ingtitutions,
disciplines, and underrepresented minorities.
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NSF Initiativesto Improve the Review Process

NSF has employed severd methods to evaluate and improve its merit review process,
induding adminidrative reviews and reports from Committees of Visitors. In October
1999, NSF s Office of Budget, Finance, and Award Management developed a number of
directives focused on strengthening consideration of Criterion 2.

NSF sintention for the new merit review criteria has been to encourage reviewersto fully
address both criteria. However, it has found that to this point there is sirong evidence that
“many proposers and reviewers are ignoring Criterion 2°°. The October 1999 directives
were presented as a draft of 16 options to strengthen consideration of Criterion 2. These
options were grouped into four categories: (1) proposal development, (2) peer
evauation, (3) development of funding recommendations, and (4) agency management of
the merit review process. The options paper was distributed, and in response to
comments received, an implementation strategy was drafted in November 1999. The
following teble ligs

the firgt three steps of that implementation Srategy

the four categories under which options were grouped
the rlevant options of the origind 16

10
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NSF Directivesto Improve the Review Process

Steps

Categories

Options

Step 1 Focus on widely
supported options

Proposal Development

Option 1 Implement new
€lectronic template to ensure
integration and diversity language
incorporated into all program
announcements

Option 2 Review and revise
language in Grant Proposal
Guide

Evaluation by Peers

Option 3 Review descriptive
language following each criterion
so reviewers understand NSF's
intent re “ broader impact”

Option 6 Require reviewersto
separately address both criteriaby
providing separate response
sections for each criterion

Option 11 Discussimportance
of both criteriain introduction by
Program Officersto panelists

Deveopment of Funding
Recommendations

Option 12 Review and revise
language in Proposal and Award
Manual (PAM) regarding merit
review criteriaand process

Agency Management of the
Merit Review Process

Option 13 Include element in
CoV reviewsto look at whether
both criteria are being addressed

Option 14 Explicitly address use
of both criteriain CoV reporting
template

Option 15 Explicitly address use
of both criteriain annual merit
review report to NSB

Step 2 Focus attention on
options considered less important
or requiring consideration to be
successfully implemented

Option 10 Require Program
Officer analysisto specifically
address both criteria; Division
Directors have responsibility for
compliance. Develop electronic
review form (Form 7) with
prompts

Option 16 Redesign project
reporting format consistent with
new criteriato track what was
expected and what was actually
done

Step 3 Assess progress and
develop additional options or
mechanisms to address areas
where insufficient progress made

11
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These directives focus primarily on Criterion 2 and the need to use both criteriain
evauaions. However, merely incorporating language about the integration of research
and education, diversity, and societa impact into eectronic program announcements may
not be sufficient to achieve NSF s objectives. The ultimate differences about issues
raised by Criterion 2 are not those of language but of belief, and these need to be
addressed directly in appropriate public forums.

The requirement to address both criteria separately in separate response sectionsisa
sraightforward, low-tech strategy to encourage separate thinking about Criterion 2.
Similarly, as noted earlier, creating project reporting formats consstent with the
objectives of the new criteria can be a useful meansto track progress towards those
objectives. At the same time, since Program Officers have the fina say in recommending
the funding or non-funding of project proposdls, it is surprising that requiring their
andysis to specificaly address both criteria was not among those options considered as
important as othersin the first phase. This has been subsequently deemed very
important, and NSF has indicated it is being implemented.

Recent CoV reports show that NSF has made improvement in the efficiency gods of the
merit review process (percentage of proposals evauated within Sx months); however, the
effectiveness of the new merit review criteriaisless clear. Having two criteriais
perceived as smpler than having four. At the same time, responses remain largely free-
form, and the use of both review criteria, scientific merit and broad impact, is occurring

in less than 50% of the gpplication evauations.

12
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Recommendationsto Expand NSF’ s Merit Review Process | mprovement I nitiatives

“If the new Merit Review Criteriaare to continue to be used, NSF needs to do a better job
educating and coaching reviewersin their use” This quote from the Internationd

Programs Committee of Vigtors FY 99 report reflects awiddy held view, and it has

severd implications for NSF simplementation strategy to improve merit review. The
following points present four basic considerations to help NSF increase the likelihood

that it can improve the qudity of merit review and vaidate this through performance
measurement of the outcomes of that process.

1. Providebetter training for reviewersand Program Officersin theimportance of
the objectives of the new review criteriafor NSF’'slong-term strategy for
improving investmentsin scientific research.

The fact that many reviewers either ignore Criterion 2 or in some casesregard it as
irrelevant in the review of proposasindicates a need for reviewers to better understand
the importance of the objectives of Criterion 2 in NSF s long-term strategy for improving
invesmentsin scientific research. New language about integrating research and
educetion, diversity, and socid impact must be accompanied by other meansto
emphasize their importance. This should include training for Program Officers, more
explicit guiddines for reviewers, and presentations to mgor research universities and
inditutions. Theissue of strengthening consideration of Criterion 2 is as much a matter

of changing current attitudes as it is Smply publicizing the goas of NSF.

2. Providebetter practical instruction for reviewersand Program Officersin how
the two new criteria areto be used together.

Many reviewers perceive Criterion 1 (scientific merit) and Criterion 2 (broader or societal
impact) asin competition with each other. Some use Criterion 1 asthe base level cut-off,
applying Criterion 2 only in cases involving the need to decide among remaining

proposas of equivaent scientific merit. Many reviewers (73%) disregard Criterion 2
atogether or smply merge socid vaue into scientific merit. Some reviewers parrot the
language of Criterion 2, without making any actud evauation on the bass of it. Most
reviewers fed NSF has not been sufficiently clear about how the two criteria are to be
used together.

A number of reviewersindicated that NSF has to give better guidance and ingtructions to
reviewers, including the specific mandate that reviewers address both criteria, assuming
that to be an NSF goal. However, examples of where the concerns of Criterion 2 “are
and are not relevant” should be included.

3. Addresstheintelectual and philosophical issuesthe objectives of the new

criteriaraisein appropriate public forums, both to clarify the meaning and
application of the objectives, and to gener ate consensus about their use.

13
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The concept of broader social impact raises philosophical issues for many reviewers—in
particular, reviewers who see their task as exclusvely one of assessing the intellectua
merit of proposals. Theseissues exist for Plsaswdl, snce many function in roles of

both researcher and reviewer. Appropriate public forums in which these underlying

issues are debated will eventualy accomplish more than atempting to improve
undergtanding solely through one-way directives from NSF.

It is aso recommended that NSF encourage Program Officers to take alonger-term view
of the gods of scientific research projects and their potential impacts. Program Officers,
in making recommendations to award or decline proposals, seek to address NSF's
drategic gods. These include “contributions to human resources and inditutiond
infrastructure development, support for ‘risky’ proposas with potentid for significant
advancesin afidd, encouragement of interdisciplinary activities, and achievement of
program-level objectives and initiatives.” However, Program Officers need a better
undergtlanding of the specific processes for the distribution of awards relative to these
objectives.

4. Develop amerit review process evaluation strategy based on valid performance
improvement principles. This strategy should be supported by both qualitative
and statistical data collection methods capable of measuring incremental
movement towar ds achieving NSF’ s strategic goals.

Deveoping an eva uation process to determine the effectiveness of NSF s merit review is
an important part of NSF's compliance with the mandate of the Government Performance
and Results Act (GPRA). The ability to demongtrate control over this key NSF activity
can be a powerful tool to help confirm that Congressiona decisions to support its
programs were valid.

Just as performance measures answer the question of what NSF programs have
accomplished, process eval uation answers the questions of why and for what goals NSF
uses merit review and how it goes about it. Developing process eva uation for merit
review can help Program Officers improve the qudity of their performance measures.
Robust process evauation will be supported by statistica data for those outcomes
appropriate for measurement by quantification, but will aso develop meaningful
performance indicators for outcomes requiring qualitative measures to determine their

level of achievement and to verify results.

14
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Glossary of NSF Acronyms
Nationa Science Board (NSB)
Office of the Inspector Generd (OIG)

Office of the Director (OD)
Office of the Deputy Director (OD)
Office of Equa Opportunity Programs (OD/OEOP)
Office of the Generd Counsel (OD/OGC)
Office of Integrative Activities (OD/OIA)
Office of Legidative and Public Affairs (OD/OLPA)
Office of Polar Programs (OD/OPP)

Directorate for Biologica Sciences (BIO)
Divison of Biologica Infrasiructure (BIO/DBI)
Divison of Environmenta Biology (BIO/DEB)
Dividon of Integrative Biology and Neuroscience (BIO/IBN)
Divison of Molecular and Cdlular Biosciences (BIO/MCB)

Directorate for Computer and Information Science and Engineering (CISE)
Divison of Advance Computationd Infrastructure and Research (CISE/ACIR)
Advanced Networking Infrastructure and Research (CISE/ANIR)
Divison of Computer-Communications Research (CISE/CCR)
Divison of Experimental and Integrative Activities (CISE/EIA)
Divison of Information and Intelligent Systems (CISE/I1S)

Directorate for Education and Human Resources (EHR)

Divison of Educationd Sysem Reform (EHR/ESR)

Divison of Elementary, Secondary, and Informa Education (EHR/ESIE)
Office of Experimental Programs to Stimulate Competitive Research (EHR/EPSCoR)

Divison of Graduate Education (EHR/DGE)
Divison of Human Resource Development (EHR/HRD)
Divison of Research, Evaduation, and Communication (EHR/REC)
Divison of Undergraduate Education (EHR/DUE)

Directorate for Engineering (ENG)
Divison of Bioengineering and Environmental Systems (ENG/BES)
Divison of Chemical and Trangport Systems (ENG/CTS)
Divison of Civil and Mechanica Structures (ENG/CMYS)
Divison of Design, Manufacture, and Industria Innovation (ENG/DMII)
Divison of Electrica and Communications Systems (ENG/ECS)
Divison of Engineering Education and Centers (ENG/EEC)
Smadl Business Innovation Research (SBIR)

15
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Directorate for Geosciences (GEO)
Divison of Atmospheric Sciences (GEO/ATM)
Divison of Earth Sciences (GEO/EAR)
Divison of Ocean Sciences (GEO/OCE)

Directorate for Mathematica and Physica Sciences (MPS)
Divison of Astronomical Sciences (MPS/AST)
Divison of Chemigry (MPS/CHE)

Divison of Materids Research (MPS'IDMR)
Divison of Mathematica Sciences (MPSIDMYS)
Divison of Physics (MPS/PHY)

Office of Multidisciplinary Activities (MPSIOMA)

Directorate for Socid, Behaviord, and Economic Science (SBE)
Divison of Behaviord and Cognitive Sciences (SBE/BCS)
Divison of Internationa Programs (SBE/INT)

Divison of Science Resource Studies (SBE/SRS)
Divison of Socid and Economic Sciences (SBE/SES)

Office of Budget, Finance, and Award Management (BFA)
Budget Divison (BFA/BUD)
Division of Contracts, Policy, and Oversght (BFA/CPO)
Divison of Financid Management (BFA/DFM)
Divison of Grants and Agreements (BFA/DGA)

Office of Information and Resource Management (IRM)
Divison of Adminigrative Services (IRM/DAYS)

Divison of Human Resource Management (IRM/HRM)
Dividon of Information Systems (IRM/DIS)

16
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Addendum to Comparison of Criteria

The following summarizes the modt readily discernible smilarities and differences
between the old and new merit review criteria

All of the dements of the old (1981) criteria regppear a some point in the new (1997)
criteria. However, the 1997 criteria add three areas into the evaluation of proposas
that are not expressed in the 1981 criteria (designated by ‘New’ in the graphic):
% the creativity and origindity of conceptsin a proposed activity
+ the specific intention to promote teaching, training, and learning in addition to
advancing discovery and understanding
% the objective of broadening participation of underrepresented groups

NSF has restructured the criteria by essentidly placing dl of intellectua merit
(research performance competence and intrinsc merit of the research) from the 1981
criteriawithin Criterion 1 of the 1997 criteria. All broader impact and societdl
objectives have been shifted into the new Criterion 2.

The immediate effect of this restructuring is to make the broader impact and societal
objectives more visble — both to the scientific and engineering communities and to
Congress. Many expertsinterviewed have aso interpreted the restructuring of criteria
as NSF sintention to make societd gods equivadent to intellectual merit.

Moving from four criteriato two reinforces NSF s desire to make the criteria
conceptudly smpler. However, the language of the new (1997) criteria, particularly
in Criterion 2, ismore abstract and generd than that of the 1981 criteria. Therefore,
the bifurcation of dementsin the 1997 criteria expressed in abstract language creates
the possihility of reducing consderation of the broader, societal objectives of the new
criteriato a checklig.

The new (1997) criteria give more emphasis to the importance of promoting networks
and partnerships in enhancing the infrastructure for research and education.

Thefollowing are additiona observations which consder the indructions given to
reviewers.

Reviewers generdly had greater freedom in their application of the old (1981) criteria
in most aress of proposd evauation. Ingtructions to reviewers on use of the 1981
criteria give reviewers particularly great leeway in interpreting and goplying their
weighting of Criteria2 and 3.

For goals beyond the immediate research field of a proposd, the 1981 criteriagive

greater emphasisto a proposal’s utility or practica gpplication; the 1997 criteria
gppear to give somewhat more emphasis to addressing societa needs.

17
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Further discussion of the four 1981 criteriain an older document referred to as the
Proposal and Award Manua (NSF Manual #10, dated September 15, 1992 —a
document NSF indicates is being updated) adds for Criterion 4:

Included under this criterion are questions relating to scientific and
enginesring personnd, including participation of women, minorities, and
the handicapped; the distribution of resources with respect to ingditutions
and geographicd areg; simulation of quality activities in important but
underdevel oped fidlds, and the utilization of interdisciplinary gpproaches
to research in gppropriate aress.

However, these additiona guidelines do not appear to have been included in the
Information for Reviewers that accompanied the review forms.

The ingructions to reviewers on use of the new (1997) criteriadso give reviewers
great freedom of interpretation and application. The FastLane ingtructions refer to the
guestions accompanying each criterion as “potentiad considerations’ that might be
employed, or “suggestions’ not al of which will apply to any given proposal.

Further, reviewers are informed that “the criteria need not be weighted equdly.”

The freedom of gpplication and weighting of the new (1997) criteriamay reinforce the
unwillingness of many reviewersto gpply Criterion 2 & al. Infact, making broader
impact and societal objectives more visble may have areverse effect on those reviewers
who reject the ideathat eva uations should include consideration of broader, societd
goals beyond scientific and intellectua merit.

18
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Footnotes

'In 1981, the National Science Board (NSB) adopted four criteria for the selection of research projects: (1)
research performance competence, (2) intrinsic merit of the research, (3) utility or relevance of the
research, and (4) effect of the research on the infrastructure of science and engineering. In May 1996, the
NSB established an NSB-NSF Staff Task Force, charging it to re-examine the merit review criteriaand
make recommendations on retaining or changing them. On July 10, 1997, NSF announced changesin its
merit review criteria (Important Notice No. 121, New Criteriafor NSF Proposals). The changes reflected
itsown analysis and input from the scientific and academic communities.

The charge from Congress for the Academy study of NSF's new merit review criteriawas first contained
in a Senate report accompanying the National Science Foundation FY 1998 appropriation (July 17, 1997).
The Senate Appropriations Committee report (S. Rept 105-55, FY 98) that accompanied the FY 98 VA
HUD and Independent Agencies Appropriations Act included the following request:

The Committee is aware that the agency [NSF] recently revised the criteriafor merit review of
proposals submitted to the agency for funding, and that the criteria now include consideration of
the broader applications of the research to be supported. The Committee encourages NSF to
examine how the changesin the merit review criteria have affected the types of research the
agency supports, and directs the agency to support areview of the new criteria by the National
Academy of Public Administration, to beinitiated after the new criteria have been in placefor 1
year. Inaddition, the Academy study should address the overall criteria-setting process within the
agency, including how the agency identifies areas for new initiatives and measures progressin
existing initiatives.

In the FY 99 report of the Senate Appropriate Committee (S. Report 105-215) that accompanied the FY 99
Appropriations Bill, the Committee said:

Asdiscussedin last year's report, the Committee expects NSF to contract with the National
Academy of Public Administration to review the procedure and criteriafor merit review, now that
the new criteriahave beenin place for ayear. This study should review the overall merit review
process in the agency, aswell as examine how the changesin the merit review criteria have
affected the different types of research that NSF supports.

3The Senate' s concern that smaller and |esser-known institutions were not competing well within NSF's
merit review system may be a consegquence of the perception that, historically, NSF’ s review process has
placed great weight on scientific merit, and less on societal impact. NSF readily acknowledgesit has
experienced problemsin implementing the new criteria, and is trying to address them through management
directives and instructionsto reviewers. At the same time, with the new merit review criteria having been
in place only alittle over ayear, NSF management also feel itis till too early to do an impact study.

An additional driver for NSF’ s examination of its merit review system, noted in the FY 1996 Report on the
NSF Merit Review System (NSB-97-13), was afall 1994 Government Accounting Office (GAQ) report on
peer review at three government agencies (Peer Review: Reforms Needed to Ensure Fairnessin Federal
Agency Grant Selection GAO/PEMD-%4-1). Thisreport points out that “although peer review in principle
has broad support, there has been along history of controversy about how it is practiced. The most
contentious debates have centered on whether current systems provide fair, impartial reviews of proposals.”
Among areas of concern, GAO found that junior scholars and women were consistently underrepresented,
and that there were problemsin the consistency in how review criteriawere applied. With respect to the
latter, reviewers often “used unwritten decision rulesin rating proposals.” Partly in response to the GAO
report, NSF established a senior-level Peer Review Study Group (PRSG) to examine relevant issues
associated with merit review. Subsequently, several task groups of NSF staff examined the efficacy of the
process and made recommendations for action. Several stresses and strains on the merit review system
wereidentified. To address these concerns, an external Proposal Review Advisory Team (PRAT) advisory
committee was chartered in late FY 1996 to inventory and evaluate current stresses on the system, develop
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feasible options for addressing the most important issues, and eval uate options from the perspective of
proposers and reviewers. The PRAT met for two daysin December 1996, and was to present a report to
the Deputy Director by the summer of 1997.

“The following are the major elements of the Academy study of the new NSF merit review criteria:

A. The study reviewed relevant documentation including legislative reports and testimony,
reports by the General Accounting Office, internal NSF reports on the current and previous merit

review systems, reports of external review committees, and reviews from the scientific and
academic communities.

B. The study conducted informal discussions with key personnel in NSF to gather background
information, decide methodologies for data gathering and analysis, and determine an appropriate
sample of projects funded under both old and new criteria. The study then conducted structured
interviews with key stakeholders from NSF, Congress, OMB, GAO, experts from the scientific

and engineering communities, and academic institutions to seek input on the merit review process,
including how the changes in the merit review criteria have affected the different types of research
NSF supports.

C. The study compared the old and new merit review criteria and selection processes with respect
to their similarities and differences, how NSF identifies new initiatives as aresult of changesin
the merit review criteria, and how it measures progress.

D. The study assessed the effects of the old and new merit review criteriaand selection processes
in three ways:

Through analysis of a sample of projects funded under both systems, identifying
trends that can be supported by the data, but also discussing factors limiting the
ability to discern valid effects of the new merit review criteria, including the length
of time the new criteria have been in effect, the amount of outcome data captured by
NSF, and the clarity of measures for some objectives.

Through analysis of the behavior and intentions of reviewersin using the new merit
review criteria, asking reviewers about their judgment process before and after
institution of the new criteria, and also examining a keyword study NSF did to
estimate how many reviewers used the new Criterion 2.

Through analysis of the perceptions of stakeholderswith special interestsin
determining whether NSF' s new merit review criteria are achieving their intended
objectives.

E. The study conducted limited comparisons of NSF’' s merit review process with that of other similar
funding agencies such as NIH, DOD, and the Department of Energy.

®Language of the 1981 and 1997 Merit Review Criteria

1981 Criteria

Criterion 1—Research performance competence.
The capability of the investigator (s), the technical soundness of the proposed approach, and the
adequacy of theinstitutional resources available, and the proposer's recent research performance.

Criterion 2—Intrinsic merit of the research.
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The likelihood that the research will lead to new discoveries or fundamental advances within its
field of science and engineering, or have substantial impact

on progressin that field or in other scientific and engineering fields.

Criterion 3—Utility or relevance of the research.

The likelihood that the research can contribute to the achievement of a goal that isextrinsic or in
addition to that of the research field itself, and thereby serve as the basis for new or improved
technology or assist in the solution of societal problems.

Criterion 4—Effect of the research on the infrastructure of science and engineering.

The potential of the proposed research to contribute to better understanding or improvement of
the quality, distribution, or effectiveness of the Nation's scientific and engineering research,
education, and human resour ces base.

1997 Criteria

Criterion 1—How important is the proposed activity to advancing knowl edge and under standing
within its own field or across different fields? How well qualified isthe proposer (individual or
team) to conduct the project? (If appropriate, the reviewer will comment on the quality of prior
work.) To what extent does the proposed activity suggest and explore creative and original
concepts? How well conceived and organized isthe proposed activity? |sthere sufficient access
to resources?

Criterion 2—How well does the activity advance discovery and under standing while promoting
teaching, training, and learning? How well does the proposed activity broaden the participation
of underrepresented groups (e.g., gender, ethnicity, disability, geographic, etc.)? To what extent
will it enhance the infrastructure for research and education, such asfacilities, instrumentation,
networks, and partnerships? Will the results be disseminated broadly to enhance scientific and
technological understanding? What may be the benefits of the proposed activity to society?

®statement of NSF staff manager.
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CHAPTER 2: THE MERIT REVIEW PROCESS

Merit Review Criteria Key Events and Decisions Timeline

1994

1995

1996

1997

1997

1997

1997

1997

1998

1998

Nationa Science Board (NSB) adopts four general review criteria

NSB amends 1977 policy requesting Director of NSF submit an annuad report
of the NSF proposal review system.

Government Performance and Results Act (GPRA) requiring federd agencies
to provide a5 year Strategic Plan, an annuad Performance Plan, and an annud
Performance Report.

October: NSB requests reexamination fo 1981 generd review criteria

July: Grnat Poliuc manaua (NSF: 95-26 replaces NSF 88-47)

November 20: Discussion Report of Task Force on Merit Review (NSB/MR-
96-15)

February 12: FY 96 report on the NSF Merit Review System (NSB-97-13)
March 6: Memo: Anadysis of Responses to the NSB/NSF Report on Merit
Review Ciriteria, from Susan Cozzens, Dr., Off. of Policy Support to Paul
Herer, Executive Secretary, Task Force

March: Final Report of Task Force on Merit Review (NSB/MR-097-05)

March 28: NSB Approves the use of the new NSF merit review criteria (NSB
97-72) for all proposals reviewed beginning October 1, 1997

July 10: Important Notice Np. 121, New Criteriafor NSF Proposals. NSF
announces changesin its merit review criteria

October 1: Grant Proposal Guide (NSF 99-2, replaces NSF 98-2)
Senate Appropriations Committee report (S. Rept. 105-53) which
accompanies the FY 98 VA HUD and Independent Appropriations Act directs

NSF to engage a NAPA review of the effect of changes in the merit review
criteria
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1998

1999

1999

1999

1999

1999

November:L NSF keyword search to estimate percentage of reviews received
by NSF that substantively address the second merit review criterion.

Senate Appropriations Committee Report (S. Rept. 105-216) that accompanies
the FY 99 Appropriations Bil reiterates the previous year’ s report that NSF
contract with the Academy to review the procedure and criteria for merit
review, now that the new criteria have been in place for ayesar.

March 15: FY 98 Report on the NSF merit Review System (NSB-99-28)

September 10: O/D Staff Memorandum (O/D 99-14) emphasizes importance
of Criterion 2 and its connection with GPRA performance gods

September 20: Dear Colleagues |etter to Pis and reviewers (NSF 99-172)
reiterates O/D 99-14.

September 20: Important Notice to President of Universities and Colleges
(Important Notice 125) reiterates O/D 99-14

October 19: Memo from Deputy Director—Guiddinesfor Advisory
Committee Assessment of Directorate Performance for GPRA for FY 1999

October: BFA develops 16 options to strengthen consideration of Criterion 2

February: FY 99 report on the NSF Merit Review System (NSB-00-78 and
memo NSB-00-84)
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Brief History of the Development of New Merit Review Criteria

The preceding timeline may serve as a point of reference for this brief history of merit
review at NSF, with focus on the development of the new merit review criteria. Merit
review isacritical component of NSF s decision-making process for funding research
and education projects. Almost dl of the 30,000 proposals submitted to NSF annudly
undergo externd merit review; however, NSF has resources to fund only about one third.
It is through the use of merit review that NSF seeks to maintain standards of excellence
and accountability in the funding of scientific research.

In 1981, the Nationa Science Board (NSB) adopted four generic criteriafor the selection
of research projects.

(1) Research performance competence

(2) Intringc merit of the research

(3) Utility or rlevance of the research

(4) Effect of the research on the infrastructure of science and engineering

The 1981 criteria addressed only research proposals, because education programs had
been diminated from the budget at that time. However, later in the 1980s, the criteria
were adapted to suit education programs as they were reestablished.

Asthe portfolio of NSF supported projects expanded — to include, in particular, broad
education initiatives and research center activities — and as the Government Performance
and Reaults Act (GPRA) emphasized the importance of NSF linking itslong-range
drategic goasto the results of its investments in science and engineering, the NSB fdt an
assessment of the appropriateness of the merit review criteriawas warranted. Inits May
1995 mesting, the NSB stated that reexamining the criteriaiin light of its new Strategic
Plan was amatter of high interest. Following this meeting, the Deputy Directory formed
an NSF staff task group on the review criteria. The task group found that the “criteria
were unevenly applied by reviewers and NSF saff in the proposal review and sdlection
process.” The task group reported that, “The NSB criteriaare in need of clarification and
should be rewritten.” The task group aso recommended that options be explored for
more effective goplication of the criteria.

In May of 1996, the NSB established a combined NSB-NSF Staff Task Force on Merit
Review, and charged it with examining the Board' s generic review criteria, with the
purpose of making recommendations to retain or change them, including providing
guidance on their use. The Task Force conssted of Dr. Warren Washington (Chair) and
Dr. Shirley Macom, Dr. Eamon Kdly, and Dr. Mary Gaillard from the NSB, and Dr.
Mary Clutter, Dr. John Hunt, and Mr. Paul Herer from the NSF staff. The Task Force
Discussion Report of November 20, 1996 (NSB/MR-96-15) presented the group’s
findings, intended not as afina set of recommendations but as a meansto simulate
discussion within and outsde NSF.
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The Task Force met severa times for discussion, and reviewed a number of previous
Studies and surveys, cited in the Report. Some of the more sgnificant findings of the
Task Force included the following:

A cross-section of reviewersin a 1991 NSH/SRI considered the first two of
the 1981 NSB criteria (intrinsic merit and Pl competence) to be considerably
more important than the last two. Less than hdf said they usudly commented
ondl four criteria

Studies by the NSF Office of Policy Support brought to light a number of
problems with the 1981 NSB generic criteria, including lack of clarity in
wording resulting in idiosyncratic interpretations, the nor+uniform application
of the criteria (both across the four criteria and across NSF divisons), and the
difficulty in gpplying the criteriato non-research activities such as education
and facilities or centers.

Earlier, in February 1996, the NSF Staff Task Group on Review Criteria had
recommended the criteria be rewritten, both to make them clearer and to emphasize
important attributes such as innovation, clarity of thought, and soundness of approach.

In the Discussion Report, the combined NSB-NSF Task Force recommended two generic
criteriato replace the four NSB criteria (1) What is the intellectual merit and quality of
the proposed activity?, and (2) What are the broader impacts of the proposed activity?
Within each criterion were a set of additiond questions designed to assist the reviewer in
understanding their intent. However, reviewers would address only those dements they
considered relevant to the proposd a hand and that they felt qualified to make judgments
on.

The Task Force listed a number of advantages of the proposed new criteria

“NSF isincreasingly asked to connect its investments to societdl value, while
preserving the ability of the merit review system to select excellence within a
portfolio that is rich and diverse. Having two criteria, one for intellectua
quality and the other for societd impact, should serve to reved the Situations
where proposds have high qudity but minima potentia (and vice-versa).
Qudity will continue to be the threshold criterion, but will come to be seen as
not sufficient by itsdf for making an award.”

“The two new criteria are more clearly related to the god's and dtrategiesin

the NSF Strategic Plan. For example, NSF in a Changing World states (page
31) that: “Werely on our proven system of merit review, which weighs esch
proposa’ stechnical merit, creativity, educationa impact, and its potentia
benefits to society.””

“The criteria are smplified by reducing their number from four to two, and
are defined for reviewers and proposers by a set of suggested contextua
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elements. Reviewers are asked to describe the proposd’ s  strengths and
weaknesses with respect to each criterion using only those contextua
elements that they consder relevant to the proposd at hand.”

The Task Force also recommended guidance on the use of the criteria. The process issues
framing this guidance included (8) the need to maintain flexibility in the application of

the criteria because of the great range and diversity of activities supported by NSF, and
(b) the need to provide Program Officers with flexibility and discretion in the gpplication
and weighting of criteria. An additiona processissue was related to the need to modify
the NSB generic criteriafor projects with specid objectives. For example, the CISE
Minority Indtitutions Infrastructure Program Announcement (NSF 96-15) listed nine
additiond factors that were to be used to evauate proposals. It was fdlt that revisng the
NSB generic criteriawould lessen, adthough not diminate, the need for specid criteria

The Discussion Report also addressed various options for rating proposals, with the
overal god to encourage reviewers and pandists to provide substantive comments on
proposals, not merely “check boxes’ on some proposal rating scheme. Whether separate
ratings for each of the two criteria or a composite rating were used, ingtructions and
guidance to reviewers would be most important. “ The system will be improved only if

the reviewer uses the criteria when evauating the proposd.” Thus, the review form and
the Grant Proposal Guide would need to be redesigned so that both PIs and reviewers
understood what was to be evaluated. The Discussion Report provided a sample draft
NS Proposal Review Form aswel asasynopsis of NSF s drategic plan NSF ina
Changing World (NSF 95-24) to which outside reviewers should be exposed. Among the
long-range gods and core strategies particularly relevant to Criterion 2 were;

Promote the discovery, integration, and employment of new knowledge in
service to society.

Integrate research and education

Promote partner ships (including with univergties, dementary and secondary
schools, and state and local governments)

On October 17, 1996 the NSB approved the release of the Task Force Discusson Report
—not as NSB policy but as a proposal for broader discusson inside and outside of the
NSF.

On February 12 of 1997 the FY 1996 Report on the NSF Merit Review System was
released. The report documented the numbers of competitive reviews of proposals
(29,953) and awards (8,796), indicating a decline in funding rate to 29% from 34% five
years earlier, and a dow increase in proposas from women and minority PIs since 1990.
The most frequent method of proposal review was combined mail and pand review

(60%, up from 42% in FY 87). The report aso noted that NSB and NSF were developing
new proposal review criteria, and that the merit review system was undergoing continued
examingion by internd aff and the externd community for ways to improveits

efficiency and effectiveness.
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The report also noted an additiona driver for NSF' s examination of its merit review
sysem —aFdl, 1994 Government Accounting Office (GAQO) report on peer review a
three government agencies. Partly in response to the GAO report, NSF established a
senior-level Peer Review Study Group (PRSG) to examine relevant issues associated
with merit review. Subsequently, severa task groups of NSF staff examined the efficacy
and made recommendetions for action. Severa stresses and Strains on the merit review
system were identified. To address these concerns, an externa Proposal Review Advisory
Team (PRAT) advisory committee was chartered in late FY 1996 to inventory and
evauate current stresses on the system, develop feasible options for addressing the most
important issues, eva uate options from the perspective of proposers and reviewers. The
PRAT met for two days in December, 1996, and was to present a report to the Deputy
Director by the Summer of 1997.

In March of 1997, the NSB published its Find Recommendations (NSB/MR-97-05) of
the Task Force on Merit Review. The proposed recommendations of the Discusson
Report were shared with the science and engineering community through press coverage,
contacts among saff, universities, and professond associations, and through a response
form on the World Wide Web. NSF recelved over 300 responses, largely from tenured
faculty who had experience with the merit review process.

The Task Force recommended that two new criteria be adopted in place of the four NSB
generic criteria (with the sub-questions currently used with each criterion). In addition,

the Task Force suggested that the following language be used in a cover sheet attached to
the proposa review form, presenting the context for using the criteria:

Important! Please Read Before Beginning Your Review!

In evaluating this proposal, you are requested to provide detailed comments for
each of the two NSF Merit Review Criteria described below. Following each
criterion is a set of suggested questions to consider in assessing how well the
proposal meets the criterion. Please respond with substantive comments
addressing the proposal's strengths and weaknesses. In addition to the suggested
guestions, you may consider other relevant questions that address the NSF
criteria (but you should make this explicit in your review). Further, you are asked
to address only those questions which you consider relevant to the proposal and
that you feel qualified to make judgments on.

When assigning your summary rating, remember that the two criteria need not be
weighted equally. Emphasis should depend upon either (1) additional guidance
you have received from NSF or (2) your own judgment of the relative importance
of the criteria to the proposed work. Finally, you are requested to write a
summary statement that explains the rating that you assigned to the proposal.
This statement should address the relative importance of the criteria and the
extent to which the proposal actually meets both criteria.
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To implement the new criteria, the Task Force indicated NSF should address issues of the
design of proposa review forms (both paper and eectronic), training for NSF staff, and
revisng NSF s proposd preparation guidelines.

The Find Recommendations included a summary of its discusson, on February 19, 1997,
of input received relating to the merit review criteria The following highlights some of
the issues raised, dong with the Task Force' s recommendations.

A centrd issue of “weighting or threshold” was raised by approximately 33% of the
respondents. The concern was that adopting the new criteriawould lead to adecline
in NSF s stlandards of excellence (i.e., “excdlent research with OK relevance’ would
be equated with “OK research with excdlent relevance’). Othersfdt that Criterion 1
was much more important than Criterion 2 and should be weighted accordingly (some
even suggesting 90/10). Others criticized Criterion 2 as irrdlevant, ambiguous, or
poorly worded. Of the options for responding to thisissue (including () stating the
criterianeed not be weighted equaly, (b) presenting Criterion 1 as the threshold, ()
differentiating criteriafor basic research, applied research, and education proposals,
and (d) having Criterion 2 address both intelectud impact and “broader” impacts),
the Task Force recommended the first option (&) because “it does not polarize the
research and education communities and can be applied very flexibly.”

For the issue of how to get reviewersto pay attention to the new criteria, the Task
Force recommended the cover sheet “PLEASE READ THIS BEFORE BEGINNING
YOUR REVIEW!” shown above.

A substantial number of respondents indicated the question under Criterion 2 dedling
with “divergty” was ambiguous. The current language of Criterion 2 reflects the Task
Force’ s recommended rewording.

For respondents concerned that for much of basic research it was not possible to make
ameaningful statement about the potentia usefulness of the research, the Task Force
recommended rewording the relevant question of Criterion 2 to its current form.

To diminate responses of “yes/no” to questions under each criterion, the Task Force
recommended the language be changed to make use of such phrases as*“To what
degreedoes...?

The Task Force concluded that the proposed new criteria were flexible enough, in their
design and proposed implementation, to be ussful and reevant across NSF's many
different programs.

On Jduly 10, 1997, NSF announced changes in its merit review criteriain Important

Notice to Presidents of Universities and Colleges and Heads of Other National Science
Foundation Grantee Organizations (Important Notice No. 121). This announcement
indicated the NSB had approved new criteriafor reviewing proposals, effective October

1, 1997. The criteriaand instructions for proposal review were attached to the notice. The
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ingructions stated the list of potentia considerations for each criterion were “ suggestions
and not all will apply to any given proposal.”

In 1998, the Senate A ppropriations Committee Report (S. Rept 105-53), accompanying
the FY98 VA HUD and Independent Agencies Appropriations Act, directed NSF to
engage an NAPA review of the effect of changesin the merit review criteria In

November 1998, NSF conducted a brief keyword search (discussed later in this report) to
estimate the percentage of reviews received by NSF that substantively addressed

Criterion 2. In 1999, the Senate Appropriates Committee Report (S. Rept 105-216)
accompanying the FY 99 Appropriations Bill reiterated the previous year’ s report that

NSF contract with NAPA to review the procedure and criteriafor merit review, now that
the new criteria had been in place for ayear.

On March 15, 1999 the FY 98 Report on the Merit Review System (NSB-99-28) was
released. The report documented the numbers of proposals received (28,321) and funded
(9280), a decrease of 5.9% from the previous year. Proposals from minority Plswere
funded below the NSF average (31% and 33%, respectively). Proposas from femae Pls
were funded above the NSF average (34% and 33%, respectively). The most frequent
method of proposa review continued to be combined mail and panel review (63%). The
report noted that in March 1997 the NSB had approved changes to the merit review
criteria, becoming operationa at the start of FY 98. The report aso remarks that Program
Officers, in making recommendations to award or decline proposas, seek to address
NSF s grategic goa s including “contributions to human resources and inditutiona
infragtructure development, support for ‘risky’ proposals with potentia for significant
advancesin afidd, encouragement of interdisciplinary activities, and achievement of
program-level objectives and initigtives.” There is no data about the distribution of

awards relative to any of these objectives.

On September 10, 1999 O/D Staff Memorandum (O/D 99-14) emphasized the importance
of Criterion 2 and its connection with GPRA performance goas. The memorandum

gated, “We want to ensure that the criterion relating to broader impacts is considered and
addressed in proposals and reviews. Program staff have akey role within the community,

to giress the importance of both merit review criteriain preparing and evauating
proposals for NSF. The Foundation’s GPRA performance plansfor FY 1999 and FY

2000 include performance goals for the implementation of the criteria. Our performance

will only be successful when proposers and reviewers address the e ements of both

review criteria gppropriate to the proposa, and program officers take the information
provided into account in their decisons on awards.”

On September 20, 1999 a“Dear Colleagues’ letter to Pls and reviewers (NSF 99-172)
reiterated the message of O/D 99-14, as did Important Notice to Presidents of
Universities and Colleges and Heads of Other National Science Foundation Grantee
Organizations (Important Notice No. 125), also published on September 20.

In February 2000 the FY 1999 Report on the NS- Merit Review System (NSB-00-78) was
released. The report indicated it reviewed 28,504 proposas, funding 9112 of them (32%).
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The funding rates for proposas from minority Pls were below the NSF average in FY
1999 (“and have been for seven of the past eight years’). The numbers of proposals
received from minority Pls has aso decreased by 5% since FY 92. On the other hand, the
number of proposals received from femae Pls hasincreased by 19% during this same
seven year period. The report notes that since 1990 the percentage of proposals reviewed
by pand done hasincreased from 36% to 47%, mail-only review has decreased from
33% to 18%, and the use of combined mail and pand review has increased from 32% to
35%. These figures possibly reflect agrowing number of multidisciplinary proposds and
adeclining response rate of mail reviewers. The report contains no other discussion
relevant to the new merit review criteria except in terms of the Committee of Vigtors
(CoV) evauation of GPRA God 7: NSF performance in implementing the new merit
review criteria. NSF s performance god for the implementation of the new merit review
criteriais stated in the narrative GPRA format. NSF performance is successful when
“reviewers address the e ements of both generic review criteria gppropriate to the
proposd a hand and when program officers take the information provided into account
intheir decisons on awards,” or minimally effective when “reviews consstently use only
afew of the suggested eements of the generic review criteria athough others might be
applicable.” The report characterizes the results as “largely successful, needs some
improvement.” In FY 99, 38 CoV reports rated NSF programs on their use of the new
merit review criteria. NSF was rated successful in achieving thisgod in 33 CoV reports.
In most cases where NSF was not fully successful, it was found that reviewers and
gpplicants were not fully addressing both review criteria.

The report notes that NSF has established guidelines in program announcements

requiring applicants and reviewers to address these criteriain proposals and reviews. NSF
has recently re-issued guidance to gpplicants and reviewers, “ stressing the importance of
using both criteriain the preparation and evauation of proposas.” The following

language was added to NSF program announcements and included in the Grant Proposal
Guide:

Pls should address the following elements in their proposal to provide reviewers
with the information necessary to respond fully to the above-described NSF merit
review criteria. NSF staff will give these elements careful consideration in making
funding decisions.

Finally, the report notes NSF s godls to foster integration of research and education, and

to broaden opportunities and enable participation of al citizens— women and men,
underrepresented minorities, and persons with disabilities.
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Description of NSF Proposal Merit Review and Award Process

The preceding flowchart represents the basic timeline of NSF s proposal merit review
and award process. The following narrative briefly describesits mgor events.

NSF announces various award opportunities through its Grant Proposal Guide and
through the Program Assistant and the Program Secretary. Research facilities and
educationd communities become aware of these opportunities. Through individuas who
represent these facilities and indtitutions, proposals are developed that are submitted to
NSF in one of two ways. eectronicdly via FastLane on the NSF website, or by ordinary
mail. The normal proposa preparation and submisson time is gpproximately 90 days.

Once the proposdl isreceived at NSF, it is distributed to the appropriate NSF Program
Officer. There are three basic modes of review (1) mail review, (2) pand review, and (3)
combined mail and pand. To preserve confidentidlity, proposers are not awvare of who
reviewers are (although they may suggest reviewers). Reviewers are dso not aware of
one another except if they serve on a pand. Within each Divison, the Program Officer
(PO) sdlects reviewers, whether mail or panel.

In generd, 90-95% of proposals receive externa peer review. In certain well-identified
cases review iswaived. These cases include proposals submitted in response to formal
solicitations governed by the Federd Acquisition Regulations, proposals to provide
goods or services obtained through procurement mechanisms such as contracts and
purchase orders; cases which have already been effectively peer reviewed (such as
incrementd funding amendments, no-cost extensions, certain supplements); cases where
peer review is not gpplicable (such as IGPA awards, safety modifications to shipsin the
academic fleet, interagency agreements for surveys and data processing); cases where
peer review isimpracticable (such asinternaiond trave grants, awards for logitica

support).

There are a number of sources through which NSF obtains ad hoc and pandl reviewers.
Primarily, these sources include the Program Officer’ s knowledge of what is being done
by whom in the research areg, references listed in the proposdl itsdlf, and reviewer filesin
the research divisons. In addition, reviewers may be identified from recent technica
programs by the professond societies, recent authors in scientific and engineering
journals, computer searches on scientific and engineering abstracts, recommendations
from other reviewers, and, as previoudy mentioned, suggestions by investigators
themsdlves.

The role of review pandsis somewhat more comprehensive than that of individua
reviewers. Respongbilities of review pandsinclude, in addition to proposa evauation,
concerns for quality control, addressing budget congtraints, and baancing research
priorities againg the need to take risks in new areas of research within the division.

The NSF guidelines for sdlection of ad hoc and pand reviewers are intended to ensure a
selection of experts who can give Program Officers the proper information needed to
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make a recommendation in accordance with the NSB criteria for selection of research
projects. Reviewers should have specid knowledge of the science and engineering
subfields involved, aswell as abroad knowledge of the infrastructure of the science and
engineering enterprise and its educationd activities. This understanding relates to societd
gods, scientific and engineering personne, and the distribution of resources to
ingtitutions and geographica aress. To the extent possible, reviewers should also reflect a
balance of geographies, indtitutions, and underrepresented minorities.

Higtoricdly, certain traditions have tended to arise in scientific disciplines regarding the
modality of review used. For example, Physics uses only ad hoc individua mail review,
no pand. Pand reviews involve meetings and discussion among reviewers. Thereis
gpproximately a 50%-60% return rate on ad hoc individuad mall reviews. A minimum of
three reviews is required. The time period from receipt of proposa at NSF to completion
of reviews, andyds, and recommendation is optimally sx months.

The Program Officer is respongble for andyss of reviews and recommendations. Thus,
the Program Officer isredly the find arbiter and the one who recommends whether an
award isagiven or declined. Reviewers evaduations, therefore, are not find decison
points, athough they are generaly upheld. However, the review processis ultimately
advisory only; the Program Officer makes the fina decision. Divison Directors (DDs)
concur on the Program Officer’ s recommendations to award/decline.

If the Divison Director concurs on an award, the grant is distributed to the proposer’s
organization viathe Division of Grants and Agreements (DGA). If the award is declined,
the proposd is returned as ingppropriate or withdrawn. The average time of DGA review
and processing of an award is 30 days.

Program Officers generdly manage roughly 100 awards per year. A typica award runs

for three years at an average of $70,000 per year (or $210,000 tota). Approximately 30%
of submitted proposals are successful and receive awards; approximately 60% of
submitted proposas are declined.

Different divisons have different standards for how they gpproach reviews and grants.
Thereisno forced consistency among divisons. Information on ethnicity/race/gender etc
of Principle Investigatorsis not gathered consstently across divisons. However, specid
atention is given to conflict of interest issues (reviewers with conflicts of interest with
proposers).
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Discussion of NSF Strategic Plans

The NSF GPRA Strategic Plan FY 2000-2005 integrates previous strategic planning
activities that resulted in the 1995 NSF in a Changing World, the 1997 GPRA Strategic
Plan, and the 1998 NSB Strategic Plan. The plan seeks to emphasize outcome goals for
its three core Strategies of (1) developing intellectud capita, (2) integrating research and
education, and (3) promoting partnerships. This section will examine the GPRA planin
light of the saverd objectives for the new merit review criteria

The NSF Act of 1950 (PL 810507) defined NSF' s mission asto promote the progress of
science; to enhance the National health, prosperity, and welfare; to secure the National
defense; and for other purposes. This authorized NSF to initiate and support basic
scientific research, programs to strengthen scientific research potentia, science and
engineering education programs &t dl levels, and a science information base for nationd

policy.

Of the Sx mgjor objectives NSF has for the new merit review criteria,

1. Support abroader range of projects

2. Promote wider indtitutiond participation (e.g., by smdler aswdl aslarger
inditutions)
Encourage of greater divergity of participation by underrepresented minorities
Promote projects with a postive benefit to society (societa impact)
Fogter the integration of research and education
Smplify the merit review criteria
a least 3, 4 and 5 have some presence in the origind NSF misson. Thismission seesa
need to grow and maintain a scientific workforce, a concern for the societdl implications
of stience and engineering, and an awareness of the importance of educational programs.

o0 AW

At the same time, some of the ambiguity in the language of the new criteriaisaso
reflected in the current NSF srategic plan. Often, this ambiguity is a consequence of
NSF s degre to pursue multiple directions smultaneoudy. For example, the plan states
“We support a portfolio of invesments. . . promoting disciplinary strength while
embracing interdisciplinary activities”

Language relevant to the first objective (broader range of projects) appears more
frequently in the current plan: “ Our investments promote the emergence of new
disciplines, fields, and technologies.” NSF supports academic ingtitutions that are
“crucibles for expanding the frontiers of science and engineering knowledge, and
educating the next generation of scientists and engineers.”
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The FY 2000-2005 Strategic Plan definesits strategy for pursuit of its mission in terms of
three outcome gods

1. People to develop a diverse, internationally and globally-engaged workforce of
scientists, engineers and well-prepared systems.

2. ldess: to support discovery across the frontier of science and engineering, connected
to learning, innovation and service to society.

3. Todls to provide broadly accessible, state-of-the-art and shared research and
education tools.

The language of these outcome godsis generdly consstent with the language of the new
merit review criteria

Outcome God 1 (People) addresses review criteria objectives 1, 3, and 5. Specificdly,
NSF intends to “use dl aspects of NSF activity to enhance diversity in the science and
engineering workforce, with particular attention to the development of people who are
beginning careers in science and engineering.” NSF dso plansto help “increase the
Nation’s capacity to educate teachers and faculty in SMET [scientific, mathematics,
engineering, and technology] areas’ and “foster innovative research on learning,
teaching, and organizationd effectiveness” An underlying goa seemsto beto try to
make science and engineering fieds atractive to underrepresented minorities by using
educational programs to establish meaningful career paths.

Outcome Goal 2 (Ideas) addresses review criteria objectives 1 and 4. Specificaly, NSF
seeks to “take informed risks’ and “provide long-term support for new and emerging
opportunitieswithin and across dl fields of science and engineering.” NSF also strivesto
“foster connections between discoveries and their use in the service to society.”

Outcome God 3 (Toals) is primarily oriented with review criteria objective 5 and the
infrastructure which supports the integration of research and education.

In discussing its strategy to guide the priorities expressed in the three outcome gods, the
Strategic Plan indicates that “NSF s merit review process is the keystone for award
selection. All proposals for research and education are evaluated using two criteria: the
intellectud merit of the proposed activity and the broader impacts of the activity on
society. Specificaly addressed in these criteria are the creativity and origindity of the

idea, the development of human resources, and the potentia impact on the research and
education infrastructure.” NSF defines three cor e strategies as the mechanism to achieve
its outcome godls.

Thefirg, develop intellectual capital, seeks*investments that tap into the potentia
evident in previoudy underutilized groups of the Nation’s human resource pool” (review
criteria objective 3). The second, integrate research and education, indudesinvesting in
“reward systems that support teaching, mentoring and outreach” (review criteria

objective 5). The third, promote partnerships, isagenerd srategy for collaboration, both
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between disciplines and indtitutions, and among academia, industry and government. This
drategy potentidly impacts review criteria objective 2 (wider institutional participation).

A theme that emerges from the Strategic Plan is the linkage of meit review criteria
objectives. For example, the god of establishing a competent twenty-first century
scientific workforce is connected to the need to improve SMET educeation from pre-
kindergarten through elementary and secondary to undergraduate, graduate, and
continuing professond education levels. This strongly connects review criteria
objectives 3 and 5, since many of the educationa programs are targeted toward
underrepresented minorities. NSF seeks “amore inclusive and globaly engaged SMIET
enterprise that fully reflects the strength of America s diverse population.” NSF feds that
“a present, severd groups, including underrepresented minorities, women, certain types
of inditutions, and some geographic areas, perceive barriersto their full participation in
the science and engineering enterprise. NSF is committed to leading the way to an
enterprise that fully captures the strength of America sdiversity.”

Thereisasmilar, though somewhat less discussed, linkage between review criteria
objectives 1 and 4, where support of more risky, innovative, or interdisciplinary projects
is defended in the context of the god of promoting projects with a positive benefit to
Society.

The Strategic Plan cites anumber of “critical successfactors’ to manage its activities
towards NSF s goals. Thefirst and perhaps most important (Factor 1) is operating a
credible, efficient merit review system. NSF dates that “the merit review system is at
the very heart of NSF' s slection of the projects through which its outcome gods are
achieved.” Among the implementation strategies to achieve thisare to:

Regularly assess performance of al aspects of the merit review system,
comparing its efficiency, effectiveness, customer satisfaction and integrity
againgt smilar processes run by other organizations.

Promote the use of both merit review criteria (i.e., intellectual merit and
broader impacts) in the evauation of proposas.

Deveop dternative mechanisms for obtaining and reviewing proposals and
evauding their potentid for use in determining NSF s investments.

Reduce the burden on proposers and reviewers while maintaining the qudity
of decison processes, by increasing award Size and duration.

It is not clear to what extent NSF has in fact conducted a* regular assessment” of its merit
review system by “comparing its efficiency, effectiveness, customer satisfaction and

integrity against Smilar processes run by other organizations.” It isaso not clear that

NSF has conducted systematic assessments of its own review processes other than

through the Committee of Visitor reports, ongoing generd NSF saff review, and its high

level annud Report to the National Science Board on the National Science Foundation’s
Merit Review System. (Issues of NSF and comparative assessments of the review process
are discussed in more detall in 7.2). Findly, it is not clear to what extent NSF has
successfully promoted the use of both merit review criteria. The datafrom this study
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strongly suggests that reviewers either do not use Criterion 2 (broader impacts) at dl, or,
if they do, do not useit in abalanced or equivalent manner to Criterion 1 (intellectual
merit).

The Strategic Plan’ s discussion of NSF s performance assessment process warrants some
additional comment. NSF begins discussion of this process in Appendix 2 of the Strategic
Plan with adisclamer. “The chalenge of performance assessment for NSF is that both

the substance and the time of outcomes from research and education activities are largdy
unpredictable” Whilethisistrue of the substance of scientific research, it is not true of
NSF s own processes, including the merit review process. NSF indicates that “OMB
authorized NSF to use aternative format performance gods for our outcomes in research
and education. This gpproach dlows for human judgment to condder both quantitative
and quditative information on performance and to weigh that information in a balanced
assessment. NSF uses the descriptive performance goals in our management process
through a combination of internd self-assessment and review by independent externd
panels of experts and peers.” The Plan goes on to state that * For the three outcome goals,
NSF s performance will be considered successful when, in the aggregate, research or
education results reported in the period demonstrate that significant and sufficient
progress has been made toward realizing the long-term outcomes and implementing the
planned strategies.”

Assessment of god achievement is performed by externa groups of peers and experts at
severd stagesin the grant award cycle. This conssts of:

Applicant and Grantee Information/Merit Review. Thisis the standard proposal merit
review process discussed earlier in this chapter.

Program Evauation by Committees of Vidtors (CoVs). Externd expertsreview each
program every three years and report on the integrity and efficiency of the processes
for proposa review and the qudlity of results of programs. Representative CoV
reports are discussed in Chapter 5 thisandysis.

Directorate Assessment by Advisory Committees. Directorate advisory committees
review interna sdif-assessments, CoV reports, available externa evauations, and
annua directorate performance reports, judging program effectiveness, and
describing strengths and weaknesses. The advisory committees' reports are reviewed
by NSF management, which integrates recommendations into the NSF Annua
Performance Report.

The Strategic Plan indicates NSF has “ several mechanisms in place for producing vaid
and reliable performance measures and assessments.” This includes a data qudity
improvement program on the NSF corporate database, and strategic planning discussons
by advisory committees every three years.
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Discussion of Instructionsto Reviewers
Old Merit Review Criteria

Theindructions to reviewers on use of the old four review criteriafirst state the criteria,
then offer the following as guidance.

Criteria 1, 2, and 3 condtitute an integral set that should be applied .............. in
abaanced way to dl research proposals in accordance with the objectives
and content of each proposal. Criterion 1, research performance
competence, is essentia to the evauation of the quality of every research
proposd; dl three aspects should be addressed. The relative weight given
Criteria 2 and 3 depends on the nature of the proposed research; Criterion
2 intringc merit, is emphasized in the evaluation of basic research

proposals, while Criterion 3, utility or relevance, isemphasized in the
evaluation of gpplied research proposas. Criterion 4, effect on the
infrastructure of science and engineering, permits the evauation of

research proposasin terms of their potentia for improving the scientific
and engineering enterprise and its educationa activitiesin ways other than
those encompassed by the first 3 criteria

Observations

These indructions gppear to give reviewers enormous freedom of interpretation and
gpplication, particularly in the weight of gpplication of Criteria2 and 3, which depend
on the nature of the proposed research. The indructions o leave it up to the
reviewer to determine the consequences of the nature of the proposed research in the
evauation.

The ingtructions here do not raise some of the specific concerns of the new review
criteria, for example: broadening the participation of underrepresented groups.

The sense in which the instructions encourage consideration of the broader impacts
of the proposed research islargely in terms of the practica utility of the research.
While Criterion 3 itself does speak of assisting in the solution of societal problems,
the ingtructions for Criterion 3 emphasize its gpplication in the evaluation of applied
research.

Further discussion of these four criteriain an older document provided by OIA in
ascii text and referred to as the Proposal and Award Manual (NSF Manua #10) and
dated September 15, 1992 (a document in the process of being updated), adds that

Criterion 3 dso relates to mgjor god oriented activities that the Foundation
carries out, such as those directed a improving the knowledge base
underlying science and technology policy, furthering international cooperation
in science and engineering, and addressing areas of nationa need.
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It dso adds that for Criterion 4

Included under this criterion are questions relaing to scientific and
engineering personne, including participation of women, minorities, and the
handicapped; the distribution of resources with respect to ingtitutions and
geographical areg; simulation of qudity activitiesin important but
underdevel oped fields, and the utilization of interdisciplinary gpproachesto
research in agppropriate areas.

These ingructions do counter some of the above observations that concerns present in the
new review criteriawere not present in the old criteria. However, these additiord
guiddines did not appear to be included in the Information for Reviewers that
accompanied the review forms.
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New Merit Review Criteria

The ingructions to reviewers on use of the new two review criteria (in FastLane) provide
following guidance before gating the criteriar

Please provide detailed comments on the quality of this proposa with respect to
each of the two NSF Merit Review Criteria below, noting specificaly the
proposd’ s strengths and weaknesses. As guidance, alist of potentia
consderations that you might employ in your evauation follow each criterion.
These are suggestions and not al will gpply to any given proposd. Please
comment on only those that are relevant to this proposal and for which you fed
quaified to make ajudgement.

After gtating the criteria and the considerations for each, the ingtructions add:

Please provide an overal rating and summary statement which includes comments
on the relative importance of the two criteriain assigning your rating. Please note
that the criteria need not be weighted equally.

Observations

In dightly different ways, these ingructions also give reviewers enormous freedom of
interpretation and application, particularly in the weight of gpplication of each
criterion. Reviewers are free to determine which are and which are not reevant to
any given proposd. In addition, reviewers are evidently free to weight the criteriaon
abads of their own determination, Snce need not be weighted equally is
accompanied by no other specification.

The explanation of how to understand the meaning of each criterion is deliberately
opened to subjective interpretation (or even norgpplication) since the explanations of
each criterion are characterized as only potential considerations or suggestions.

In saying that not al congderations will gpply to any given proposa, and that the

criterianeed not be weighted equally, the ingtructions essentidly give reviewersthe
license to not apply Criterion 2 & all.
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Additional Documentsthat Include Instructionsto Proposers and/or Reviewers

The User-Friendly Handbook for Project Evaluation (NSF 93-152) datesit is
intended to help Pls and project evauators think practically about evaluation.
However, it primarily geared to interna evauation of projects, and does not contain
anything specific to the new review criteria. OIA aso indicates that NSF 93-152 is
outdated, published in FY 1993, long before the new criteria were established. They
will look into updating it.

The Grant Proposal Guide (NSF 99-2), published October 1998 and replacing NSF
98- 2 contains a brief discusson of the new review criteria It indicates that proposas
are carefully reviewed usualy by three to ten persons outside NSF who are expertsin
the particular field represented by the proposal. Before ligting the criteria, the Guide
als0 says that the criteria are designed to be useful and relevant across NSF' s many
different programs, however, NSF will employ specid criteriaas required to highlight
the specific objectives of certain programs and activities. No further specification or
description of these objectives or programsis given.

The Guide goes on to say that following each criterion are potentia consderations
that the reviewer may employ in the evauation. These are suggestions and not dl will
apply to any given proposal. Each reviewer will be asked to address only those that
are rlevant to the proposa and for which he/sheis quaified to make judgments. This
last st of remarks gppearsto leave it quite indeterminate to the proposer which
congderations relating each criterion will be gpplied aswell asin what way they will
be applied.

An updated Grant Proposal Guide (NSF 00-2) repests the above language, but adds
discusson in two specific aress, indicating that Pls should address these dementsin
their proposa to provide reviewers with the information necessary to respond fully to
the merxit review criteria It dso Satesthat NSF gaff will give these dements careful
condderation in making funding decisons. Thefirgt area concerns the integration of
research and education. The updated Guide states that one of the principle strategies
in support of NSF s godsisto foster integration of research and education through

the programs it supports at academic and research inditutions. These inditutions
provide abundant opportunities where individuals may concurrently assume
responsibilities as researchers, educators, and students, and where al can engage in
joint efforts that infuse education with the excitement of discovery and enrich

research through the diversity of learning perspectives. These remarksfairly clearly
convey NSF' s perception of the value of careersin science that embody both research
and learning. The second area concerns integrating diversity into NSF programs,
projects, and activities. Here, the updated Guide states that broadening opportunities
and enabling the participation of dl citizens— women and men, underrepresented
minorities, and persons with disabilities— are essentid to the hedlth and vitdity of
science and engineering. NSF is committed to this principle of diversty and deemsit
centra to the programs, projects, and activitiesit considers and supports. Again, this
guidance to the proposer more clearly conveys the importance of projects that permit
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diversity among those who participate. Another NSF publication, the User-Friendly
Handbook for Mixed Method Evaluations (NSF 97-153) published in August, 1997,
aso grongly reflects NSF s attention to diversity in participation.

The Directorate for Education and Human Resources, Divison of Undergraduate
Education produced A Guide for Proposal Writing (NSF 98-91). ThisGuide is
specificaly oriented towards proposasin research and education. Since reviewers are
drawn from two- and four-year colleges and universities, secondary schools, industry,
foundations, and professona societies and associations, the Guide urges proposal
writers to learn the generd demographics of the reviewers for the program for which
they are submitting proposals. The mgority of proposas submitted to the Divigon of
Undergraduate Education are evauated by pand review. The Guide goes on to
elaborate on each of the two review criteriain the context of proposals oriented
toward undergraduate education by listing questionstypicaly raised in the review
process.

Quedtions relating to Criterion 1, intellectua merit, include:

%+ Doesthe project address amgor chalenge facing SMET undergraduate
education?

s Does the project have potentid for improving student learning of important
principles of science, mathematics, engineering, or technology?

Questions relating to Criterion 2, broader impacts, include:
¢ Arethereaults of the project likdly to be useful a smilar indtitutions?
+» Doesthe project effectively address. . . objectives [such as to] increase the

participation of women, underrepresented minorities, and persons with
disabilities; provide afoundation for scientific . . . literacy?
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CHAPTER 3: EVALUATION OF SAMPLE PROJECT
JACKETSFY97 AND FY99

Summary of Findings

From a gtatistical standpoint, with a sample of 50 project jackets (25 from FY 97 and 25
from FY 99), it is not possble to draw any strict quantitative conclusions. Rather, this
section identifies themes that emerge with respect to each of six mgor objectivesin

NSF sindituting the new merit review criteria

For obvious reasons, the FY 97 project jackets will not contain direct evaluations of the
new merit review criteria. However, since there are many indications that work towards
the generd objectives of the new criteria began long before the new criteria were
indituted — at least to the extent that NSF was concerned about these matters — it makes
sense to put questions about these objectives to the FY 97 jackets.

Overdl, it isnot possble to discern any driking difference in the type of proposas
that received NSF grants after the establishment of the new merit review criteria.

Most grants appear to be awarded to PIs (typically white males from well-established
universities) who have received previous awards for related research.

Generdly, thereisllittle effort to provide any explanation of the socia impact of the
proposed research — its importance in a broader framework — both before and after
FY97. Occasondly, in the FY'99 grants, areviewer will take serioudy the ingruction
to evauate the proposas using both Criteria 1 and 2. Even then, however, the
explanations of how the research will impact society or provide greater access to
underrepresented minorities and women seem forced. Most reviewers prior to FY'99
ether ignore Criterion 2, dismissit asirrdevant, or find that the research, to which
they nonetheless give high ratings, does little to address the goa's expressed in
Criterion 2.

In FY 97, reviewers dmogt as frequently asin FY 99 addressed socid impact,
contribution to education, and minority opportunities. However, on the basis of this
sample of project jackets, it appears to be true — regardless of whether reviewers
address the goals of Criterion 2 or not — thet these goa's do not strongly influence the
awarding of grants.

Themeanings of broader range of project and positive societal impact are
particularly difficult to gpply in the case of many areas of primary scientific research.
It can amply be the case that anything we learn about our environment — whether
about grasshoppers, sdlamanders, DNA, or fungi — is worthwhile and may lead to
(often unexpected) socid impact or benefit. The benefit may come long after the
research when a project’ s results are examined in awider context.
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It can be argued that questions about positive societal impact, broader range of
projects and institutions, and the like must be put to Congress aswell. What does
Congress regard as relevant to a positive societal impact? What are specific areas of
society about which it is concerned? |s Congress concerned about the proportion of
public moneys spent on projects with some red potentia for socid impact or which
contribute in some meaningful way to our knowledge of oursaves and our
environment? Congress may have fdt that it was important for NSF, Pis, and
reviewers to begin to think in some meaningful way about how these proposds and
funded areas of research contribute to the improvement of life, and to recognize that
because public money is funding these projects, they need to demonstrate some kind
of accountability in amanner accessble or understandable by the public. Interviews
with the Senate Appropriations Committee staff have been unrevealing about
Congress underlying interests or motives.

Similarly, it would be worthwhile to identify to what extent Congressisinterested in
making research grants available to different kinds of inditutions, and to new or
minority researchers. While Congress does not speak with one voice, enacted
legidation has encouraged NSF in this direction.

No data adequately tracks “broader range of ingtitutions’ or * underrepresented
minority researchers” A senior NSF gatistician in OlA concludes that one cannot
asess the impact of Criterion 2 on minorities and women, dthough the numbers have
generdly been going up. His persond view isthat the smdl economic payoff of
getting a Ph.D. may be afactor in NSF not been getting many proposals from
minorities. In 1980, 350 out of 21,208 or 2% of tota proposas submitted were from
minorities; in 1990, 1169 out of 28,840 or 4%; in 1999, 1422 out of 28,502 or 5 %.
The proposa load rose from 21,208 in 1980 to 28,840 in 1990 and since then has
remained rdaively satic. Submissons by femaeswere 1307 or 6% in 1980; 4004 or
14% in 1990; 5296 or 19% in 1999. A difficulty isthat information about race or
ethnicity is captured only by certain divisons, and even then it is only for PIs, not the
other participants in the research project.

On the basis of the limited sample of the Sudy, it does not gppear to be true that
grants are being awarded to a broader range of ingtitutions or to minority researchers
or to researchers without atrack record of having received (usudly numerous) grants.
Theindicia evauated by reviewers in assessment of the Pl (e.g., publications, receipt
of previous grants, infrastructure of the ingtitution) do not promote and may even
preclude selection of “new” investigators or different types of inditutions.
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Thefallowing are the principle questions addressed in eval uating the project jackets.
1 Doesthis project represent abroader range of project supported?

2. Does this project represent awider ingtitutional participation? (e.g., by a
gndler aswell aslarger indtitution)

3. Does this project indicate encouragement of agreater diver sty of participation
by underrepresented minorities?

4, Doesthis project represent have a specific positive societal impact?

5. Doesthis project foster the integration of resear ch and education?

6. For FY 99 projects, in what ways do reviewers attempt to use Criterion 2?
Findings on Specific Questions

1. Doesthisproject represent a broader range of project supported?

Inthe 25 jacketsfrom FY 97, this topic was discussed in 13. In 10 cases, the project
proposed was arenewd of a project, a continuation of previoudy funded or smilar
research, or arequest for equipment aready being used in related projects. It was often
difficult to distinguish between a proposed project that truly represented anew or broader
range of project and a proposed project that the reviewer smply felt was important or in
need of study. In some cases, broader was associated not with content area of research
but with the methods used in research. In some case, broader was discussed in terms of a
concern with other Pls doing smilar work. In other cases, broader was associated with a
reviewer’ s perception of the uniqueness of some aspect of the project. Since a broader
range of project ismeaningful in terms of a particular area of scientific inquiry, reviewers
need specific criteria and guidelines with which to identify it. Such criteriamight include
such descriptors as.
- forthefirg time

an area not yet sudied

chdlenges an exigting theory

callecting new evidence in support of

extends the application of atechnology to

addresses questions not answered in previous research

In the 25 jackets from FY 99, thistopic was discussed in 10. In 4 cases, the project
proposed was a continuation of previoudy funded or smilar research. In 7 cases
reviewers expressed concerns about smilarity between the proposed project and other
existing research projects. In asking more rigorously whether a proposed project is
different from other identified research, reviewers may be giving greater atention to this
objective, abeit in the context of a negative judgment. Concerns expressed included
whether a proposed project was sufficiently creative or origina as compared to work
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going on under another grant, whether some new equipment or methodology could
actualy improve measurement cgpabilities, whether the same questions were being
answered in Smilar studies. In severa cases, however, reviewers pointed to the fact that a
proposed project would investigate a specific area of need not being addressed elsewhere
(e.g., “s0 few studies on scientists and engineers with disabilities’). In afew cases, a
project proposing the application of a particular new technology (e.g., “new high-
resolution infrared spectroscopic techniques’) to investigate certain phenomenawould
eicit areviewer evauation of “cutting edge.”

2. Doesthis project represent awider ingtitutional participation?

In the 25 jackets from FY 97, this topic was discussed in 8. This objective is particularly
difficult to assess because the criteriafor wider institutional participation are essentidly
undefined. Where relevant to the nature of the proposed project (e.g., development of
educationd resources), reviewers note possible benefit to smaller regiond colleges or
colleges which have historically served underrepresented minorities. Wider institutional
participation is aso a times interpreted to refer to collaborative efforts with other labs or
research groups, or interdisciplinary activities (e.g., anong physicists, microbiologists,
geologigtsin the use of certain equipment or systems, or among teachers or educators and
primary researchers). An important athough oblique interpretation of wider participation
occurs when a project has indirect participatory or education benefits to students or the
generd public. For example, an astronomical research observatory may serve many
audiences — professond, semi-professiond, students, and the interested public. Or the
results of a particular research project may have useful dissemination to secondary
education inditutions through state or nationd programs. A find interpretation of wider
participation is noted when reviewers fed a certain project may lead to additiona
experiments involving research facilities a other indtitutions, where the project itsalf
involves multiple inditutiond participation, or where there will be collaboration between
private industry and indtitutiona research facilities. All of the categories of wider
participation need to be identified and satisticaly tracked.

In the 25 jackets from FY 99, this topic was discussed in 6. Observations by reviewers
about wider institutional participation for proposasin FY 99 do not differ substantialy
from those in FY 97. To the extent that there are projects specificaly geared towards
educationd benefits, a number of reviewers note that proposals will provide these
bendfits (e.g., that dementary school students will vist the college for hands-on science
activities). One project emerges from atwo-year junior college; another involves
participation by students with disabilitiesin an AAAS program. However, it is not
possible from this limited sample to identify any trends towards an overal wider
inditutiona participation.

3. Doesthis project indicate encouragement of agreater diversity of participation by
underrepresented minorities?

In the 25 jackets from FY 97, thistopic was discussed in 8. Formsidentifying
race/gender/ethnicity of Plswereincluded in dightly over 50% of the sample.
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Particularly where rlevant to the nature of the project (e.g., education of the next
generation of environmentd scientists), proposals indicate the participation by, even the
“recruitment” of, minority students, some projects specificaly target ethnic groups
(Higpanics, Native Americans). Some of the reviewer discussions about diversity of
participation speak to the particular qudifications or track records of the Pis (adding
intellectual diversity to research in the field) rather than their specific ethnic or racid
background. However, where a Pl has the opportunity to engage underrepresented
minoritiesin the project it is often noted. Discusson of “tdented femde investigators’
within afield appear to recelve somewhat more attention — possibly because there are
sgnificantly more femaes (as a class of underrepresented) than ethnic or recid
minorities, possibly because there may be femde reviewers who give particular attention
to other femae investigators. No direct correlation has been made to the
gender/racelethnicity of reviewers. A few reviewers speak to the impact of aPl on
training undergraduate and graduate scientists from a diverse population. Projects geared
to specific ethnic or racia groups (e.g., improving the performance of African American
children in mathematics) typically have PIs representative of that group. Proposals from
ingtitutions serving underrepresented groups (e.g., as Morgan State represents a
higtoricaly black college/university or Cuyamaca Community College serves“at risk”
sudents) typicdly involve a project in scientific learning or pedagogy as much as
research independent of its educationd dimension. POWRE (Professiona Opportunities
for Women in Research and Education) proposas are clearly directed a addressing issues
of representation within the scientific workforce.

Inthe 25 jackets from FY 99, thistopic was discussed in 11. In FY 99 there generaly
appears to be more attention to involvement of underrepresented minorities. Forms
identifying race/gender/ethnicity of Plswereincluded in approximately 70% of the
sample. Reviewers gppear more ddliberate in pointing out the ability of female or
minority Plsto build a career and reach out to other underrepresented minoritiesin
science, serving as encouragement for members of those groups to consider careersin
science. The opportunity for projects to include outreach to elementary and secondary
sudents, especialy in low-income areas, aso agppears more prominent in the project
descriptions themsalves. Projects focused on educationd programs for ethnic and racia
minorities are clearly in arecruitment mode, even sarving as a*formalized mechanism of
recruiting minority graduate sudents.” At the same time, a Sizable percentage of reviews
of project proposals contain no discussion of underrepresented groups whatsoever. It
remains an unanswered question whether attention to underrepresented minorities should
condtitute a dimension (at least to some degree) in every proposa or should be restricted
to project proposas specificaly targeted to address the encouragement of
underrepresented groups to enter scientific research. Proposals from universities that have
made a ddliberate attempt to increase the numbers of minority graduate students (e.g., as
the Department of Biology at UCSD) typicaly make this known in the proposd; some
proposds indicate they will track participation by underrepresented minoritiesin classes
or labs given by the PI. As amatter of coincidence, one proposa from the FY 99 sample
itself directly addresses the issue of mgority-minority representation in electora
digtricting, and the hypothesis that oddly shaped districts to support minority
representation may depress political involvement and participation (the PIs turn out to be
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white males). In some areas of scientific research — particularly eectrica engineering and
computer science — dataon foreign participants may be useful. The same would be true
for sudents with disabilities, if that dataiis not aready collected.

4. Doesthis project have a gpecific positive societal impact?

Inthe 25 jackets from FY 97, this topic was discussed in one way or another in al 25.
Frg, it isvirtudly impossible to distinguish between reviewer comment which extolsthe
scientific impact of a project from that which specificaly praisesits societal impact.
From the standpoint of areviewer or PI operating from within the context of a particular
scientific discipling, scientific merit and social value Ssmply merge. Among the reasons a
person chooses to work in a particular scientific discipline is the perception that thisarea
of scientific inquiry has societd vaue. Exceptions to the natural merging of scientific and
socid vaue occurs — in a certain sense — with projects specificaly targeted at improving
some area of society. For example, aproject relating to the education of the next
generdion of environmental scientists “provides the opportunity for scientists and
engineers to be aware of the socid, lega or economic implications of their work . . .
leading to the development of solutionsto globd environmenta problems.” In these
cases, societal impact isdirectly built in to the project.

Moretypicaly, socid impact may be an indirect or long-term benefit of basic research.
For example, a project examining the properties of grasshopper communities may in the
long run aso be “invauable in programs aimed a controlling damaging densties of
grasshoppers.” Clearly, the criteriafor positive societal impact need to be identified in a
precise way. Projects specificaly targeted at socia impact should probably congtitute a
separate category. Neither of these gpproaches will likely resolve the natura tendency to
merge perceptions of scientific merit and social value. However, establishing clearer
criteriafor what condtitutes societal impact will help establish thisgod of Criterion 2. Is
thisgod any or dl of the following:

to fund mor e projects with direct socia impact

to build adimension of societa concern into al projects

to raise awareness of the importance of socid impact in the thinking and
planning of Plswhen framing a project

But even basic research (e.g., astudy of eectronic excitations in low-dimensond

systems of optically detected resonance), insofar asit islikely to bring increased
fundamentd ingght may “yied significant new physcsin severd mgor aress” Thus if
aproject is perceived as leading to an expanded knowledge base within a broad discipline
(e.g., physics) or extending to other disciplines (eg., engineering), it will naturdly be
percaived as having a societal impact within the scientific community. Some reviewers
tend to use terms which are abstract and globd (e.g., “will lead to better science”),
reducing the possihility of understanding what the specific impact of a project may be. In
some cases, the nature of the proposed project stretches the boundaries of societal impact
to the broadest theoretica or philosophica leve (eg., aproject on binary star formation
and the evolution of gellar dusters and planet formation). In other cases, societal impact
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may very much be interpreted to mean practical application (eg., asin the acquisition of
a scanning force microscope which may have practica gpplications to such industries as
shipbuilding, mining, or agriculture). In ill other cases, societal impact may be
interpreted to mean economic benefit (e.g., asin acomputationa project on massvely
pardld processors which “could have amulti-billion dollar impact on a number of US all
companies’). In yet other cases, societal impact may be localized to a particular science
(e.g., physiology) but one of particular human interest (e.g., improving our medica
knowledge of DNA metabolism, or understanding genetic inheritance). Finaly, there are
cases where societal impact has proximate meaning for some naturd community but
broader implications for the interaction between human and naturd communities (e.g.,
investigating root growth at the ecosystem levd).

Reviewers do point out where there are weaknesses in proposals, for example, which give
“little indication of how work in other areas will be influenced.” In targeted proposals,

the societal impact istypicaly obvious (eg., where* presumably better performance by
African American children in math will ultimately lead to more access to mathematics-
related professons’ or where ”the objective is to encourage studentsto ‘tinker’ and
learn”). All of this discusson reinforces the need to provide clear and distinct criteriafor
societal impact.

Inthe 25 jackets from FY 99, this topic was dso discussed, in one way or ancther, in al
25. The observations pertaining to this topic for FY'97 generdly apply equdly to
proposas from FY 99 with anumber of interesting differences. (1) For FY 99 proposas
societal impact is understood in terms of a somewhat longer future perspective (e.g., “the
importance of study of cluster-assembled magnetic nanostructures will only increasein
coming decades’). It is possible thismay be aresult of greater awareness of GPRA
objectives, which encourage organizations to set 5 and 10 year improvement gods,
however, there is no specific evidence to support thisinterpretation. (2) Inasmilar vein,
reviewers sometimes point to societal impact in terms of agloba perspective (e.g.,
“produce scientists who will leed the development of solutionsto globa environmenta
problems’). (3) Thereis a somewhat greater emphasis on interagency cooperation (e.g.,
“builds on work supported by NASA and DOE”), sometimes for cost-reduction aswell as
specific societd objectives. (4) Thereis adso somewhat greater emphasis on societal
impact interpreted as supporting new areas of disciplines or breakthroughsin
technologies (eg., “mohbility in protein NMR structuresis an emerging arealin
biophyscs’). (5) Although it does not necessarily distinguish them from FY 97 proposdls,
some FY 99 projects are geared to address very specific environmental concerns (e.g.,
“particular concern with the recent toxic bloom of Pfiesteria on Maryland' s Lower
Eastern Shore and the diverse perspectives that stakeholders have on its causes and
consequences’). (5) Findly, there is an interesting interpretation of societal impact ina
few reviewer comments that point to the ability of a project to “influence the planning of
future large-scade systematic projects.” Attention to the systems nature of research is
consistent with the emphasis on interdisciplinary and interagency cooperation.

It must also be acknowledged, however, that reviewers observations of “potentia for
high impact” are often very abstract and generd, conveying more a sense of providing
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broad and inclusive lip-service to Criterion 2, rather than making specific connections
between the proposa and the objectives of the criterion. Thisis baanced by adightly
higher incidence of reviewer comments that criticize a proposa for itslack of attention to
societal impact. However, there was little evidence that reviewers used Criterion 1 and 2
inacomparative way (vs. independently) in their assessments. Asin the case of targeted
proposas from FY 97, anumber of FY 99 proposas aso specifically target research into
the socid dimensions of science (e.g., the extent to which engineering as a profession has
been motivated by patriotism vs. lifestyle consderations; a project examining dliance-
building hereticd socid movement organizations, a project likely to “contribute to
redlization of what possihilities exist for bright students with disabilities”).

5. Doesthisproject foster the integration of resear ch and education?

In the 25 jacketsfrom FY 97, this topic was discussed in 16. The most frequent
interpretation of this objective was expressed by reviewer observationsthat a proposa
involved the participation of graduate students, and, in some cases, “enhanced an ongoing
teaching program” or internship program. The opportunity for involving graduate
sudents was regarded as important for attracting new individuasinto a particular fied. A
second leve of integration typicaly involves postdocs working with senior scientists at
some speciaized research facility. Postdocs especialy represent the “lifeblood of
scientific research” — a key to the development of human resources. One rather loose
interpretation of integration of research and education was noted in terms of plans for
reports of results of research “to be disseminated to the fidd in atimely manner” —in
some cases involving the internet. Another interpretation of integration pointed to the
benefits of collaborate and cross-disciplinary studies.

Asin the case of targeted proposals addressing other objectives of Criterion 2, some
proposals (e.g., developing new curriculain mathematics) were directly intended to “lead
to the professona development of science teachersin schools’, particularly those serving
underrepresented minorities, community colleges, or at-risk youth. Others projects (e.g.,
establishment of avirtua redity laboratory for engineering education) were concerned
with pedagogy as much as the content of the discipline. Some combined cutting edge
technology and pedagogy in ways to address specific existing wesknesses in the teaching
of science (eg., aproposa on dectronic homework and intelligent tutoring on the web in
the context of course delivery tools for large enrollment science classes).

Inthe 25 jackets from FY 99, this topic was discussed in 14. In generd, reviewer
observations about projects integration of research and education are consstent with
those of FY97. Asin the case of topic 4 above, there is a somewhat greater incidence of
reviewers who are critical of proposals for not adequately addressing issues of integration
of research and education. A reviewer notes, for example, that a proposa “ does not
discuss university infrastructure or whether younger members of the faculty and students
will receive training on the new equipment.” Similarly, concern for “communicating
knowledge between scientists and non-scientists’ receives more attention. By and large,
the primary interpretation of integration remains the involvement of graduate students,
the ability to attract graduate students to an area of research, and maintaining ongoing
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teaching or lab programs. Where projects involve labs or specific research facilities,
integration is sometimes extended to mean using the facility asa“training center” — most
often where training isin the use of equipment or software. Interpreting integration in
terms of publications aso occurs, particularly where joint authorship of papers by senior
researchers and students is customary. Reviewers aso will especialy note Plswho do a
“good job in taking the results out into the community.” To alesser extent than societal
impact, but ill necessary, this objective should distinguish among severad categories of
integration of research and education. In particular, the gods of enhancing existing
educationa programs and developing the scientific workforce should be distinguished
from the broader goa of improved communication between the scientific and non
scientific communities.

6. For FY 99 projects, in what ways do reviewers attempt to use Criterion 2?

Among the 25 proposas in this sample, the overwhelming number of reviewers did not
use Criterion 2 a dl. A rough assessment of the sample was made in terms of three
categories.

(1) Doesthe reviewer attempt to use Criterion 2 as intended?

(2) Does the reviewer not use Criterion 2 asintended or parrot the language
without evauetion?

(3) Doesthe reviewer not use Criterion 2 at dl?

Approximately 16% of reviewers attempted to use Criterion 2 as intended.
Approximately 11% of reviewers largely parroted the language of Criterion 2 but did not
make any actua evauation on the basis of it. Approximately 73% of reviewers did not
use Criterion 2 at dll.

Clearly, reviewers would benefit from specific ingtructions directing them to use both
Criterion 1 and 2, and to discuss in their review how they went about using the criteria.
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Discussion of NSF Keyword Sear ch: Estimation of the Percentage of Reviews
Received by NSF that Substantially Address the 2" Merit Review Criterion

Thisbrief study from NSF s Office of Integrative Activities (OlA), dated May 18, 1999,
began in November, 1998, using a search scheme to estimate the number of proposa
reviews received by NSF that substantially addressed the new Criterion 2. Based on a
and| sample of reviews, the sudy identified eight terms that had a high incidence of use

in reviews addressing the Criterion 2. The Budget Division then devised a query that
searched for seven of these termsin al reviews recelved through FastLane from 1/1/98
through 9/30/98. This amounted to gpproximately 17,000 reviews. OIA then adjusted the
search results for the rate of use of each of the terms based on the small sample. OIA’s
concluson was.

The search resultsindicate that 48% of proposal reviews substantially
addressthe 2" merit review criterion.

Some questions about the vaidity of this conclusion are discussed below. First, however,
it will be useful to summearize, Sep-by-step, the methodology used, as presented in the
report on the study.

OIA firg sdlected 16 termsfor theinitia search of asmal sample of reviews. The terms
appear in the descriptive text of the new Criterion 2 asissued by the Director in

Important Notice No. 121: New Criteria for NSF Proposals, dated July 10, 1997. These
16 search terms were:

Impact Infrastructure

Discovery Research and Education
Understanding Facilities

Teaching Instrumentation

Traning Network

Learning Partnership
Participation Bendfit

Underrepresented Society

The smal sample of 1,123 reviews represented five programsin four directorates. BIO,
GEO, MPS, and SBE. OIA sdlected these five programs because they had a history of
receiving reviews via FastLane. For each review in the sample, it was determined which

of the 16 search terms were used. The reviews were read to identify those that
substantively addressed Criterion 2. For each set of reviews containing a search term,

OIA then calculated the number of reviews that addressed Criterion 2 as a percentage of
the total number of reviews in which the term was used. Eight of the terms ranged from
76% to 100%. The other eight terms ranged from 0% to 59%. OIA then used the top eight
terms for a broader search:
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Impact Infrastructure
Traning Research and Education
Participation Partnership

Underrepresented Society

The Budget Division assisted by devising a database query that searched for these terms
in alarger sample of reviews. The sample conssted of 16,661 reviews received through
FastLane from 1/1/98 through 9/30/98. The query identified 7,845 reviews that contained
one or more of the saven terms (“participation” was inadvertently omitted). 82% of
reviews containing one or more of the search terms substantively address Criterion 2. In
addition, the reviewsin the sample that address Criterion 2 and contain one or more of
the seven search terms represent only 80% of the total number of reviews in the sample
that address Criterion 2.

The study estimated that 8,041 reviews, or 48% of the total reviewsin the large sample,
substantively addressed Criterion 2. This was based on the following caculation:

82% (percentage of reviews containing one or more of the search terms
that address Criterion 2) of 7,845 reviews (number of reviewsin the large
sample that contain one or more of the search terms) = 6,433 reviews
(number of reviews that contain one or more of the search terms and
address Criterion 2).

6,433 reviews = 80% of 8,041 reviews (total number of reviewsin the large
sample that address Criterion 2). 8,041 reviews = 48% of 16,661 reviews
(total number of reviewsin the large sample).

Discussion

It is not the primary purpose of the Academy study to either challenge or defend the
conclusion drawn by this NSF keyword search. The basic reason isthat it is not clear
what meaning or implications the concluson — as it fands— may have. It is gppropriate
that NSF would draw at least theinitid inferences from this data.

At the same time, some generd questions can be raised about the conclusion:

Does the occurrence of these keywords vaidly indicate that Criterion 2 is
being addressed by reviewers? Reviewer interviews conducted as part of the
Academy study have suggested that many reviewers gave lip service to the
language of Criterion 2 without substantidly gpplying it.

A smple keyword search cannot discern the meaning or intention behind the
use of certain keywords, only their occurrence. An additional process to make
inferences from their occurrence (and an underlying theoreticd argument to
support this process) would therefore be needed to draw any more substantive
conclusonsthan these keywords occurred in 48% of proposal reviews.
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The criteriafor identifying reviews that substantively address the 2" criterion
are not stated.

Some keywords are likely to occur or be used in the context of gpplying
Criterion 1. This might be the case for impact, infrastructure (particularly if
developing or expanding infrastructure were directly a part of the proposd),
partnership, participation, and possibly others.

Many keywords have multiple denotations (reference), some of which might
apply to Criterion 1 or to something other than the objectives of Criterion 2.
For example, society might refer to the “society” of species (birds, insects)
being invedtigated rather than to human society. Impact could refer to dmost
anything.

The best evidence for the intentiona application of Criterion 2 would be the
reviewers own statements about how and in what ways they applied it. This
information, put in correlation with the keyword search, would make the study
far more robust.
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CHAPTER 4: EVALUATION OF COMMITTEE OF VISITORS
REPORTS

Summary of Findings

From agatistical standpoint, with a sample of 26 CoV reports (13 from FY97 and 13
from FY 99), it isnot possible to draw any gtrict quantitative conclusions. Rather, this
section will identify themes that emerge with respect to each of Sx mgor objectivesin
NSF singdtituting the new merit review criteria. For obvious reasons, the FY 97 CoV
reports will not contain evauations of the new merit review criteria However, aswith the
evaluation of project jackets, snce work towards the objectives of the new criteria began
long before the new criteria were indtituted, it makes sense to put questions about these
objectives to the FY 97 CoV reports. One should expect that implications for the
objectives of the new merit review criteriawould typically appear as weaknessesin the
old criteriaand review process. There isamuch grester discussion of the review process
in CoV reports. Further, since CoV reports assess performance within divisions and
discipline aress, there is a somewhat wider range of evauation displayed.

Ovedl, thereis no driking difference in the conclusions that may be drawn from
analysis of the Committee of Vigitor reports and the project jackets discussed earlier.
However, thereis a stronger cdl for hard data to provide evidence of the degreeto
which NSF is achieving its godsin indituting the new merit review criteria. Thisis
particularly true of data concerning geographic, gender, ethnic, indtitutiond, and other
types of desred diversity in project participation.

Grants continue to be avarded to Pls who are typicaly white maes from well-
established universties. Among under-represented minorities, women have made the
greatest progress in improving percentages of participation in funded projects.

The structure provided for evauating programs by the GPRA questionsin the FY99
reports appears to have resulted in a spotty increased attention to statistics, and the
use of asomewhat more forma evauation process. However, judgments continue to
be made through example rather than hard data to substantiate them. For example, a
CoV report might typicaly clam a program had been “successful” in meeting GPRA
Goa 3 but provide no datato support that claim.

In areas relevant to severd objectives for the new merit review criteria, vaguenessin
terminology resulted in alack of shared understanding and interpretation about what
achieving those objectives would mean. For example, broader range of projectswas
in need of severa sub-categoriesto avoid its being reduced to Smply “cross-
disciplinary” projects. Positive societal impact suffered from many, sometimes
inconggent, interpretationsin meaning. The criteriafor wider institutional
participation remain largdy undefined.
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Some discussions of objectives that were clearer with respect to their meaning and
vaue at times became obfuscated because of differing strategies about how to achieve
those objectives. This was especidly true of the process to encourage greater

diversity of participation by underrepresented minorities. The lack of Satistical data,
other than in targeted programs, generaly perpetuated differences about strategy and
implementation.

Generdly, the CoV reports reved little improved understanding or agreement about
the meaning of the societal impact of proposed research. While FY 99 CoV reports
discuss positive societal impact more frequently than those of FY 97, this does not
entall that it isany more clearly understood. The fact that the mgority of both Pls and
reviewers gill do not even address the new Criterion 2 is some indication thet its use,
a this point, remains minimaly effective. Some reviewers interviewed flatly

indicated they had no intention of using Criterion 2 & dl, even as a second-leve
judgment among projects of equivadent scientific merit.

The relatively short period of use of the two new merit review criteriaisthe bassfor
the grestest difficulty in making definitive assessments of their impact. Thisview is
reflected in many CoV reports.
The CoV reports — particularly those from FY 99 — contain many vauable suggestions
and recommendeations about the merit review process. These should be captured and
tabulated as important “voice of the customer” inpuit.

The following are the principle questions addressed in evauating the CoV Reports:.

1 Doesthe processresult in broader range of projects supported?

2. Doesthe process result in wider ingtitutional participation?
(eg., by asmdler aswdl aslarger inditution)

3. Does the process encourage greater diversity of participation by
under represented minorities?

4, Does the process result in projects with apositive societal impact?
5. Does the process foster the integration of research and education?
6. Is the process smpler?

Comments on Specific Questions
1 Doesthe process result in broader range of projects supported?

In the 13 CoV reportsfrom FY 97, the topic of broader range of projects was discussed
primarily in terms of proactiveness in supporting “innovative high qudity ressarch” or
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the success rates of new faculty submitting proposals. Consistent with this sense of
broader, committees noted divisons (e.g., Integrative Biology and Neurosciences) that
did not dlow “diverse, innovative, or multidisciplinary proposasto fdl through the
cracks’ and that were particularly “ adept at anticipating the needs of emerging aress, and
in taking reasonable risks in supporting innovative and exploratory research.” On the
other hand, particularly where a program was intended to encourage new initiatives,
committees noted instances (e.g., the Ingtructional Materials Development Program)
where there was “reaivdy little emphags on high-risk proposas’ and in which the CoV
“encourages the IMD to increase the number of shorter-term, prototype projects that are
more high-risk.” Beyond occasions for either praise or criticism, CoVstended to
acknowledge an “ appropriate level of high-risk proposds’ (e.g., Cell Biology), with the
recommendation that “outcomes be carefully tracked.”

Using asomewhat more formal procedure (structured by the GPRA questions) for
evauating programs, the 13 CoV reports from FY 99 typicaly discussed broader range
of projectsin terms of “flexibility of the award process which alows support of a number
of different mechanismsto foster basic science, multidisciplinary approaches, and new
initiatives” (Neuroscience). CoV's made judgments made through examples rather than
hard data about the strength of a program or cluster (e.g., Neuroscience) to meet GPRA
God #1 (discoveries a and across the frontiers of science and engineering). At the same
time, some increased attention to Satistical data was dso apparent (“ Forty-five percent of
new awards were avarded to new investigators . . . which is greater than the NSF-wide
goas of 30%"). In some cases CoV's recommended that targeted programs * be
edablished for fird time investigators’ (with the assumption that this might leed to a
broader range of supported projects). In some cases (e.g., Materids Research), CoV's
found that the GPRA god that 30% of funded proposals must go to Pls who had never
before received funding from NSF was “impractica within the redities of many
disciplines.” There gppeared to be aloose connection between disciplines that were
currently active and vital research areas and higher percentages of funding of higher-risk
projects and firgt time PIs.

Asin other areas, broader range of projectswasin need of distinct sub-categoriesto
clarify its possible meanings and intentions. Many reviewers and CoVs smply equate
cross-disciplinary projects as broader or innovative by definition. However, other
reviewers deliberatdly resist the notion that interdisciplinary projects are necessarily
innovative, and gpproach them with consderable skepticism.

2. Doesthe processresult in wider ingtitutional participation? (e.g., by asmaller
aswell aslarger inditution)

Thistopic received virtualy no discusson in the sample of CoV reports from either
FY97 or FY 99, except in the context of the genera distribution of proposas funded
“with regard to geography, race, gender . . . Size of ingitution.” Thus, wider institutional
participation was generdly interpreted in terms of the concerns of topic 3 (whose
discusson follows). The observations applied directly to indtitutions are also gpplied to
the process for selecting reviewers. For example, “ Geographic distribution of pandists
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reflects the population digtribution of neuroscientists in the country.” For the most part,
CoV reports express very generd, sweeping evauations, indicating that the precise
criteriafor wider institutional participation remain largely undefined. We never get
indde the meaning of “type of indtitution.” For example: “selection of reviewers based on
geography, type of ingtitution and group representation are adequate’ (Bioengineering
and Environmental Systems); “no evidence of any imbaance. . . by any characteridic
such as geography, type of indtitutions’ (Upper Atmospheric Research Section).
Comments that are critica of current practices get one step closer to what the objective is
looking for: “less than satisfied with the balance of smdl inditutions’ (Information and
Intelligent Systems Division). But clearly, the goas of wider inditutiond distribution of
funded projects and reviewer participation need ill further definition.

3. Does the process encourage greater diversity of participation by
underrepresented minorities?

Inthe 13 CoV reportsfrom FY 97, thetopic of diversity of participation by

under represented minorities was discussed with the frequent call for “articulating
measurable objectives for the number of minority PIS’ (Integrative Biology and
Neurosciences). The meaning of underrepresented minoritiesisreatively clear, even
where the best strategy for addressing their needs is not. Difficulty in measuring this
objectiveis strongly tied to the absence of atigticd data: “ one obstacle in quantifying
the effectiveness of this program isthe lack of data on the number of women and
minorities that submit proposas to the regular proposal stream” (Oceanography/Applied
Ocean Science). Exigting demographics of participation by women and minorities within
agiven fidd isalimiting factor, and contributes to the difficulty in evduating program
success. “The CoV is unable to determine whether the smal number of gpplicants reflects
the demographicsin the field or that the program does not meet the needs of minorities’
(Oceanography/Applied Ocean Science). Mot divisions are concerned to encourage
more minorities to participate in science and engineering, but there is less agreement in
how to achieve this. Frequent recommendations include establishing targeted programs
for underrepresented minorities and better publicizing of existing programs. Targeted
programs such as POWRE (Professiond Opportunities for WWomen in Research and
Education) get mixed reviews — several CoV's observing that its* review processis not
consstent.”

Proactive efforts to engage underrepresented minorities are acknowledged: “the current
PD . .. attended the 1996 mesting of the Nationd Society of Black Engineersto
encourage their involvement in NSF” (Chemica and Trangport System Divison);
however, the effectiveness of such initigtivesis unclear. Thereis agenerd sense that
programs have greater success attracting proposas from women than from racia or
ethnic minorities: programs “support a growing number of femae, under-represented
minority, and young investigators, dthough the number of minority Pisis il serioudy
limited” (Integrative Biology and Neurosciences). Limitations in reaching minorities
often lead to the recommendation for targeted programs. e.g, “funded Centers and
Projects.. . . that address the needs of underrepresented groups’ (Advanced Technologica
Education Program). However, there is not sufficient tracking of the results of such
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nascent efforts to encourage the participation, hiring, and mentoring of people from
under-represented groups (cf., Ingtructional Materids Development Program).

Evauations of CoVsindicate that it is somewhat easier to ensure gender, racid, ethnic,
and geographic diversity among reviewers, to the extent that such diversity exigswithin
adiscipline or research area; however, thistypicaly entails “expanding the pool of
reviewers.” Even where they do not meet them, some divisons (eg. Physics) have gods
for support of women and minority PlIs; some divisions do not gppear to have specific
godsin this areg, dthough the concern is generdly one of high priority. Again, even
where CoV reports indicate a program “succeeds in assembling full representation of the
diversty of American science among its panelists, ad hoc reviewers, and grantees’ or
exibits “no ggnificant imbaancesin the digribution of awards’ (Cell Biology Program),
it isnot precisaly clear what this success means.

Statistical data of some sort is more frequently used in targeted programs. For example,
the CoV report for the Centers of Research Excellent in Science and Technology
(CREST) program, which focuses on minority inditutions and their ability to tgp an
important part of the human resources poals, notesthat “racid minority groups currently
condtitute about 20% of the generad US adult population, but only 11% of doctorate
program recipients.” The NSF report Science Indicator s tracks the change in enrollment
of students with different ethnicity for the years 1980 to the present. Here, “the increase
in Black or Hispanic studentsin graduate sudies is far below the 64.9% increase in non-
resident diensthat occurred during this period.” Hence, the CREST program is targeted
a 8 modtly Black and Hispanic universities. The CoV aso urgesthat it “should be made
clear in the solution and to proposers and referees that the god of the program isto
produce more minority sudents earning doctorates.” Similarly, another program —
Graduate Research Traineeships (GRT) — emphasizes that “ strong partnerships between
higoricdly black colleges and universities and mgority ingtitutions should be
encouraged.”

Inthe 13 CoV reportsfrom FY 99, thetopic of diversity of participation by
underrepresented minorities was a matter of frequent concern. The discussionin FY99
CoV reportsislargely consstent with that of FY 97 reports, with some areas of greater
emphasis. Firg, there is a greater awareness of exigting levels of diversity within agiven
fidd: “Geographic distribution of pandligts reflects the population distribution of
neuroscientists in the country. Gender distribution of pandists is gpproaching parity.
Thereis a need to increase the numbers of underrepresented minorities serving as
pandids thisis unlikdly to occur until alarger pool of minority scientists becomes
available.” (Neuroscience) Second, there appears to be greater awareness of NSF
inititives in thisareac NSF is seen as promoting an environment that encourages
underrepresented minorities to participate in al stages of the review process. As aresult,
minority scientists and students are encouraged to consider careersin research and to
communicate with NSF program officers and NSF-supported researchers. Third, the
ability to meet diversity gods for women isthe area of grestest success. Fourth, thereisa
somewhat more frequent use of statistica or tracking data: “48% of the proposas were
awarded to women, 9% were awarded to underrepresented ethnic groups, and 1% were
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awarded to individuals with disabilities’ (Neuroscience). This may be a consequence of
the directive of GPRA outcome Goa 3 which seeksto foster adiverse, globdly oriented
workforce of scientists and engineers resulting from NSF investments. Nevertheess, CoV
reports gill emphasize “it is difficult to quantify outcomes’ even where they believe the
god is being achieved successfully. Hence, the call for more rigorous tracking: “NSF
needs to develop more advanced information systems to find reviewers for proposals. It
a0 needs to collect data concerning the geographic location, gender, ethnicity, etc. for
reviewers. . . If NSF wishesto ensure geographic, gender, ethnic and ingtitutiond type of
diversity initsreviewer pool, then it needs to put in place processes to monitor and assure
that thisexists’ (Anthropological and Geographical Sciences).

Many CoV reports indicate that programs “find it frugtrating to try to increase the
participation of members of underrepresented groups.” One suggestion isthat
“congderation be given to searching out individuas from the underrepresented groups
who hold PhDs and serve as faculty who have not received NSF funding as PI. Efforts
should be made to involve these individuasin the review processto help ensure diversity
among reviewers. . . “ (Anthropologica and Geographica Sciences). Another
recommendation is that “program announcements need to include specific language to
reflect the foundation’s concern for participation by underrepresented groups and its
support for new investigators.”

A number of CoV reports begin to address the specific impact of the new merit review
criteriaon minorities, but point out that “we do not have much information about
underrepresented groups.” In fact, thereis “little evidence on which to base any statement
regarding participation of underrepresented groups.” Thus, where CoV's clam aprogram
has been successful in meeting GPRA God 3 —* Successful . . . CGS cluster has been
active in promoting diversity in awards’ (Civil and Mechanica Systems of Engineering),
there is no data to support the clam. In another example, “the CoV was not provided with
fidd- gpecific data on gender and minority distributions, so it was not possible to make
other than a qualitative statement” (International Programs). In cases of pand review,
where “the diversity . . . isexcdlent”, it would seem rdlatively easy to capture diversity
data. Thereis dso aneed to capture diversity data beyond the participation of PIs. “award
recipients should be encouraged to report gender, ethnicity, and citizenship of

investigators and graduate students. Methods should be identified to capture and model
these data in vdidated ways to extend conclusions beyond the incompl ete datasets’
(Bioengineering and Environmenta Systems).

Findly, even where adivison (e.g., Asronomica Sciences) captures datistica data

“ Statigtics from an American Astronomical Society survey in 1990 show

that 11.2% of the membership was femae, 92.5% white, 3.7% Adan/Pecific
Idander, 1.1% Higpanic, 0.3% African American, and 0.1% Native American
Indian. In comparison, from figures provided from find reports of REU stes
funded between 1988 and 1994, the 273 students were 44% female,

4% Higpanic, 3% African American, and 7% Adan/Pacific Idander.”
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while these numbers are higher than the genera population of working astronomers, it is
gl “difficult to judge trends in femae and underrepresented minority population . ..

Again, success is often dependent on targeted programs. “The Division Director created a
Reserve fund for redirecting dlocations. One clear outcome of thisinitidtive isthat the
number of femae PIs has increased by 50% in just 3 years. The number of
underrepresented minority Plsis dill discouragingly smal.” (Materids Research)
However, targeted programs can evidently go both ways. “Between 1998 and 1999, the
merit review process changed, in part because of the decision to phase out the Graduate
Minority Fellowship Program” (Graduate Fellowship Program). Even in targeted
programs, there remains an issue of NSF providing adequate information to minority
communities: “concern expressed . . . in the low number of gpplicants from Higpanic
Serving Indtitutions (HSl's), Triba Colleges and Higtoricaly Black Colleges and
Universities (HBCUs). The NSF is encouraged to intengfy its effortsin increesing
gpplications from these indtitutions” (Graduate Fellowship Program). It dso must be
asked againgt what standard is the “use of the new merit review criteria successful”? Only
on the basis of such a stlandard can one interpret the datathat the “number of minority
Fellows supported in the GRF mechanism rose from 41 in 1998 to 76 in 1999.”

Findly, some targeted programs rai se awareness about the conjunction of categories
(e.0., geography and minority populations) with respect to diversty gods. For example,
the goa to encourage and support underrepresented popul ations must also address
geographic areas “with levels of poverty” or “urban Stes [that] have developed limited
research initiatives’ (Urban Systemic Initiatives Program). There are geographic areas
which remain resigtant to initiatives to impact mathematics education at the dementary
and middle schoal levels.

4, Does the process result in projects with a positive societal impact?

Inthe 13 CoV reports from FY 97, the topic of societal impact was discussed primarily in
terms of “advancing scientific progress’ (Integrative Biology and Neurosciences) in
generd, and only secondarily in its gpplication to societa or nationa needs. The fact that

it may not be entirdy clear what “ effectively advancing the resolution of societal

concerns’ means is suggested by CoV reports that point out “better informing society of
this finding remains a chalenge for the future” That is, programs must take the initiative

to explain to the generd public how their research is of socid benefit. As compared to
CoV reports from FY 99, however, it is somewhat surprising that concern with the
societal impact of projectsisreatively smdl.

The greatest impact on FY99 CoV reports that discuss societal impact is the existence of
Criterion 2 (and GPRA God #2). However, this does not entail that the meaning of
positive societal impact isany more clearly understood than it was in FY 97. For example,
“The use of two criteriafor merit review isrelatively recent, so the CoV found it difficult

to make a definitive assessment. Presently, it gppears to be minimaly effective. A large
fraction of Plsand reviewers did not address criterion #2, as described in the Guide to
Programs. . . Perhaps the articulation of criterion #2 asit is sated in the Proposa Review
Form No. 3145-0060 and in the Grant Proposa Guide, ie., ‘What are the broader impacts
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of the proposed activity? could contribute to misunderstanding by Pis and reviewers.”
(Neuroscience) Almost the same range of possible interpretations of the meaning of
societal impact found in the FY 99 project proposals can be found in the FY 99 CoV
reports. Further, as with other objectives of the new merit review criteria, thereisa
frequent call for data and tracking: “A systematic investigation of the connections
between NSF-gtimulated discoveries and their use in service to society will require long-
term monitoring of scientific outcomes. The nature of basic research often makes it
difficult to predict which discoveries will lead to important gpplications’ (Neuroscience).
Again, anumber of CoV reports were “troubled by the fact that thereis no clear
definition of ‘service to society,’ leaving the achievement of this god in some dispute’
(Internationa Programs).

An additiona sense of societal impact in Criterion 2 (and GPRA God #2) isaso raised
in the Neuroscience CoV report. “One component of Criterion 2 (What are the broader
impacts of the proposed activity?) is the contribution of the proposed activity to
educational goas. The CoV bdievesthat aweskness in the NSF proposal and review
process is that the educational components are often ignored or presented in a cursory
manner. Pls may fed that to adequately address the educationa issues, they will haveto
sacrifice vauable space within the limited length of the proposd that could be more
effectivey utilized in presenting the scientific merit of the proposd. The fact that few
proposal reviewers address the educationa component of the proposd . . . shows that
educationa issues receive low priority in funding decisons. . . To encourage PIsto
address Criterion 2 issues (in nontargeted proposals), we recommend that a new section
should be crested to address these issues.” The connection between broader contributions
to society and education is dso seen in terms of projects which “provide foundations of
new technologies and indudtrid practices . . . making pervasive contributionsin training a
scientificaly educated and literate workforce” (Materials Research).

Consgtent with the need to provide an operationd definition for “societal relevance”
expressed earlier, some CoV reports emphasize that the occurrence of societal impact
may be along-term or an indirect outcome of basic research: “it was griking that many
projects whose god's could be characterized as pure science came to have important
societa relevance. We urge that the NSF continue its strong advocacy and support for
pure science in no smdl part because so many discoveries of importance of society have
been the serendipitous outcome of such work rather than the product of more applied
research.” (Anthropological and Geographical Sciences) Or in another CoV: “The
practical applications of this research often may not become apparent for decades’
(Environmentd Biology).

A number of CoV reports found that “the revised review criteriawere considered to be an
improvement from the previous sent of four criteria’ (Civil and Mechanica Systems of
Enginearing). The cusomary manner of demongtrating societal relevancein CoV reports
isto provide essentidly subjective examples of projects with “ benefits to society”
(Agtronomy). Thisis not to say the examples are without vaidity, but it points out that

the perspective of “valueto society” is naturally made from the context of each

discipline.
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The matter of responsihility for determining societal relevance isincreasingly regarded
as one held by scientific practitioners. “All scientists and agencies must communicate the
results of their science to the public . . . about how it benefits our society, sparking the
imagination of the young” (Astronomy). However, in terms of the review processitsdlf,
there were competing viewpoints. “The CoV was split in its opinion of who should carry
the principle burden of explaining the societa relevance of the proposed research. Some
thought that the burden should be placed on the Pisto describe the relevance of thelr
work. However, others on the CoV fdt that it was ingppropriate to have Plsjustify to
their peers the relevance of the proposed research (“of course they think it is societdly
important — that iswhy they arein the field too”). (Internationa Programs)

Not surprisingly, afrequent interpretation of societal impact isthat in which it isassgned
to projects which have obvious practical gpplications. “ Outputs of DMR research have
profound impacts on society. Contributions to new materials and processes are used by
virtudly al manufacturing industries, and have been crucid to computational and
telecommunications, e ectronics, trangportation, energy production, and medica
ingrumentation and materids.” (Materias Research)

5. Does the process foster the integration of research and education?

Inthe 13 CoV reportsfrom FY 97 the topic of integration of research and education was
often discussed in terms of admittedly subjective impressions without specific supporting
data. For example, the*CoV has the subjective impression that IBN'simpact on the
integration of research and education has been subgtantia, although rigorous performance
indicators that would alow an objective evduation are not yet avallable” (Integrative
Biology and Neurosciences) Recommendations aso include the need to track graduate
students and postdoctoral fellows after their training “to see the impact of NSF funding
on their scientific careers” Other discussions focused on programs specificdly intended
to fund PI's seeking to pursue excellence in both research and education. Not dl of these
programs were perceived as successful. For example, there were “significant differences.
. . between what was intended by CAREER and the redlity . . . uncertainty for proposers,
reviewers, and program directors aike as to the gods of the program; inadequacy in the
review process for fairly and expertly evauating the educationa components of the
proposas. . . unless the POs are convinced that the CAREER program has merit, it is
doomed to fallure."” (Oceanography/Applied Ocean Sciences) Smilarly, the POWRE
"review processis not consstent.” Other programs (e.g., the Advanced Technologica
Educationa Program, which promotes improvement in technology at the nationa and
regiond leved through curriculum development and undergraduate and secondary

schools) fared better, with “ processes used to solicit reviews, recommend, and document
proposas actions [that] have integrity and are efficient.” Programs of established
disciplines, eg. Physics, typically were commended for providing “continued focus on
fundamentd research and training of physics sudents.”

The 13 FY'99 CoV reports shared with those of FY 97 a concern for lack of dataon which

to evauate the effectiveness of the god of integration of research and education. For
example, even with acluster (Neuroscience) strongly committed to implementing
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effective and innovative educationd activities related to neuroscience, “ because of the
relative lack of outcome data documenting the effectiveness of the Neuroscience

Cluster’ s educationd programs, this conclusion is tentative.” Specia programs such as
CAREER appear to have made little improvement. “None of the CoV fdt that the
CAREER program had achieve its objectives.” (Anthropologica and Geographica
Sciences) There was aso concern that “many of the educationd initiatives of the NSF are
not closdaly linked to the disciplines, , , [we] encourage much close cooperation between
the educationa wing of NSF and the science programs.” Nevertheless, the disciplines did
See participation in dedicated programs such as REU, RUI, POWRE, and CAREER as
holding promise to develop a diverse and technological workforce. (Astronomy)

From the standpoint of proposal evauation, it is not surprising that “reviewers placed
much more emphasis on the technical merits and impact of the proposed work than on the
educationd . . . aspects.” (Materids Research) Some CoV's claimed encouragement of the
integration of research and education as strong, but without examples. (Genetics and
Biochemigtry of Gene Expression)

Given the limited sample of CoV reports, thereis agenerd sense that while NSF
initiatives have made some impact on mathematics education at the eementary and
middle school leve, the impact on urban sites where there has been alimited
development of research initiativesis closer to being smply a“good effort” with very
limited results. (Urban Systemic Initiatives Programs) However, the inherent gpped of
other fields— for example, Environmenta Biology — may be a contributing factor to
successin “providing world-class, professiona experiences in research and education.”

6. Isthe process smpler?

The FY97 CoV reports are not making deliberately comparative judgments; therefore,
elements pertaining to this question can only be noted in terms of generd areas of

concern and recommendations relevant to the review process. For example, the concern
that reviewers are nearly dl “research types’ resultsin the perception that most reviewers
are not well suited for reviewing both the educationa and the research components of
proposals (Oceanography/Applied Ocean Science). CoV's aso express frequent concern
with “conggtency and uniformity” in pane reviews (Chemica and Transport Systems
Divison), and discomfort with how information in the jacketsis organized — accessing
information sometimes difficult because of “extensive supporting documentation.” Aswe
have seen dsawhere, thereisaso agenerd cdl for longer tracking of data and impact
(Statewide Systemic Initiatives).

The review processin traditiond disciplines such as Physicsis generdly felt to be
“conggtent and efficacious.” In certain fields, the merging of processesfor review of
operations (e.g., the Oceanographic fleet) and proposasis a source of concern, with the
recommendation that the processes be kept separate. Many CoVsnote alack of a
aufficient number of ad hoc reviewers (Cell Biology), and a need to expand and improve
the response rate.
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FY 99 CoV evduations of the review process are generaly more detailed, and assess
process efficiency againgt the NSF goal of processing 79% of proposas within Six
months. CoV's are 0 sengitive to the qualitative workings of the process—e.g., panel
reviewers having “thoughtful comments,” “ gppropriate expertise,” and evidencing a
“great ded of agreement among the reviewers.” (Neuroscience) CoVsaso cal for more
ad hoc reviewers (e.g., a least five) and improving the return rate of 50%.

FY 99 CoVs make an even stronger cdl for the need to collect data about diveraty within
reviewers (Anthropologica and Geographica Sciences).

Many CoV reports note that for most reviewers, Criterion 1 carries more weight than
Criterion 2. Depending on the scientific field or program, thisis viewed as desirable or
undesirable. The review processis generdly felt consistent with the priorities and criteria
gated in NSF solicitations, announcements, and guidelines. Some CoV's (Civil and
Mechanicd Systems of Engineering) found the use of the new NSF merit review criteria
successful, with reviewers addressing both criteria, and “the revised criteria. . .

consdered to be an improvement from the previous set of four criteria” While review
responses remain largdly free-form, “this Stuation is somewhat improved with the two
broader new criteriafor FY98" (Materials Research). At the sametime, in somefiddsthe
“use of both review criteria, scientific merit and broad impact, is occurring in less than
50% of the application evauations.” (Genetics and Biochemistry of Gene Expression)
Severd CoV's suggest requiring more specific ingtructions to use Criterion 2 on FastLane
aswdl asthe requirement that “ gpplicants include a2 - 1 page statement on the
projected broader impact of the proposa.” Where thereis explicit discussion of FastLane,
it isgenerdly postive. However, “if the new Merit Review Criteriaare to continue to be
used, NSF needs to do a better job educating and coaching reviewersin their use.”
(Internationa Programs)

For those disciplines favoring pand review, acommonly expressed supporting reason
was that panels dlow for “frank and open discussion of the proposd’s strengths and
weaknesses’ (e.g., Upper Atmospheric Research Section)

FY 99 CoV's often made specific recommendations on ways to improve the review
process. For example, “Increased reviewer focus on criterion 2 might begin with the
proposal — if proposas contain an explicit statement or section addressing criterion 2, ad
hoc reviewers are more likdly to use that criterion in thelr reviews” Again, “The review
template should be modified by providing separate sections for addressing criterion 1 and
2 rather than listing both at the top of the form. The review form could also cite examples
of broader scientific impact, such as graduate student training, public education, etc.”
(Environmenta Biology) However, some of the suggestions carry implications that raise
ethica questions and require further reflection: “Program officers and guidelines should
encourage gpplicants to highlight and address clearly criterion 2.. . . citing the increased
chances of a proposa’s successif both criteria are addressed.”
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Discussion of Forms Used for CoV Reports and GPRA Questions

Background

For the FY 1997 Committee of Visitors reports, the only guidance provided by NSF to

the committees was agenerd set of issues that the reports were required to address. In

FY 1999, the CoV process was adapted to accommodate the GPRA format, and a specific
list of questions was provided.

A memo from the GPRA Implementation Infrastructure Group to the Director’s Policy
Group dated August 17, 1999 discussesthe cdl for FY 1999 Directorate GPRA
Performance Reports. The memo reviews the GPRA Act of 1993 requirement that each
federal agency provide afive-year Strategic Plan, annua Performance Plan, and an

annua Performance Report. NSF submitted itsfirst GPRA Strategic Plan to Congressin
October 1997, and itsfirst annuad GPRA Performance Plan in March 1998. Itsfirst
Performance Report was presented in March 2000, providing a broad comparison of how
NSF performed in comparison with the goals described in the 1999 Performance Plan.

The NSF GPRA Performance Report aggregates results across dl programs, divisons,
directorates, and offices. To accomplish this aggregation, standardized guidelines for
CoVsand a standard reporting template for CoV reports were devel oped.

The guiddinesfor preparing FY 1999 Directorate GPRA Performance Reports includes
an overd| template, one part of which addresses the use of merit review criteria. This
report — to be not more than one page — includes discussion of the use of merit review
criteria by reviewers, and adiscussion of the use of merit review criteria by program
gaff. Only afew of the CoV reports eva uated for the Academy study addressed one or
both of these areas.

FY 1999 and FY 2000 Report Templatesfor CoVs

The report templates for FY 1999 and FY 2000 are smilar; differencesrelevant to
consderation of the merit review criteria are noted.

Section A of the report template addresses the I ntegrity and Efficiency of the
Program’s Processes and M anagement. Item 1 in this section asks CoV's to evauate
the effectiveness of the progran' s use of merit review procedures. Thisevauaionisto
include the overal design and gppropriateness of review mechanisms (panels, ad hoc
reviews, Ste vigts); the effectiveness of the review process, its efficiency and time to
decision; the completeness of documentation making recommendations; and cong stency
of priorities and criteria sated in program solicitations, announcements, and guidelines.
The template for FY 2000 adds that constructive comments indicating areas for
improvement are encouraged.

Item 2 in this section asks CoV's to assess the program’ s use of the new merit review
criteria. Here, the template for FY 1999 dlows the following three evauations.
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Successful: both review criteria are addressed by reviewers and used in the
program officer’ s recommendation

Minimally effective: reviewers use only one of the review criteria

I neffective: review criteria not used

The template for FY 2000 modifiesthisto adlow the following evduaions

a The program is successful when reviewers address the e ements of both generic
review criteria appropriate for the proposal a hand and when program officers
take the information provided into account in their decisons on awards.

b. Identify possible reasons for dissatisfaction with NSF's merit review system.

While (b) isadmirable, () israther confusing and gppears to deflect from NSF s specific
god of requiring reviewers and Program Officers to use both criteriasince it introduces
severd indeterminate quaifications.

Item 3 in section A asks CoVsto assessreviewer selection. Thisisto include the use of
an adequate number for a balanced review; use of reviewers having appropriate
expertise/qualifications; use of reviewers reflecting balance among characteristics such as
geography, type of ingtitution, and underrepresented groups; recognition and resolution of
conflicts of interest. With respect to item 3, the Academy study notes severd CoV's
calling for aneed for data about reviewer diversity so they can adequately evauate these
factors.

Item 4 in section A asks CoVsto assess the resulting portfolio of awards in anumber of
aress. Those relevant to the objectives of the new review criteriainclude effective
identification of emerging opportunities; support of new investigators, support for
integration of research and education; encouragement and support for participation of
underrepresented groups.

Section B of the report templates address Results: Outputs and Outcomes of NSF
I nvestments in direct response to GPRA Outcome Goals. GPRA outcomes 1, 2, and 3
are those mogt specificaly relevant to the new merit review criteria. They are:

1. Discoveries at and across the frontiers of science and engineering thet result
from NSF investments.

2. Connections between discoveries and their use in service to society that result
from NSF investments.

3. A diverse, globdly-oriented workforce of scientists and engineers resulting
from NSF investments.

Hr4t, it should be noted that a norma reading of service to society in Outcome 2 conveys
asense of broader “benefit to humanity” at least as much asit does of “utility” or
“practical gpplication.” That is, it would be harder to restrict societal impact to mean only
“utility” from this outcome god. However, the template' s eaboration of the intention of
this god does not reinforce this, or any, interpretation of the goa. The eaboration Smply
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says the program should be evaluated as successful “when the results of NSF awards are
rgpidly and readily available and feed, as appropriate, into education, policy
development, or use by other federal agencies or the private sector.”

Asin Section A, the FY 2000 template replaces the categories of minimaly effective vs.
successtul with a specification only of what successful is. The language of the category
for successful, however, remains the same. The purpose of this shift in evaluation
categoriesis not entirely clear.

Accompanying the report templates is a one-page introduction to the Cor e Questions for
CoVs. The discussion is essentidly the same for FY 1999 and FY 2000. NSF indicates
that the judgments of CoV's are an important part of its continuous improvement process
aswdll as necessary for compliance with the 1993 GPRA act. CoV reviews are expected
to address both the processes leading to awards and the results of NSF investments.

70



A Study of the National Science Foundation’s Criteria for Project Selection

CHAPTER 5: ANALYSISOF INPUT FROM INTERVIEWS
WITH NSF REVIEWERS

Summary of Findings

The following are mgor themes that emerged from interviews with ten NSF reviewers
selected from alist of reviewers provided by NSF. At the end of this chapter is areviewer
survey form, origindly developed for mail digtribution. NSF preferred not to use a
widdy-distributed reviewer survey, but instead wished to have the interviews conducted
more informaly through telephone interviews. The questionsin this form, therefore, were
used as agenera point of departure for the interview discussions, rather than as a fixed
questionnaire. Also attached is the email |etter from NSF to reviewers requesting their
participation in the interviews.

Mos reviewers (80%) generdly felt the new merit review criteria had made little or

no contribution to achieving the severa gods identified by NSF in indtituting them.
While some reviewers (20%) felt the gods were very desirable, many (roughly half)
fdt the language of Criterion 2 was vague, making the criterion hard to implement.
Reviewers found some questionsin Criterion 2 difficult to interpret. Thiswas
particularly true for the question regarding benefits to society. One reviewer indicated
he “did not understand what NSF had in mind by benefits to society — there were too
many different opinions about what it might meen, resulting in interpretations that

were subjective.” Many reviewers also felt the genera goals had dready been present
inthe old criteria, and in some cases were better expressed there. To use Criterion 2
properly and with consistency, therefore, reviewers strongly urged NSF provide
examples of desired outcomes.

A smdler percentage of reviewers (roughly 33%) were actualy resstant to the goals
of the new criteria. Some reviewers fdlt these goals were not gpplicable to the kinds
of grant they reviewed (particularly those in traditiond disciplines); other reviewers
indicated they smply refused to gpply Criterion 2 on the grounds that they did not
find consderations of societdl impact or infrastructure relevant or meaningful. One
reviewer said they would downgrade aproposd if it lacked scientific merit but was
only “trying to be rlevant.”

For the reviewers who intended to apply both criteria, the most frequent procedure
was to use Criterion 1 as a cut-off, looking a scientific merit firdt, then gpply
Criterion 2 to evaluate any remaining proposas. Reviewers who tried to apply
Criterion 2 asamatter of coursein their own evauation process, generdly found its
language reasonably clear. However, even reviewers who tried to apply Criterion 2
fdt it played amore minor role than Criterion 1. Therefore, it seems reasonable to
infer that Criterion 2 was not being used in abaanced way or with equivdent weight
to Criterion 1.
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To achieve the gods of the new criteria, most reviewers fdt that creating targeted
programs (rather than building the godsin some fashion into al proposas)
represented the best strategy. Adequate guidance from NSF and clarity about desired
outcomes would be a key to successin achieving those goas. Targeted programsto
meet the objectives of providing benefit to society, and the other objectives of
Criterion 2, should be kept separate.

Reviewers generdly felt that panels provided amore baanced review of proposas
than individud review. However, it would be important for the Program Officer to
choose a balanced panel and remove any bias, which can surface more easily in a

pand.

A number of reviewers liked the concept of FastLane but felt it needed more thought
to avoid some areas of confusion. For example, sending graphics and maps was
problematic.

Some reviewers who aso submitted proposas felt the process should alow proposers
to respond to areview before the deadline. The concern was that a reviewer of limited
expertise could kill a proposal for incorrect reasons.

Reviewers by and large fdt the review system was working fairly well. Most
indicated that more time for review and more people doing reviews would improve it
considerably.

Reviewers who had read the recent NSF directives on the use of the new merit review
criteriaindicated that they had little impact on their use (or non-use) of Criterion 2.

Some reviewers experienced greeter difficultiesin the use of the new review criteria
as compared to the old. These difficulties often revolved around (the perception of)
the “broad, abstract language’ of the new criteria. The result wasto give individud
reviewers greater latitude and flexibility; at the same time, reviewersfdt it dso
tended to make judgments more subjective and idiosyncratic. A smal percentage of
reviewers (20%) found the language of the new review criteria conceptudly a bit
clearer than the old because the new criteria established two distinct “chunks’ rather
than four considerations that sometimes overlapped.

A number of reviewersindicated that NSF had to give better guidance and
ingtructions to reviewers, including the specific mandate that reviewers address both
criteria, assuming that to be an NSF god. However, examples of where the concerns
of Criterion 2 “were and were not relevant” should be included.

Reviewers a so expressed concern that the review process should better coordinate
the roles and responsibilities of Program Officers vis avis the respongbilities of
reviewers. For example, it was suggested there should be more specific guiddinesto
ensure that reviewers are making judgments with sufficient consstency. There should
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aso be agreed upon criteria or guiddines for overriding reviewers evauations by
Program Officers.

Most reviewersinterpreted the god to foster the integration of research and

education asidentica with having an established program in graduate education in
thet scientific discipline.
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NSF Reviewer Survey
(Note: Thisletter was not mailed to reviewers.)

To: NSF Reviewers 4/20/00
From: Dr. Robert R.N. Ross Paul Herer

Academy Project Manager NSF Office of Integrative Activities
Subject Reviewer Survey

At the request of Congress, the National Science Foundation (NSF) has engaged the
Nationd Academy of Public Adminigration (the Academy) to conduct a study of the
effectiveness its new merit review criteriafor project selection.

Asyou are aware, the merit review process enables NSF to evaluate 30,000 proposals
submitted to it annualy, of which it funds gpproximately one third. In 1981, the Nationd
Science Board (NSB) adopted four criteriafor the selection of research projects: (1)
research performance competence, (2) intringc merit of the research, (3) utility or
relevance of the research, and (4) effect of the research on the infrastructure of science
and engineering. In May 1996, the NSB established an NSB-NSF Staff Task Force,
charging it to re-examine the merit review criteria and make recommendations on
retaining or changing them. In July 1997, NSF announced changes in its merit review
criteria (Important Notice No. 121, New Criteria for NSF Proposals). The changes
reflected its own andyss and input from the scientific and academic communities. The
process resulted in the two criterianow in effect: (1) Whet isthe intdlectua merit of the
proposed activity? and (2) What are the broader impacts of the proposed activity?

The enclosed survey seeks the vauable input of NSF reviewers about their experiencein
using the new merit review criteria

The survey should take approximately 20 minutes to complete. Part | seeks genera
perceptions of the efficacy of the new criteria. Part |1 seeks specific suggestions about
what isworking and what in't.

Please return the survey in the stamped return envelope to NSF at the address below no
later than May 28. Please d o fed free to contact Dr. Ross to discuss any aspect of this
survey. If you would prefer to provide your response via telephone conversation or email,
this can be arranged by contacting Dr. Ross at rrnross@vpm.com.

Thank you for your help and participation.

NSF Reviewer Survey

c/o Paul Herer

Office of Integrative Activities
The Nationa Science Foundation
4201 Wilson Boulevard
Arlington, Virginia 22230
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NSF Reviewer Survey

Part |. Your overall perceptions of the new merit review criteria

The following are Sx gods identified by NSF in using the new merit review criteria
Please indicate your perception of the relative contribution of the new criteria towards
achieving each of these gods. (Low = little contribution; High = greet contribution).

CircleOne

Low High
1. Encourage a broader range of projectsto be 1 2 3 4 5
supported by NSF.
2. Seek wider indtitutional participation (e.g., by 1 2 3 4 5
andler aswel aslarger indtitutions).
3. Encourage grester diversity of participation in NSF 1 2 3 4 5
funded projects by underrepresented minorities.
4. Support projects with positive socid impact. 1 2 3 4 5
5. Fogter the integration of research and education. 1 2 3 4 5
6. Smplify the merit review criteria 1 2 3 4 5

Additiond Comments
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Part 11 . Your specific analyses and recommendations

1 Describe any sgnificant changesin your approach to making judgments about
proposas using the new criteria (in comparison to how you used the old criteria).

2a. Ligt the top three difficulties you have experienced in usng the new merit
review criteria

1

2

3

2b. List the top three advantages you have experienced in using the new merit
review criteria

1
2
3

3. Describe any sgnificant differences you see in the use of the review criteria
among the three modes of proposa review (mail review, panel review, combined
mail and pand review).

4, List the three areas of greatest impact on the review process from the use of the
new merit review criteria (including recent directives for goplying the new criteria
more rigoroudy and systematicaly).

1
2
3
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5a.

5b.

Ligt three ways in which the language of the new merit review criteria could be
improved.

1
2
3

Ligt three waysin which the process for using the new merit review criteria
could be improved.

1
2
3
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E-mail letter from NSF to reviewer srequesting participation in interviews
Dear Dr.

| am writing to ask for a few minutes of your valuable time to participate in a small, informa
telephone survey of NSF reviewers about their experience in using the new merit review criteria.

At the request of Congress, the National Science Foundation (NSF) has engaged the National
Academy of Public Administration (the Academy) to conduct a study of the effectiveness its new
merit review criteriafor project selection.

Asyou are aware, the merit review process enables NSF to evaluate 30,000 proposals submitted
to it annualy, of which it funds approximately one third. In 1981, the Nationa Science Board
(NSB) adopted four criteriafor the selection of research projects: (1) research performance
competence, (2) intrinsic merit of the research, (3) utility or relevance of the research, and (4)
effect of the research on the infrastructure of science and engineering. In May 1996, the NSB
established an NSB-NSF Staff Task Force, charging it to re-examine the merit review criteriaand
make recommendations on retaining or changing them.

In July 1997, NSF announced changesin its merit review criteria (Important Notice No. 121,
New Criteriafor NSF Proposals). The changes reflected its own analysis and input from the
scientific and academic communities. The process resulted in the two criteria now in effect: (1)
What is the intellectual merit of the proposed activity? and (2) What are the broader impacts of

the proposed activity?

The telephone survey will be conducted by Dr. Bob Ross, a consultant to the Academy. It should
take approximately 15-20 minutes to complete. Part | seeks genera perceptions of the efficacy of
the new criteria. Part |1 seeks specific suggestions about what is working and what isn't.

While we're hoping you will choose to participate in the survey, please fed free to decline to
participate for any reason, by contacting Dr. Ross at rrnross@vpm.com, or when he contacts you
by telephone.

Thank you for your help.

Paul Herer
Senior Staff Associate
Office of Integrative Activities

pherer@nsf.gov
703-306-1040

Nationa Science Foundation

4201 Wilson Boulevard
Arlington, Virginia 22230
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Discussion of Selection of NSF Reviewers

Chapter 2.2 briefly discusses the process and guidelines for the selection of reviewers.
The following discusses that process in more detail — asit isrelevant to the merit review
criteria— on the basis of Sections 122.2 ff of the Proposal and Award Manual provided
in ascii text by OIA.

The Manual indicates that peer review generaly takes the form of ad hoc mail reviews,
reviews by an assembled pand of experts, or acombination of both. Where appropriate,
gtevidts are dso employed. Each program has one primary method for peer review
which represents the minimum evauation received by proposasin that program. The
primary method of peer review then may be supplemented with additiond reviews or ste
vigts.

NSF prefersthat al proposas be reviewed by four to eight reviewers. When fewer than
three written reviews or when apand review involving fewer than three persons
condtitutes the externd peer review, ajudification must be given.

The NSF guiddines for selection of ad hoc reviewers are designed to ensure the selection
of experts who can give Program Officers the proper information needed to make a
recommendation in accordance with the criteriafor selection of research projects. Snce
not dl the criteria gpply equally to every proposal or every Program, the balance

among the criteriawill influence the selection of reviewers. Program Officers dso
congder any specific criteria gated in program announcements and solicitations when
selecting reviewers.

Reviewers should have specid knowledge of the science and engineering subfields
involved. Thisisintended to correspond to a balanced evaluation of proposas asrelated
to competence, intringc merit, and utility of the research (some language of ingructions
to reviewersin the waighting of criteria notwithstanding). Reviewers should dso have a
broader or more generdized knowledge of the science and engineering subfields
involved.

In addition, reviewers should have a broad knowledge of the infrastructure of the science
and engineering enterprise and its educationd activities. Thisrelatesto societal goals,
scientific and engineering personnel, and distribution of resources to inditutions and
geographical areas. To the extent possible, reviewers should reflect a baance among
various characteristics such as geography, type of ingtitution, and underrepresented
groups.

The Manual indicates that the guiddines for the selection of ad hoc reviewers gpply to
the choice of advisory committee/panel members aswell, dthough it recognizesthet it is
seldom possible to meet every criterion mentioned above in asmal group of people
reviewing avariety of proposas. Asabove, the Manual emphasizesit isimportant that
such groups be structured to provide broad representation and many views on matters
under the advisory group's purview.
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The Manual recommends generd congiderations that should help achieve reasonable
baance in advisory groups, including the following:

public impact—where pertinent, some members should be representative of
regions, organizations, or ssgments of the public directly affected by issues
under congideration.

academic and nonacademic impact—members from the academic community
should represent smdl, medium, and large indtitutions, as well as public and
private inditutions. (Thisis one of the few specific references to the new
criterid s objective of wider ingtitutional participation).

under-represented views—specid attention should be paid to obtaining
qudified persons from underrepresented groups such as minorities, women,
and the handicapped.

age digtribution—members should be sdlected from as broad arange of age as
isfeasble.

geographic balance - members should be drawn from as broad a set of
geographical aress asisfeasble.

Regarding information for reviewers, the Manual statesthat arequest to review a

proposa should direct the reviewer to criteriafor judgment and the rel ative importance of
the respective criteria. No criteria may be included which were not described to the
applicant. Letters to reviewers should include mention of the evauation criteria printed

on the back of the rating form, reference to the Proposal Evaluation Form (NSF Form 1),
and adesred deedline for mailing the review (or for its receipt).
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CHAPTER 6: ANALYSISOF INPUT FROM NSF PERSONNEL,
EXPERTS, AND STAKEHOLDERS

Summary of Findings

This chapter will capture the mgor themes and recommendations from a series of
interviews, both forma and informd, held with NSF staff and management, externd
experts from severa scientific disciplines in the research and academic communities, and
other stakeholders. Many interviewees indicated they wished to remain anonymous.
Therefore, this chapter will operate from the position that confidentidity will be
maintained for all individuas providing input. Instead, comments and recommendeations
will be grouped under gppropriate categories. Approximately 30 individuals were
interviewed.

The interviews were wide ranging in subject matter, but the predominant themes that
emerged were the following:

The mativations for indituting the new merit review criteria
The use of the merit review criteriain the review process
Ongoing issues in the merit review system

Evduation of the merit review criteria

Improvements to the merit review process

aghrowbdE

Mativations for Ingituting the New Merit Review Criteria

This concern is behind the initiatives seeking proposas to now include integration of
education and research. Even basic research proposals should now show some socid
impact. NSF a so believes Senator Bond was responding to concerns of the scientific
community in the change from the old to the new criteria: viz., to make sure no harm
has been done in the change.

Simplification was amgor reason NSF chose to modify the review process by
reducing the number of criterion from four to two.

CoV reports from the late 1980s and early 1990s played arole in prompting the
investigation into the merit review process.

One of the biggest concerns leading to establishing the new criteria has been the need
to broaden participation. The past system alowed the domination of big players, big
universities. The updated merit review process isintended to provide a greater sense
of farness.

The NSB had suggested a need for changes in the merit review criteria as early as
1995. A task force was put together to determine how the criteria were being used,
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and to identify what were the mogt difficult agpectsin using them. Then, focus groups
were conducted at dl levels— POs, adminidrative officers, dl participantsin the
review process. They found that two of the four old criteria (the one on relevance and
the one on infrastructure) were being ignored because people didn’t know how to
assess these factors. It was concluded that more focus to the merit review process was
needed.

Use of the Meit Review Criteria

The weight of each criterion depends on the nature of the proposa. The bulk of
proposals are research-based and therefore evduated primarily in terms of intellectud
merit (Criterion 1). An educational proposal on the other hand would depend more
heavily on Criterion 2.

The language on the back of review formsisthe primary guiddine for reviewers on
how to apply the criteria

NSF is concerned with developing and maintaining the scientific and engineering
workforce. Therefore, proposals integrating research and education are rated highly.

In actua practice, reviewers generaly use Criterion 1 for their initid cut off. That is,
if aproposd cannot first satisfy Criterion 1, it is not considered further. If it does
satisfy Criterion 1, then Criterion 2 (socid impact, etc) is used to choose among the
remaining proposas. The exception is that specificaly educationa proposals might
be evauated using Criterion 2 fird.

Reviewers, in some instances, may give lip service to the use of Criterion 2. Program
Officers have the find say and can override reviewer evauations or gpply Criterion 2
more.

Ongoing Issuesin the Merit Review Sysem

Measuring diversty in the scientific community has remained difficult, becauseit is
difficult to require people to furnish this information. The processis self- sdlective and
there is no way of benchmarking or vaidating data. Outreach programsto increase
diversty do not solve the measurement problem.

Differert divisons have different sandards for how they gpproach reviews and
grants. For example, information on ethnicity/race/gender of Principle Investigetorsis
not gathered consstently across divisions.

Higtorically there has been atendency for akind of “old boy network” to develop in
the sense that the reviewers and proposers support one another in a closed system.
New fidds therefore become harder to award; new fields of research are dso more
prone to conflict of interest concerns because of the small numbers of researchersin
these fieds.
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A problem with the current proposal formsis that not enough attention is drawn to
both criteria. Clear language and guiddines for good proposal writing are needed.

Reviewers are not compensated but volunteer thair time. This often makesit difficult
to get reviewers.

NSF has not communicated adequately to the scientific communities what it means

by “integrated research and education” (i.e., over and above the tradition of using
graduate students in research projects). NSF needs to provide more concrete examples
for how to support Criterion 2 using cases that visibly show what goas are desired,

not more rules.

Evduation of the Merit Review Criteria

NSF management generdly believesit is not possible at this point to get a datigticaly
robust evauation to determine if any differences result from the new criteria
However, NSF is aware of the minima use of Criterion 2 by reviewers.

Experts outsde of NSF dso fed it isnot possible to fully determine the impact of the
new criteria because the time of their being in use has been too short, and one can't
isolate dl the variables. Many experts dso fed that Criterion 2 isawaysin potentia
conflict with “best science” These individuas believe it might be better to set aside
money for specific socid objectives and develop more inditutions.

NSF management is aware most people have fet that going from the old four criteria
to the new two criteria has made no red change. The new Criterion 2 now just forces
some ingstence to write to the issues of Criterion 2, whereas previous discussons
tended to be only about what applied to the proposal.

NSF has been moving in the direction of Criterion 2 for five or Sx years. Thisis quite
natural, since NSF was chartered to have responsbility for maintaining the scientific
workforce, and this automatically drives aresponshbility to consder the socid impact
of research projects and the diversity concerns of Criterion 2.

Some scientific communities have found Criterion 2 hard to accept. NSF received
gpproximately 300-400 emails on the new criteriathat showed a strong bifurcation of
opinion. Approximately half saw NSF as having been too dlitist and therefore

wel comed the change to the new criteria. Half remained purists and didn’t like the
new criteria Mathematicians, for example, were againg the new criteria.
Geophyscists have been for them. NSF then backed off and said reviewers did not
need to apply the criteria equally; reviewers needed to apply Criterion 2 but only in
some degree. This effectively made use of the new criteria more smilar to the old
criteria, whose language gave reviewers considerable freedom and dlowed them to
apply the criteria differently. When NSF saw Criterion 2 being ignored, a GPRA
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performance god was defined for it, though this has not yet been fully
implemented.

While examining proposa jackets may give some sense of to what extent reviewers
are paying attention to the new criteria, many experts believe the proposd jackets will
not reved much about changes in what NSF is funding.

There was no eectronic submisson process for the old merit review criteria al was
done on written forms. Therefore, two confusing things occurred at once in 1998.
Many people saw the old and new criteria as essentialy the same.

Earlier CoV reports had no template, no structure. There were guiddinesin the
Program Adminigtrator's Manua (PAM), but they were not followed. The older
CoVs asked different questions than current ones, and therefore displayed greater
variance. The newer CoVs are more uniform in gpproach and more reflective,
whereas the older ones were mostly just areport.

| mprovements to the Merit Review Process

NSF has identified 16 options to improve the merit system, and improve proposers,
reviewers, and program manager’s use of the review process. The SMIG (Senior
Management Integration Group) gave the go ahead to implement 11 of the outlined
options. One option uses the eectronic system to remind reviewers to address both
criteria

The current mgor evauation of the review process conssts of quditative assessments
by CoV's. NSF has made moves to broaden participation within CoV's and include
more industry players.

There isaneed for NSF to remind people to use Criterion 2. To push this, NSF will
indtitute a number of mechanismsto force reviewers to discuss Criterion 2, and will
mandate that Project Officers comment on Criterion 2. NSF will also conduct training
sessions for divison directors.

The NSB is ultimatdy responsible for approving new criteria. Changesin ingdructions
to reviewers to implement Criterion 2 will make it clearer that reviewers must provide
separate text for Criterion 1 and 2, rather than merge them.

Some differences have occurred with the new eectronic submissions. proposas and
reviews are more terse, more directed, with somewhat greater sensitivity to issues,
and a greater awareness of NSF policies from interacting with the website.

NSF management will use GPRA to drive the gods of the new criteria. The god's of
new criteria did antecede GPRA but now play together. NSF supports GPRA because,
among other things, it helpsjudtify budget increases. Program Officers generdly

think GPRA isusgful.
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NSF will emphasize the importance of better implementation of the new merit review
criteriathrough new directives, lettersto inditutions, and letters to proposers and
reviewers.

Discussion of NSF and Compar ative Assessments of the Review Process
Summary of Findings

In 1999 NSF s American Customer Satisfaction Index (ACSl) of 57 was 15 points
below the current national ACSl of 72 and 8 points below the current government
(IRS and USPS) sector index of 65. NSF sinterpretation of these results would
appear to be amatter for further discussion and analysis. NSF interprets these results
to indicate that gpplicants generdly hold NSF in high regard and give the Foundation
high marks for the accessibility and ussfulness of its information, but only mid-leve
evauations for the proposa review process and for its handling of customer
complaints. It should be noted that NSF was one of the few agencies that included
declineesin its pool of customers that were surveyed.

NSF should accompany its plan to conduct additiond surveys and identify effective
practices for responding to customer complaints with a systemétic root-cause analyss
of those customer complaints before jumping to solutions.

Inits summary of FY 1999 GPRA performance results, NSF notes that areas
requiring improvement include a need to show increasesin participation of
underrepresented groups in science and engineering, and the need to improve use of
the new merit review criteria A mgor weakness found by Committee of Vistors and
Advisory Committee reports was that reviewers and applicants were not fully
addressing both review criteria

Results from NSF Task Group studies indicate consderable variation in the use of the
criteria across the severa divisons of NSF. This gppliesto the old review criteria
(where people found Criteria 3 and 4 difficult to apply and often ignored) aswell as
the new criteria

NSF Task Group reviewer surveys (including the 1991 survey of 9000 reviewers, The
Track Record of NSF Proposal Review, Reviewers Rate the Process) indicated alack
of clarity and applicability especidly in the old Criteria 3 and 4, and a sSizable number

of reviewerswho smply ignored the criteria

The draft criteria components proposed by the 1996 NSF Task Group did not
consider many of the objectives of the current merit review criteria

Comparative Assessments of the Review Process
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In the NSF FY 2000 - 2005 Strategic Plan, among the implementation strategies under
"Critica Success Factor 1" (operating a credible, efficient merit review system), it is

stated that NSF regularly assesses performance of al aspects of the merit review system,
comparing its efficiency, effectiveness, cusomer satisfaction and integrity againgt smilar
processes run by other organizations. In response to arequest for documents from NSF of
such comparisons of the merit review systems with other organizations, NS provided

the fallowing:

Government-Wide Survey of Customer Satisfaction, NSF 3 page draft dated
December 1999

Untitled 1 page draft dated 11/2/99 [brief summary of above draft]

The Track Record of NSF Proposal Review: Reviewers Rate the Process. NSF
Program Evauation Staff and Science Resources International (SRI 1991)
(fragments)

Peer Review.: Reforms Needed to Ensure Fairnessin Federd Agency Grant
Selection, United States Generd Accounting Office June, 1994 (GAO/PEMD-94-1)
and accompanying article in Washington Pogt, 7/28/94

NSF Proposa Review Project Reports from 1996, including:

Review Criteria: Report of Task Group 1h (P. Stephens, Chair), dated 2/14/96
Interdisciplinary Proposals: Report of Task Group 1f (M. Burka, Chair), dated
2/13/96

NSB Review Criteria: Options Discussion Paper, dated 4/10/96

“Grants Peer Review in Theory and Practice’, Daryl E. Chubin, NSF, Evaluation
Review, Vol. 18 No. 1, February 1994, pp. 20-30

Proposa Evauation within other Federd Agencies, undated 2 page draft

Task Group on Review Variaions (D. Schindd/D. Chubin): listed but not provided
Task Group on Cdlibration and Disaggregated Ratings (C. Eavey): not provided

In addition, severd other documents were obtained directly:

Observations on the Nationa Science Foundation's Performance Plan for Fiscd Y ear
2000, Victor Rezendes, General Accounting Office, July 20, 1999, GAO/RCED-99-
206R

GPRA Performance Report FY 1999 (NSF 00-64)

Observations on the National Science Foundation’s Annua Performance Plan [for FY
1999], Susan Kladiva, Generd Accounting Office, May 19, 1998, GAO/RCED-98-
192R

Results Act: Observations on the Nationa Science Foundation’s Draft Strategic Plan,
Victor Rezendes, July 11, 1997, GAO/RCED-97-203R

Federdly Funded Research: Decisons for a Decade, U.S. Congress, Office of
Technology Assessment, May 1991 OTA-SET-490

Given the mixture of documents and time frames, thair discussion will be ordered on the

bagss of sgnificant new information or opinions beyond those aready expressed in this
report.
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Government-Wide Survey of Customer Satisfaction

In 1999 NSF volunteered to participate with 30 other agenciesin a nationa assessment of
customer satisfaction sponsored by the President’ s Management Council and the Vice
Presdent’s Nationd Partnership for Reinventing Government. The stated goals of the
process were:

to set abasdine for measuring customer satisfaction in the federd government
to benchmark customer satisfaction among federa agencies and the private sector
to identify areas in which agencies can improve customer satisfaction

NSF sview was that the survey would provide useful information about the impact of its
methods and processes on the scientists, engineers, and educators who apply for NSF
grants.

The means for conducting this assessment was the American Customer Satisfaction Index
(ACSI) —across-industry index of customer satisfaction established in 1994. The ACSI
measures customer satisfaction for 170 private sector corporations and two mgjor federa
agencies (IRS and USPS). The Nationa Qudity Research Center at the University of
Michigan Business School administered the assessment of customer satisfaction for NSF
and the other federd agencies.

NSF chose dl grant applicants (both awvardees and declinees) in FY 1998 as the customer
segment for which to measure satisfaction. NSF provided arandom sample of 3000
names from the pool of gpproximately 28,000 grant applicants for FY 1998. The ACSI
survey team took a smaller sample of 260 to interview. 68% of the applicants interviewed
during the ACS process submitted proposals which were declined by NSF. Thiswas
consstent with NSF s overd| proposa successrate.

The following table summarizes NSF s results for key measurements resulting from the
interviews of 260 FY 1998 grant applicants (al scores are on a0-100 scale):

M easur ement Description Score
Overdl customer This measureis derived from responses to 3 genera 57
satisfaction questions about overal satisfaction, expectations, and
comparison to an ided organization.
Expected/perceived These scores measure the anticipated quality of 71/67

quality received from service and the experienced qudity of service for NSF
NSF customers.

Applicant trust The applicant trust index is derived from responses to 67
2 questions about confidence in NSF' s ability to
adminigter the process fairly and competently in the
future and willingness to rely on NSF to do agood job
of advancing scientific knowledge in the future,

Accesshility and Measures customer ratings for the blity of 80
usefulness of NSF needed information and the usefulness (current,
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information accurate, helpful, and rdevant) of the information

provided.
Timeliness and This measure is based on a single question about the 56
efficiency of the timeliness and efficiency of the proposa process.
proposal process
Qudity andfarnessof | Thismeasure is based on two questions about the 58
merit review qudity of review of the gpplicant’s proposal and the

fairness of the review and decison process.

In addition, the survey determined that 36% of those interviewed had ever complained to
NSF in some way. The 36% of applicants who complained averaged 2.1 forma
complaints, either in writing or by telephone, and 2.3 informa complaints while talking

to personnel of NSF. Complainants gave NSF a score of 57 (on ascae of 0-100) for how
well or poorly the most recent complaint was handled.

The NSF customer satisfaction index (ACSl) of 57 was 15 points below the current
nationa ACSl of 72 and 8 points below the current government (IRS and USPS) sector
index of 65.

NSF fed's these results indicate that NSF grant applicants generaly hold NSF in high
regard and give the Foundation high marks for the accessibility and usefulness of its
information. However, NSF received only mid-leve evauations for the proposa review
process and for its handling of customer complaints. NSF fdlt that the fact that two thirds
of the applicants surveyed were turned down was a contributing factor in the survey
results.

During FY 2000, NSF indicated the following plans to respond to the results of the
government-wide survey:

Conduct additiond surveys of gpplicantsin the coming year to confirm the results of
the ACSI and to get more detailed information on specific issues reated to proposa
review and customer interaction. The results of these surveys will help focus efforts
to improve service in these aress.

Identify effective practices for responding to customer complaints, both within NSF
and in other organizations with smilar customer interactions. NSF will disseminate
information about these effective practices throughout the agency, identify promising
models for customer service systems both insde and outsde NSF, and pilot the best
of these modelsin NSF divisons.

Egtablish a GPRA annua performance god for customer service that will use the
ACSl asakey indicator. Many of current GPRA performance goals set performance
measures for NSF customer service standards. Establishing this new god will further
increase awareness of customer concerns throughout NSF and set a pattern for
continuous improvement in service to customers.
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NSF GPRA Performance Report

The FY 1999 NSF GPRA Performance Report represents an assessment based on the first
full year of GPRA implementation. A number of issues connected to the GPRA report

have been discussed dsewhere in this study. The following focuses specificaly on GPRA
performance gods rdevant to merit review —goas6 and 7.

The performance results for GPRA God 6 smply assesses the per centage of use of merit
review. Thisgod is stated in the sandard GPRA (quantitative) format. God 6 states that
“at least 90 percent of NSF funds will be alocated to projects reviewed by appropriate
peers externd to NSF and sdlected through a merit-based competitive process.” NSF
determined that for FY 1999 this goal was achieved. With aFY 1999 god of 90%, in FY
1999 NSF indicates that 95% of projects alocated funds were merit reviewed.

The performance results for GPRA Goa 7 assesses the implementation of the new merit
review criteria. Thisgod is tated in the dternative GPRA format. The alternative
format is aquditative scale that alows NSF to report whether it has been “ successful” or
“minimaly effective’ in achieving its outcome gods for those gods that do not lend
themsalves to quantitative reporting. Goa 7 states that “ NSF performancein
implementation of the new merit review criteriais successful when reviewers address the
elements of both generic review criteria gppropriate to the proposa at hand and when
program officers take the information provided into account in their decisions on avards,
minimaly effective when reviewers congstently use only afew of the suggested

elements of the generic review criteria athough others might be applicable” Beyond this
gtatement which contains such relatively loose expressions as “take the information
provided into account” and “use only afew of the suggested dements’, there is no further
specific scaleto the FY 1999 goal. NSF characterizesits FY 1999 results as largely
successful, needs improvement. In FY 1999 atotal of 44 reports by external experts (i.e.,
38 Committee of Vidtors reports and 6 Advisory Committees reports) rated NSF on their
use of the new merit review criteria NSF indicates that in FY 1999, externd experts
evaluated approximately 40% of NSF s 200 programs in (that is, 80 programs).
Therefore, this suggests that these 44 reports represent an evaluation of GPRA God 7 by
only dightly over hdf the externa evaluations. Of the tota of 44 reports by externd

experts rating NSF on their use of the new merit review criteria, NSF was rated

successful in achieving this goa by 36 of those reports.

Initssummary of FY 1999 GPRA performance results, NSF notes areas needing
improvement as including the need to show increasesin participation of underrepresented
groups in science and engineering, and the need to improve use of the new merit review
criteria. A mgor weakness found by CoV and AC reports was that reviewers and
gpplicants were not fully addressing both review criteria.

NSF Task Group Studies of the Review Criteria
The Stephens’ chaired “Review Criteria Task Group 1h” found that the weight assigned

to the four NSB criteria by reviewers and Program Officers in the evaluation process
varied consderably. Moreover, it was substantive comments on the technica aspects of
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the proposas that played the most important role in the decision process. A 1991 NSF
survey of 9000 reviewers (The Track Record of NSF Proposal Review, Reviewers Rate
the Process) reveded that reviewers consdered the first two criteria (intrinsc merit and

Pl competence) the most important. Views of Criterion 3 (utility or relevance) ranged

from not gpplicable to very important. Reviewers found Criterion 4 (infrastructure)
ambiguous and difficult to evauate. Less than 50% of reviewers said they commented on
al four criteria; 20% admitted to ignoring the criteria. Program Officersindicated that

most reviewers did not comment on Criterion 4.

The Task Group’s survey of NSF divisons dso indicated that some programs employed
specid criteriain addition to the four generic criteria. These additiond criteriawere given
at least the same or more weight than the generic criteria

The Task Group noted that Criterion 4 (infrastructure) was found to be extremely broad
and presented “a chdlenge in terms of interpretation and application.” Reviewers
frequently “lacked the basis on which to make a judgment”; in addition, program needs
varied congderably with respect to this criterion.

There was divison within the Task Group concerning the degree to which the four
generic criteria should be revised. However, its primary recommendations were thet:

The NSB criteriaarein need of clarification and should be rewritten, with
congderation to (a) making the criteria clear to evaluators, (b) emphasizing important
attributes such as innovation, clarity, soundness of approach, (C) encouraging
subgtantive comments.

NSF should explore more effective ways to apply the infrastructure criterion.

NSF should continue to alow programs to employ additiona criteria

The Task Group proposed the following components to be consdered in review criteria

Intringc Merit

Sgnificance

Innovation

Approach (technica soundness)

Feesbility

Effect of the project on the infrastructure of science and engineering

It should be noted that these proposed components of the merit review criteria do not
address many of the objectives of the current mexit review criteria

The Task Group 1h aso examined the relationship of the review criteriato the NSF
Strategic Plan, and concluded that maintaining flexibility in how and which criteriaare
gpplied was the mogt effective way to meke decisions consstent with strategic goads—in
particular, identifying cutting edge projects that push back frontiers.
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An NSB Review Criteria Options Discussion Paper (4/10/96) listed severd functions
review criteria are intended to serve: establishing sandards to judge the quadlity of
proposass, characterizing traits common to al projects supported by NSF; communicating
gods and vaues to externd communities. It can be noted that these functions aso do not
consder many of the specific objectives of the current merit review criteria

This discussion paper presented four options related to the 1981 NSB review criteria

1. Leave the criteria unchanged

2. Clarify and revise the criteria

3. Develop new criteria

4. Replace generic criteriawith program-specific criteria

The paper did not recommend any one course of action; however, severa interesting
points to stimulate discussion emerged:

The higtory, tradition, and acceptance of the 1981 generic criteriawas a strong
motivation to leave them unchanged

On the other hand, lack of clarity in language could encourage the use of “ unwritten”
criteria (pointed out in the 1994 GAO report) as well as non-uniform gpplication of
the criteria by reviewers

Perhaps the strongest motivation for developing a new set of criteria (in addition to a
perception of lack of clarity in the language of the old criteria) was the belief thet the
old criteriawere not gpplicable to some programs initiated more recently in NSF, in
EHR and other areas (cf, Deputy Directory Memorandum of 9 June 1995)

The advantages of moving towards program-specific criteria were outweighed by the
worry of confusing PIsthrough a proliferation of specific criteria without any
universal or connecting themes

The issue of the consequences of including selection criteria other than or in addition to
the generic criteriaraises a number of interesting issues, perhaps the most important of
whichisthat of fairness. In his article “ Grants Peer Review in Theory and Practice’,
Dayl Chubin of NSF points out that “peer review should . . . befair, adhering to societa
norms of equitable trestment aswdll as scientific norms of universalism and
disnterestedness” However, “with the inclusion of selection criteria other than technica
merit in peer review, fairness is often seen as diluting quality.” It could aso be argued
that the existence of non-universdly applied criteria dso chalenges the concept of
fairness itsdf, anceit dters the digtribution of funding opportunities from afinite

funding set.

Theissue of fairnessis aso briefly discussed in the Office of Technology Assessment’s
Federally Funded Research: Decisions for a Decade (OTA-SET-490, May 1991, p. 129).
OTA poaints out that “in addition to the mainstream disbursa of funds, agencies often

alocate funds using other types of programs.”
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“ Set-aside programs are agencywide discretionary actions. They select one
characterigtic that captures aneed not served by mainstream proposal review and
retricts competition for research funding to apool of digibleswho qudify by virtue
of that characteristic. Thus, there are set-asides for women, ethnic minorities, young
investigators, investigators located at traditionaly nonresearch inditutions, and
investigators resding in States that have been underrepresented in the amount of
Federa research funds they recelve rdative to their share of the genera population or
the number of undergraduates they enroll.”

OTA points out that the assumption underlying set-aside programs is thet there are
capable researchers everywhere who — for lack of opportunity or obvious disparitiesin
experience — are disadvantaged in the ordinary competitive proposa process. The
solution is a separate competition, till organized around the criterion of technical merit,
that pits like againgt like. NSF uses this to both develop indtitutional research capabilities
and widen geographic diversty.

Proposal Evaluation within other Federal Agencies

An untitled, undated 2 page paper briefly sketches the mgor eements of evauation
criteriaused by NIH, DARPA, TRP Development, and NASA. An additional set of
undated overhead didestitled “ Peer Review a NIH” suggeststhe use of criteriavery
amilar to the NSF 1981 generic criteria, with the addition of one specificaly directed to
evauate the “adequacy of plansto include both genders and minorities and their
subgroups as appropriate for the scientific goas of the research.” NIH wasthe origina
dte of peer review in the Federd Government, beginning with the National Advisory
Cancer Council in 1937 (OTA-SET-490, p 126). NIH hasingtituted a process that results
in the establishment of scientific review groups of 18-20 members, serving multi-year
terms. This suggests not only away to ensure a* match of scientific content of gpplication
with the expertise of specific reviewers’, but aso the development of a more systematic,
collegid gpproach to maintain an ongoing reviewer community. Among the factors
reviewers evduate are the inclusion of women, minorities, and children, and issues
relating to the protection of human subjects, the environment, and anima wefare.

Peer Review: Reforms Needed to Ensure Fairnessin Federal Agency Grant Selection,
June 1994 (GAO/PEMD-94-1) examined grant sdlection by peer review in the Nationd
Ingtitutes of Hedlth (NIH), the National Endowment for the Humanities (NEH), and NSF.
Asindicated earlier, this study emerged from along history of controversy about how
peer review was practiced — in particular, whether existing systems were providing far,
impartia reviews of proposals. GAO collected files on a sample of grant proposals,
gpproximately half of which had been funded. GAO dso reviewed agency policy
documents, and surveyed 1400 reviewers. All the study found that peer review processes
were working reasonably well, agencies needed to “take a number of measuresto better
ensure fairness.” Among particular areas of concern with NSF, GAO found that junior
scholars and women were consistently underrepresented, and that there were problemsin
the consstency in how review criteria were gpplied. With respect to the latter, the study
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found that reviewers often “used unwritten decision rulesin rating proposas.” The most
common of these rules concerned the qudity of preliminary work resuts.

GAO recommended that the Director of NSF (1) use targeted outreach efforts to attract
young reviewers, (2) increase monitoring of discrimination in scoring, (3) employ a
scoring System in which proposals are rated separately on a number of criteriaaswell as
overdl, and (4) inform applicants of any unwritten decision rules used by reviewers.

GAO Observations on NSF Perfor mance Plans

The following summarizes the mgor relevant observations by GAO on NSF Performance
Plansfor FY 2000, FY 1999, and its draft Strategic Plan of 1997.

For the Annua Performance Plan of FY 2000, generd weaknesses noted include the lack
of “clear linkages between the budget and performance gods’ and “limited confidencein
the validation and verification of data” The latter concern is of particular interest to this
study. GAO notes that the Performance Plan indicates moderate progressin addressing
weaknesses identified in their assessment of the FY 1999 Performance Plan. However,
“while NSF s performance plan provides agenerd picture of intended performance
across the agency, there are il inconsigtenciesin the information supporting each
performance god.”

NSF expresses annud performance goasin terms of “successful” and “minimally
effective’ performance, an dternative format alowed by GPRA and OMB.

“For example, NSF bdieves its performance will be rated successful in meeting
its Srategic god of promoting connections between discoveries and their usein

sarvice to society if the results of NSF awards are rapidly and reedily available
and, as appropriate, feed into education, policy development, or work of other

federal agencies or the private sector.

But NSF' s performance will be rated only minimdly effective if the results of its grant
awards show only the potentia for usein service to society.”

GAO notesthat “the descriptive statements devel oped by NSF reasonably define the type
and level of annud performance that the agency expects for these activities’, and dlows
for expert judgement based both quditative and quantitative information about
performance. GAO agppears generdly positive about the “ Guiddines for Committees of
Vidtors’ which provide information on how various phrases relating to the eva uation of
quditative information are to be interpreted and used by reviewers. However, it also
notes that variation in interpretations “may lead to difficulties in evauating results over
time.” Further, “until the NSF guiddines for evaluating performance results are
implemented, it will be difficut to assess whether they are providing enough guidance to
ad reviewers”

GAO finds NSF s drategies to achieve itsfive primary gods for scientific research and
education — including its use of a competitive merit-based review process — reasonable
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approaches overal. However, it also feds “the agency’ s performance plan provides
limited confidence that agency performance information will be credible” Largdy, thisis
acomplaint about the lack of standards or procedures that will be used to assessthe
reliability of four information systems that store, process, andyze, and report
performance measurement data. (The 1999 GAO assessment expresses a somewhat
broader criticism of the measures NSF uses to determine whether the agency is meeting
the minimum or successful levels of performance in scientific research and education; see
p. 11 ff.) It isnot clear to what extent this specificaly impacts the reliability of data for

the merit review process, dthough concerns about the tracking of data relevant to the new
Criterion 2 have been expressed elsewhere in this report.

In atable (appended to the GAO report) identifying management challenges confronting
NSF asidentified by its Office of Inspector Generd (OIG), the first item listed as an area
of concern is*managing an effective merit review system.” NSF stwo gods related to
merit review are (1) that at least 90% of NSF funds will be dlocated through a merit-
based competitive process, and (2) that NSF s performance in implementation of the new
merit review criteriawell be successful when reviewers address the elements of both
generic review criteria gppropriate to the proposa at hand and when program officers
take the information provided into account in their decisions on awards; performance will
be minimally successful when reviewers consstently use only afew of the suggested
elements of the generic review criteria, dthough others might be applicable.

Clearly, to determine whether NSF has achieved “ successful” or “minimally successtul”
performance on these standards for the merit review system will require tracking more
than smply anecdotd or quditative information as provided by Committee of Vidtors
reports. It will require quantitetive tracking as well as quditative. For this very reason,
the Academy study of the merit review system cannot determine with any degree of
certitude whether NSF s use of its new merit review criteria has, to this point, been
“successtul” or “minimaly successful.” The highly preiminary indication from
interviews with reviewers, however, would suggest that — on the basis of achieving God
2 above — performance in implementing the new merit review criteria has a best been
only “minimally successful.” Thisis largely because, from the reviewers interviewed,
Criterion 2 is either ignored or not taken serioudy in evauating proposals.
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